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 SUMMARY: 

The proposed gaming facility to be located at the Wilfred Site in Sonoma County, California, 
for the Federated Indians of the Graton Rancheria was analyzed in a Draft Environmental 
Impact Statement (DEIS) issued for public review on March 9, 2007.  The Draft EIS (DEIS) 
and the Final EIS (FEIS), issued February 27, 2009, considered various alternatives to meet 
the purpose and need of the Proposed Action and analyzed in detail the potential effects of 
various reasonable alternatives.  After considering input received during the FEIS waiting 
period, the National Indian Gaming Commission (NIGC) has decided to choose a reduced 
intensity project.  This reduced intensity project is described in more detail in this ROD and is 
referred to as Variant H-sub1.  A Notice of Intent (NOI) was issued May 7, 2008 to accept the 
Wilfred Site into trust by the United States for the Tribe’s benefit.  A federal court 
subsequently dismissed a lawsuit challenging the decision to accept the Wilfred Site into trust 
on April 21, 2009, which ruling has been appealed to the Court of Appeals for the 9th Circuit.  
Once in trust, the Wilfred Site would be eligible for gaming under the Indian Gaming 
Regulatory Act (IGRA).  With the issuance of this ROD, the National Indian Gaming 
Commission (NIGC) announces that Variant H-sub1 as described in this ROD is the Preferred 
Action and is the action to be implemented.  The NIGC has determined that Variant H-sub1 
would not create significant, unmitigated impacts to the human environment after the 
implementation of mitigation measures contained in this ROD.  The NIGC decision is based 
on its review of the DEIS, the FEIS, the entire administrative record and comments received 
from the public, federal agencies, state agencies, local government entities, and potentially 
affected Tribes. 
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1.0 INTRODUCTION 

1.1 DESCRIPTION OF THE PROPOSED ACTION 

Under the Proposed Action, the NIGC would approve a management contract for the 
proposed gaming facility to be located at the 252-acre Wilfred Site in Sonoma County, 
California, for the Federated Indians of the Graton Rancheria.  The Tribe’s gaming 
management agreement is with SC Sonoma Management, LLC (SC Sonoma).  The Tribe’s 
proposed project is a casino/hotel resort development on the Wilfred Site.  The facility would 
include gaming conducted in accordance with the Indian Gaming Regulatory Act, 25 U.S.C. § 
2701-2721 (IGRA), and requirements within a Tribal-State Gaming Compact between the 
Tribe and the State of California.  On the site, the Tribe has proposed development of a 
408,150 square foot (sf) casino development, 8-story, 300-room hotel, 1,500 seat show room, 
and 6,100 space parking facility.   
 
After considering input received during the FEIS waiting period, the NIGC has decided to 
include a new reduced intensity version of this project (Variant H-sub1).  During the course of 
the NEPA process the NIGC decided that the most appropriate alternative to select as the  
Preferred Alternative would be Variant H-sub 1.  Variant H-sub 1 includes a reduced intensity 
project would include a 317,750 sf casino development and a 6-story, 200-room hotel (see 
Attachment 3 for more detail).      
 
The Tribe is in need of a sustainable source of net income adequate to allow it to achieve self-
sufficiency, self-determination, and a strong Tribal government, and to enable the Tribe to 
meet the needs of its members.  The purpose of the Proposed Action is to generate a 
dependable stream of net income that the Tribe would use to perform the functions of a Tribal 
government and to meet the needs of its members in accordance with Federal policies 
enunciated in the IGRA, the Indian Reorganization Act (IRA), and related laws and 
regulations. 
 
1.2 PROCEDURAL BACKGROUND 

The Tribe and SC Sonoma have executed a management agreement setting out their dual 
obligations for the operation and management of the Tribe’s gaming facility as required under 
IGRA.  The management contract between the Tribe and SC Sonoma requires the 
establishment of a gaming enterprise on Indian lands for the conduct of gaming, in accordance 
with IGRA to serve the social, economic, educational, and health needs of the Tribe, and to 
increase the Tribal revenues and enhance the Tribe’s self-sufficiency and self-determination.  
The Tribe seeks financial assistance and expertise from SC Sonoma for the management and 
operation of the gaming enterprise. 
 
In accordance with the Council on Environmental Quality (CEQ) National Environmental 
Policy Act (NEPA) Regulations (40 C.F.R. Parts 1500-1508), the NIGC published a Notice of 
Intent (NOI) in the Federal Register on February 12, 2004 describing the Proposed Action, 
announcing the NIGC’s intent to prepare an EIS for the Proposed Action, and inviting public 
and agency comments.  An EIS Scoping Report was published in August 2004, which 
summarized all scoping comments.  Due to the addition of an alternative site, the NIGC 
released a supplemental NOI (Federal Register September 29, 2005) and Scoping Report 
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(January 2006).  Scoping comments from both reports were considered by the NIGC in 
developing the project alternatives and analytical methodologies presented in both the DEIS 
and the FEIS.  During the NOI comment periods, the NIGC identified four Cooperating 
Agencies: the Bureau of Indian Affairs (BIA), the U.S. Army Corps of Engineers (USACE), 
the California Department of Transportation (Caltrans), and Sonoma County (County).   
 
The Notice of Availability (NOA) for the DEIS was published in the Federal Register on 
March 9, 2007 (Volume 72, page 10749), initiating a public comment period.  In response to 
public requests, the public comment period was extended to 88-days, 43 days longer than 
what is required by the CEQ NEPA Regulators.  Two public hearings, presided over by 
retired Justice Harry Low of the California Court of Appeals, were held at the Spreckles 
Performing Arts Center in Rohnert Park, California on April 4 and at Wells Fargo Performing 
Arts Center in Santa Rosa, California on April 5, 2007.   
 
In addition to comments received at the public hearings, written comments on the Draft EIS 
were received from 366 parties.  Responses to the comments received were included in 
Appendix FF of the FEIS).  The FEIS was issued on February 27, 2009.  The 30-day waiting 
period ended on March 27, 2009.  A summary of all comments received during this period 
that were not previously raised and responded to in the EIS process, and NIGC’s responses to 
them are included in Section 3.2 of this ROD. 
 
The Graton Rancheria Restoration Act (Restoration Act) of 2000 (25 U.S.C. Section 1300n) 
restored the Federated Indians of Graton Rancheria to federally recognized status after 44 
years of termination under the California Rancheria Act.  The Restoration Act allows the 
Tribe to establish a reservation through the fee-to-trust process, within its designated service 
area of Marin and Sonoma Counties.  According to the Graton Rancheria Restoration Act, the 
“Secretary (of the Interior) shall accept into trust for the benefit of the Tribe any real property 
located in Marin or Sonoma County, California, for the benefit of the Tribe.”  The Restoration 
Act further provides that, “Any real property taken into trust for the benefit of the Tribe 
pursuant to this subchapter shall be part of the Tribe’s reservation.”  25 U.S.C. Section 1300n-
3.  The Tribe submitted a fee-to-trust application to the Secretary to take the Wilfred Site into 
trust, with the Assistant Secretary - Indian Affairs issuing a Notice of Final Agency 
Determination To Take Land into Trust on May 7, 2008 to accept the Wilfred Site into trust 
by the United States for the Tribe’s benefit.  The NIGC has determined that once the site is 
taken into trust it would qualify as Indian lands under IGRA.     
 
2.0 ANALYSIS OF ALTERNATIVES  

2.1 ALTERNATIVE SCREENING PROCESS 

The Tribe pursued an extensive search to identify a property within Sonoma or Marin 
Counties that was environmentally and economically suitable for large-scale commercial 
development.  Through comments during the scoping process and the Tribe’s own 
environmental constraints analysis, various alternative locations were considered. 
 
The Tribe initially identified, and subsequently purchased, an approximately 2,000-acre 
property located in southern Sonoma County in the vicinity of State Route (SR)-37 and the 
Lakeville Highway (Lakeville Site).  Public notification of the Tribe’s intentions to develop 
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on this site was met with widespread community, environmental, and political opposition.  
Much of the opposition focused on the sensitive nature of the property, traffic and visual 
impacts.  Therefore, a decision was made to attempt to locate a more suitable and less 
environmentally controversial location. 
 
The Tribe evaluated approximately 48 sites, eventually focusing on the Stony Point Site.  
During preparation of the EIS, numerous environmental constraints to the development at the 
Stony Point Site were identified, including wetlands and flooding.  Therefore, the Tribe and 
its backers, at considerable expense, focused on a new alternative site. This 252-acre site is 
referred to as the Wilfred Site, which includes the southern 182 acres of the previously 
evaluated Stony Point Site, plus a 70-acre portion of land to the northeast of the Stony Point 
Site, located along Wilfred Avenue.  A range of possible alternatives to meet the purpose and 
need were considered in the EIS, including non-casino alternatives, alternative sites, and 
alternative development configurations.  These alternatives include gaming and non-gaming 
alternatives on three alternative sites in Sonoma County. 
 
2.1.1 Non-Casino Alternatives 

In the IGRA, Congress authorized the operation of gaming by Indian tribes as a means of 
promoting Tribal economic development, self-sufficiency and strong Tribal government, and 
for the regulation of such gaming as a means of generating Tribal revenue.  In hearings on 
IGRA, Congress considered testimony indicating that gaming was the only source of funds 
available to Indian tribes to help them address the critical needs in Indian County.   
 
Nevertheless, the Tribe considered various non-gaming business opportunities and included 
the analysis of a non-gaming alternative (Alternative E) was included in the EIS.  Ultimately, 
the following non-gaming alternatives were eliminated from further consideration because of 
the Tribe’s limited financial resources and the significant resource needs of the Tribe and its 
members.  These alternatives would not meet or would poorly meet the purpose and need for 
the Proposed Action.  The Tribe has no capital reserves available for economic development 
purposes and lacks an adequate source of funding that would allow it to start up and sustain a 
non-casino economic development. 
 
Vineyard and Wine Production Facility Alternative:  The Vineyard and Wine Production 
Facility Alternative would consist of an approximately 300-acre vineyard and a 9,000-square-
foot winery with a tasting room.  This alternative was not feasible for several reasons.  Profits, 
return on investment, the ability to obtain working capital, and job creation were all very low.  
Profits were also found to be extremely volatile based on the dependency on a strong grape 
harvest.   
 
Food Processing Facility Alternative:  The Food Processing Facility Alternative would consist 
of an approximately 20,000-square-foot food processing facility.  This alternative was not 
feasible for several reasons.  Profits and job creation were very low.  Return on investment 
would also be fairly low.  No current or potential future customer base was identified.  
Finally, no source of startup capital was identified.  
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Premium Outlet Retail Shopping Center:  The Premium Outlet Retail Shopping Center 
Alternative would constitute an approximately 200,000-square-foot, high-end, outlet-format, 
retail center.  The shopping center would contain approximately 50 stores with an average 
size per store of 4,000 square feet.  This alternative was not feasible primarily because heavy 
competition was anticipated with three nearby premium outlet retail shopping centers.  These 
outlets are located in Petaluma, Napa, and St. Helena and are operated by Chelsea Property 
Group, an experienced operator of over 50 outlet centers across the United States.  In 
addition, no source of startup capital was identified.  This alternative failed to fulfill the needs 
of improving Tribal socioeconomic status and providing employment opportunities (see 
Section 1.4 of the FEIS).   
 
Office Complex:  The Office Complex Alternative would constitute an approximately 
100,000-square-foot, mixed-use office and retail center.  This alternative was not feasible for 
several reasons.  Profits and return on investment would be very low.  There is currently an 
oversupply of commercial/office square footage in the North San Francisco Bay Area.  
Finally, no source of startup capital was identified. 
   
Light Industrial Complex:  The Light Industrial Complex Alternative would constitute an 
approximately 100,000-square-foot light industrial complex.  This alternative was not feasible 
for several reasons.  Profits and return on investment were very low.  There is currently an 
oversupply of commercial/light industrial square footage in the North San Francisco Bay 
Area.  Finally, no source of startup capital was identified.   
 
Retirement Community Development:  The Retirement Community Development Alternative 
would constitute an approximately 300-unit high-end independent living community.  Tenants 
would be high-functioning retirees living unassisted.  The development would have several 
services and amenities including a dining program, 24-hour staffing, housekeeping services, 
an activities program, a pool, an exercise room, a game room, and a library.  This alternative 
was not feasible primarily because of low job creation, as well as a lack of expertise to 
operate such a facility.  In addition, no source of startup capital was identified.   
 
2.1.2 Alternative Casino Sites 

 
A number of additional alternative sites were also considered for inclusion in the EIS, but 
ultimately were eliminated from further consideration for the reasons stated below.   
 
Cotati Alternative:  The Cotati Alternative consists of a 60-acre alternative site for 
development of a gaming facility and hotel located near the City of Cotati.  This site was not 
considered further for several reasons.  The site is too small for development of a gaming 
facility and hotel, the freeway interchange is too small to accommodate increased traffic 
flows, a housing development was underway, and the site is located outside of the urban 
growth boundary of the City of Cotati. 
 
Agilent Alternative:  The Agilent Alternative consists of a 200-acre alternative site for 
development of a gaming facility and hotel located in the City of Rohnert Park.  There are 
currently five large buildings encompassing approximately 700,000 square feet, and 
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associated parking on the site.  A preliminary environmental analysis was conducted of the 
Agilent site to determine its feasibility when compared with the Stony Point Site (Alternatives 
B and C).  This site was not further considered for several reasons, including the site is 
located adjacent to a large residential development that contains an elementary school and a 
large park.  In consulting with the City of Rohnert Park, officials were extremely concerned 
with the proximity to this residential development and appeared unlikely to support the siting 
of the casino on the Agilent site.  In addition, the Agilent site is not located near a major 
freeway.  Thus, traffic would be forced to flow through a number of local streets in order to 
access the site.   
 
Petaluma North Alternative:  The Petaluma North Alternative consists of a 190-acre 
alternative site for development of a gaming facility and hotel.  The site is located partly 
within the City of Petaluma and partly in Sonoma County.  This site was not further 
considered due to the site being located within the 100-year floodplain, causing a potential for 
flooding.  The site has insufficient traffic flow and inadequate access to US-101.  Finally, City 
of Petaluma officials expressed concerns with each of the alternative locations in Petaluma 
that were considered.   
 
Outlet Mall Alternative:  The Outlet Mall Alternative consists of a 115-acre alternative site 
for development of a gaming facility and hotel located on the site of the Petaluma Outlet Mall.  
This site was rejected for several reasons, including the land footprint was too long and thin 
for development of a gaming facility and hotel, the site is located within the 100-year 
floodplain and is subject to flooding, and the site has poor access to freeway interchanges.  
Furthermore, a river runs through the property and wetlands are present.    Finally, City of 
Petaluma officials expressed concerns with each of the alternative locations in Petaluma that 
were considered.   
 
Petaluma South Alternative:  The Petaluma South Alternative consists of a 128-acre 
alternative site for development of a gaming facility and hotel located in the City of Petaluma.  
This site was not further considered for several reasons.  The site is adjacent to residential 
neighborhoods.  Existing roadways restrict access to the site.  In addition, the proposed 
gaming facility and hotel would potentially result in adverse traffic impacts on Lakeview 
Highway.   
 
Wastewater Plant Alternative:  The Wastewater Plant Alternative consists of an alternative 
site for development of a gaming facility and hotel.  The site is located in the vicinity of 
wastewater disposal fields near the City of Petaluma.  This site was not further considered for 
several reasons.  The property appeared to contain extensive wetlands.  In addition, the 
proposed gaming facility and hotel would potentially result in adverse traffic impacts on 
Lakeville Highway.  Finally, the County desires the property for expansion of wastewater 
facilities.  
 
Haystack Landing Alternative:  The Haystack Landing Alternative consists of a 37-acre 
alternative site for development of a gaming facility and hotel located near the City of 
Petaluma.  This site was ultimately rejected for several reasons.  The land footprint is too long 
and thin and the site is too small for development of a gaming facility and hotel.  Existing 
roadways restrict access to the site.  The site is located on bay mud, which could potentially 
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cause foundation issues.  A railroad runs through the property.  The property has several 
potential environmental issues, including leach ponds.  The property also contains wetlands, 
which are connected to the Petaluma River.  The City of Petaluma and the County have both 
voiced opposition to this alternative location.  Finally, a previous attempt by another tribe to 
put the land into trust failed.  
 
Skaggs Island Alternative:  Skaggs Island is a 4,400 acre island, which is the site of a former 
military base.  It is located along the San Pablo Bay in southern Sonoma County.  This site 
was suggested by commenters during the scoping period as an alternative site for the 
development of a gaming facility and hotel.  This site was considered but ultimately 
eliminated from further consideration because it is now an integral part of the San Pablo Bay 
National Wildlife Refuge and slated for restoration.  It is therefore not suitable for large-scale 
commercial re-development.   
 
Hamilton Air Force Base Alternative:  The former Hamilton Air Force Base is located in 
northern Marin County near the City of Novato.  This site was suggested by commenters 
during the scoping period as an alternative site for the development of a gaming facility and 
hotel.  This site was ultimately eliminated from further consideration for several reasons,  as 
much of the former military base has already been redeveloped for office use, residential use, 
or wetland restoration, and is thus not available for reuse.   
 
Mare Island Alternative:  The former Naval shipyard at Mare Island is a 5,600 acre property 
located in Solano County, adjacent to the City of Vallejo.  This site was suggested by 
commenters during the scoping period as an alternative site for the development of a gaming 
facility and hotel.  This site was eliminated from further consideration because it is located 
outside of Sonoma and Marin Counties, which is outside of the Tribe’s service area, as 
designated by the Graton Rancheria Restoration Act.   
 
Mecham Road Landfill Alternative:  The Mecham Road Landfill is a 170-acre property in 
central Sonoma County near the City of Petaluma.  This site was suggested by commenters 
during the scoping period as an alternative site for the development of a gaming facility and 
hotel.  This site was ultimately eliminated from further consideration for several reasons.  
First, this is still an operating landfill (albeit in limited capacity).  Second, large-scale 
commercial developments are generally not well suited for redevelopment of landfill sites.   
 
Sonomarin Drive In Alternative:  The former Sonomarin Drive In is an approximately 40-acre 
former Drive In movie theater property located on the Sonoma/Marin County border near US-
101.  This site was suggested by commenters during the scoping period as an alternative site 
for the development of a gaming facility and hotel.  This site was ultimately eliminated from 
further consideration for several reasons.  First, the site is located next to a creek and is 
currently utilized for flood control purposes.  Second, the site is not large enough to 
accommodate the proposed project.   
 
2.1.3 Alternative Casino Sizes 

Proposed Action Size:  The proposed facility was sized based on an analysis performed by SC 
Sonoma using market information that considered many market and industry factors in order 
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to develop a project that attempts to balance revenues and risks to the Tribe without 
unnecessarily over sizing or under sizing the facility. 
 
However, both a smaller and larger facility could be financially viable and could provide at 
least a portion of the financial resources needed to meet the Tribe’s goal.  Accordingly, a 
smaller casino was included as an alternative (Alternatives D and H) to the proposed project.  
A larger version was deemed unnecessary due to the potential for increased development and 
overhead costs and increased environmental impacts.  An additional reduced intensity variant 
of the proposed project (Variant H-sub1 - see Attachment 3) was developed in consultation 
with the Tribe and SC Sonoma after receiving comments recommending the selection of a 
reduced intensity alternative during the FEIS waiting period.   
 
2.2 REASONABLE ALTERNATIVES CONSIDERED IN DETAIL 

2.2.1 Alternative A – Proposed Project 

Under Alternative A, the Tribe would construct and operate a casino-hotel resort at the 
Wilfred Site and enter into a gaming management contract with SC Sonoma Management 
LLC, which would be approved by the NIGC.  The Wilfred Site is located in central Sonoma 
County, California, and is comprised of 11 separate parcels.  Ten of the eleven parcels are 
adjacent to the western boundary of the City of Rohnert Park, while one parcel lies within the 
boundaries of the City.  The approximately 252-acre site is bordered by Wilfred Avenue, 
residences, and farmland to the north; Stony Point Road, residences, farmland, and a dairy to 
the west; Rohnert Park Expressway, Laguna de Santa Rosa, and farmland to the south; and a 
business park, the Rancho Verde Mobile Home Park, rural residences, and farmland to the 
east.  Alternative A would include gaming conducted in accordance with IGRA and a Tribal-
State Compact between the Tribe and the State of California.  The casino-hotel resort would 
be approximately 762,300 square feet, including a 300-room, 8-story hotel.   
 
The development of a casino-hotel resort is planned on approximately 66 acres in the 
northeast corner of the Wilfred Site.  The remainder of the Wilfred Site would remain 
undeveloped and be used for open space, pasture, biological habitat, and recycled water 
sprayfields.  The site would include 6,102 parking spaces through surface parking and a 
parking structure connected to the southeast corner of the casino.  The majority of traffic 
would arrive via Wilfred Avenue. 
 
A storm water management system is included in Alternative A, including two areas for 
stormwater detention located south of the hotel/casino development.  The first stormwater 
detention basin would assure that post-development runoff peaks from the Wilfred Site would 
be equal to the existing conditions.  Moreover, the basin would attenuate the increase in peak 
flow that would be generated by obtaining a permit to release 300,000 gallons per day of 
tertiary treated effluent from a proposed on-site wastewater treatment plant, should that 
wastewater disposal option be chosen.  The detention of water on-site would reduce potential 
downstream flooding, erosion, and effects to water quality.  Approximately 14 acre-feet of 
storage would be provided in the stormwater detention basin to account for the increase in 
runoff created by increased impervious surfaces.  A second storm water detention / flood 
storage area is proposed to be created in the southern portion of the Wilfred Site.  This 
detention area will allow for additional storage during a flood event to offset the loss of 
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storage resulting from the placement of fill on the Wilfred Site.  The storm water facilities 
would be designed to comply with U.S. Environmental Protection Agency’s (USEPA) 
National Pollutant Discharge Elimination System (NPDES) general permit requirements for 
storm water discharge. 
 
One off-site and two on-site options have been identified for treating the wastewater flow that 
would be generated by Alternative A.  These options are described below: 
 

• Option 1:  Connect to the City of Rohnert Park sewer system.  Treat and dispose of 
wastewater at the Laguna Wastewater Treatment Plant (WWTP), located two miles 
west of Wilfred Site.  Effluent would be disposed to holding ponds for reuse for 
agricultural and urban irrigation, creation of wetlands and the Geysers Recharge 
Project for creating electricity.  From October to May, a portion of the effluent would 
be discharged into the Laguna de Santa Rosa. 

 
• Option 2:  Construction of an on-site WWTP in the northeast area of the Wilfred Site, 

southeast of the Casino.  Effluent would be disposed of through sprayfields in the 
southern half of the site from April to October, and in the Laguna de Santa Rosa via 
the Bellevue-Wilfred Channel during the remainder of the year.   

 
• Option 3:  Construction of an on-site wastewater treatment plant in the northeast area 

of the Wilfred Site, southeast of the Casino.  Effluent disposed of through sprayfields 
of increased acreage in the southern half of the Wilfred Site from April to October and 
stored in an on-site reservoir during the remainder of the year. 

 
Water for domestic use, emergency supply, and fire protection would be provided by on-site 
wells.  Elements of the proposed on-site water facilities include two on-site wells (one for 
continuous supply and one for redundancy in case of malfunction or maintenance of the 
primary well), an iron and manganese treatment plant, a steel water storage tank, and a water 
distribution pump system.  The approximate depth of the wells would be 650 feet and 
screening would occur between 200 and 650 feet below the surface.  Water tank capacity 
would be based on fire flow requirements developed after review by local fire authorities.  
The estimated capacity would be approximately 1.2 million gallons, which would be stored in 
a welded steel tank designed to meet American Water Works Association (AWWA) 
specifications.  A potable water pump station with two water pumps would convey water from 
the storage tank to facilities requiring potable water.  The potable water main for the Wilfred 
Site would be sized for the peak daily demand.   
 
If an on-site wastewater treatment plant is constructed, the water system would be dual 
plumbed for use of recycled water for such uses as landscape irrigation, toilet flushing, and 
cooling towers.  If wastewater service is obtained from the Laguna WWTP, recycled water 
would be obtained from a connection to the City of Santa Rosa Subregional System.  
Recycled water from the Subregional System would be used for landscape irrigation only.   
 
The Tribe has agreed in an Memorandum of Understanding (MOU) with the City of Rohnert 
Park to construct the gaming facility and all supporting buildings in accordance with 
standards no less stringent than those set forth in the Uniform Building Code, including all 
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Uniform Fire, Plumbing, Electrical, Mechanical, and related Building Codes, as adopted, 
amended, and incorporated into the Rohnert Park Municipal Code.  Construction of the 
facility would also comply with the best management practices (BMPs), including BMPs for 
paving operations, structure construction, painting, material delivery/storage, material use, 
spill prevention/control, solid waste management, hazardous waste management, concrete 
waste management, sanitary/septic waste management, vehicle/equipment cleaning, 
vehicle/equipment fueling, and vehicle/equipment maintenance.  In addition, construction 
activities would comply with all applicable federal standards, including Occupational Safety 
and Health Administration (OSHA) requirements and the federal Americans with Disabilities 
Act (P.L. 101-336, as amended, 42 U.S.C. Section 12101 et seq.).   
 
Public safety services, consisting of law enforcement, emergency medical, and fire 
suppression services, would be provided be several jurisdictions surrounding the Wilfred Site.  
Absent an agreement with the Rohnert Park Police Department, and given that the majority of 
the site is currently located within the unincorporated area of Sonoma County, it is assumed 
that Sonoma County Sheriff’s Department would have jurisdiction to provide primary law 
enforcement services to the hotel/casino resort under Public Law 280.  A MOU between the 
Tribe and Sonoma County provides reasonable and fair share compensation for any public 
services provided by the County.  Due to the proximity of Alternative A to the City of 
Rohnert Park and contributions for facilities in the Memorandum of Understanding (MOU) 
between the Tribe and the City of Rohnert Park, it is assumed that the Tribe would most likely 
contract with the City of Rohnert Park for fire protection and emergency medical services.   
 
2.2.2 Alternative B – Northwest Stony Point Casino  

The Stony Point Site is located in central Sonoma County, CA, adjacent to the western 
boundary of the City of Rohnert Park.  The approximately 360-acre site consists of 37 
separate parcels, bordered by Wilfred Avenue, residences, and farmland to the north; Stony 
Point Road, farmland, and a dairy to the west; Rohnert Park Expressway, farmland, and the 
Laguna de Santa Rosa to the south; and the Rancho Verde Mobile Home Park, a 
business/industrial park, and farmland to the east.   
 
The development of a casino/hotel development would occur on approximately 76 acres of 
the northwest corner of the Stony Point Site.  The design and components of the casino and 
hotel facilities would be identical to those of Alternative A, including construction standards 
and guidelines, as discussed above in Section 2.2.1.  The exterior design of the casino-hotel 
resort would be very similar to Alternative A, although the exact layout of the various 
components of the casino-hotel resort would be reconfigured to accommodate the northwest 
corner of the Stony Point Site.  The remainder of the Stony Point Site would remain 
undeveloped and be used for open space, pasture, biological habitat, and recycled water 
sprayfields.  
 
A stormwater detention system would be provided on-site to reduce increased peak flows that 
would result from site development.  A total of approximately 113.5 acre-feet of storage 
would be provided in the stormwater detention system to account for the increase in runoff 
created by increased impervious surfaces, encroachment of fill into the floodplain and the 
potential treated wastewater discharge into the Bellevue-Wilfred Channel.   
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The wastewater treatment facility for Alternative B would not change in size or scope from 
that proposed for Alternative A and would also be designed to comply with standards 
established by the USEPA.  Wastewater disposal would take place by either Option 2 or 
Option 3 described above in Section 2.2.1.  Water for domestic use, emergency supply, and 
fire protection would be provided by on-site wells, similar to Alternative A. 
 
The provisions for construction standards and public safety services (law enforcement, 
emergency medical services, and fire protection) within the MOUs described in Section 2.2.1 
(above) for Alternative A would apply equally to Alternative B. 
   
2.2.3  Alternative C – Northeast Stony Point Casino 

Under Alternative C, the development of a casino-hotel resort is planned on approximately 
101 acres of the northeast corner of the Stony Point Site (describe above in Section 2.2.2).  
The remainder of the Stony Point Site would remain undeveloped and be used for open space, 
pasture, biological habitat, and recycled water sprayfields.  The components of the casino-
hotel resort would be the same as those proposed for Alternatives A and B. 
 
Wastewater treatment and disposal for Alternative C would be provided by one of two on-site 
options (Option 2 or Option 3).  The wastewater treatment facility planned for Alternative C 
would not change in size or scope from that proposed for Alternative A and would also be 
designed to comply with standards established by the USEPA.  Water for domestic use, 
emergency supply, and fire protection would be provided by on-site wells, similar to 
Alternative A.   
 
The provisions for public services described in Section 2.2.1 for Alternative A would apply 
equally to Alternative C. 
 
2.2.4  Alternative D – Reduced Intensity (Stony Point Site) 

Alternative D consists of a scaled-down version of Alternative B, located at a similar location 
on the northwest corner of the Stony Point Site.  The 413,400 square foot casino/hotel 
development would consist of facilities similar to those described in Alternative B (Section 
2.2.2), without the construction of a spa or events center.  A total of 4,650 parking spaces 
would be provided to serve the patrons and employees of the resort and supporting facilities.   
 
Drainage, water supply, and wastewater disposal methods would be similar to those proposed 
within Alternative B.  Public service agreements would additionally be similar to those within 
Alternative B.  Yet, given the reduced size and scope of the casino-hotel resort proposed for 
Alternative D, the terms of the MOUs with the City (the City MOU would apply, but the 
Tribe would likely assert the right to renegotiate certain terms) and County are not expected to 
apply to Alternative D.  The agreements can be amended, however, to account for the reduced 
intensity of development. 
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2.2.5    Alternative E – Business Park  

Alternative E consists of the development of an approximately 500,000 square foot business 
park on the northwest corner of the Stony Point Site.  Under this alternative the NIGC would 
not need to approve a gaming management contract between the Tribe and SC Sonoma, and 
the Tribe would likely need to seek another source of development funding as SC Sonoma 
and its affiliates are not expected to support a development not related to a gaming operation.   
 
The business park development would include approximately 400,000 square feet of light 
industrial uses and 100,000 square feet of commercial uses, with 2,000 parking spaces.  The 
remainder of the site would remain undeveloped and used as open space, pasture, biological 
habitat, and recycled water sprayfields. 
 
A stormwater detention system similar to that planned for Alternative B would be provided 
on-site to account for the increase in runoff created by increased impervious surfaces.  
Wastewater disposal options would also be similar to Alternative B.   
 
Water supply and public service provisions are similar to those described under Alternative D 
(Section 2.2.4).  The terms and provisions of the MOUs between the Tribe and the City of 
Rohnert Park and Sonoma County would not apply to Alternative E, however an amendment 
can be achieved to account for the shift in development. 
 
2.2.6 Alternative F – Lakeville Casino  

Alternative F consists of the development of a casino-hotel resort at an alternative off-site 
location.  Alternative F consists of a casino/hotel resort development located in southern 
Sonoma County near the intersection of Lakeville Highway and SR-37 (Lakeville Site).  The 
western boundary is at the Petaluma River, nearly two-miles west of the Lakeville Highway 
along SR-37, and the eastern boundary is at the Sonoma Mountains, less than two-miles east 
of the Lakeville site.  The San Pablo Bay is just south of the Lakeville site, approximately 2.2-
miles south of the site.  The casino and hotel would be developed just west of Lakeville 
Highway on approximately 79 acres in the central portion of the approximately 322-acre 
Lakeville Site.  The remainder of the Lakeville Site would remain undeveloped and be used 
for open space, pasture, biological habitat, and recycled water sprayfields.  The components 
of the resort would be identical to those proposed for Alternative A. 

On-site detention basins would be provided to reduce increased peak flows that would result 
from developing the site.  These basins would assure that post-development runoff peaks from 
the Lakeville Site would be equal to the existing conditions, reducing downstream flooding, 
erosion, and water quality impacts.  A total of 152 acre-feet of storage would be provided in 
the stormwater detention system. 
 
Water for domestic use, emergency supply, and fire protection would be provided by on-site 
wells (one primary well and one backup well).  Water demand would be similar to Alternative 
A.  The wastewater treatment facility planned for Alternative F would not change in size or 
scope from that proposed for Alternative A and would also be designed to comply with 
standards established by the USEPA. On-site wastewater disposal would take place by one of 
the following two options:   
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• Option 1: Effluent will be disposed of through sprayfields in the southern half of the 

Lakeville Site from April to October, but water produced during the wet season will be 
disposed of in an on-site stream tributary to the Petaluma River.   

 
• Option 2: Effluent will be disposed of through sprayfields of increased acreage in the 

southern and western halves of the Lakeville Site from April to October and stored in 
an on-site reservoir or wetlands during the remainder of the year.   

 
Given the different location of the casino-hotel resort proposed for Alternative F, the public 
service provisions within the City of Rohnert Park MOU would not apply to Alternative F.  
According to the Sonoma County MOU, the MOU may apply to properties other than the 
Stony Point Site with the concurrence of the County.  The Tribe would most likely contract 
with the Lakeville Volunteer Fire Department for fire protection and emergency medical 
services, and the County or other law enforcement agency for law enforcement. 
 
2.2.7 Alternative G - No-Action  

Under the No-Action Alternative (Alternative G), the NIGC would not approve a 
management contract between the Tribe and SC Sonoma.  As a result the Lakeville and Stony 
Point Sites, with no known development plans for the future, would remain in their current 
condition.  However, it is foreseeable and highly probable that in the future, some other form 
of commercial and residential development would occur on at least a portion of the Wilfred 
Site.  It is assumed that the Wilfred Site would be subject to guidelines within the City of 
Rohnert Park Northwest Specific Plan Southern Area (Southern Specific Plan).  The Southern 
Specific Plan calls for intensive commercial, industrial and residential development on the 
northeast portion of the Wilfred Site. 
 
2.2.8 Alternative H – Reduced Intensity (Wilfred Site) 

Alternative H was added as a result of input received during the supplemental scoping period.  
A description and summary analysis of Alternative H was included in the DEIS.  A 
comprehensive analysis was included in the FEIS.  Alternative H is a reduced intensity casino 
alternative with the same components as the reduced intensity Alternative D but located on 
the Wilfred Site.  The 413,400 square foot casino/hotel development would consist of 
facilities similar to those described in Alternative D.  A total of 4,649 parking spaces would 
be provided to serve the patrons and employees of the resort and supporting facilities.   
 
Drainage, water supply, wastewater disposal methods, and public service agreements would 
be similar to those proposed within Alternative A.   
 
2.2.9 Variant H-sub1 – Wilfred Site Reduced Intensity Casino 

Variant H-sub1 was added to this ROD as a result of comments received on the FEIS.  
Variant H-sub1 is a 534,900 square foot casino/hotel development that would be in between 
Alternatives A and H in size and components.  A total of 5,511 parking spaces would be 
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provided to serve the patrons and employees.  Variant H-sub1 reduces impacts as compared 
with Alternative A by reducing the square footage for casino gaming from 80,000 sf to 65,000 
sf (the same as Alternative H), by eliminating the show room, and by reducing the hotel size 
from 300 rooms to 200 rooms (thereby also reducing the building height by two stories) while 
sharing the same components as Alternative H except that Alternative H had only 100 hotel 
rooms, and a spa, a restaurant, and prefunction banquet space would be retained from 
Alternative A (see Attachment 3 for more detail).  Variant H-sub1 was also designed to 
reduce impacts to wetlands below the amounts impacted by both Alternative A and H.  
Drainage, water supply, wastewater disposal methods, and public service agreements would 
be similar to those proposed for Alternative A. 
 
3.0 ENVIRONMENT IMPACTS AND PUBLIC COMMENTS 

3.1 ENVIRONMENTAL IMPACTS IDENTIFIED IN THE NEPA PROCESS 

A number of specific issues were raised during the EIS scoping process and public and 
agency comments on the Draft EIS.  Each of the alternatives considered in the FEIS was 
evaluated relative to these and other issues.  The categories of the most substantive issues 
listed in the scoping document include: 
 

• Land Resources (Geology and Soils); 
• Water Resources; 
• Air Quality; 
• Biological Resources, including threatened and endangered species and their habitat; 
• Cultural Resources; 
• Paleontological Resources 
• Socioeconomic Conditions  
• Transportation/Circulation 
• Land Use  
• Public Services 
• Noise 
• Hazardous Materials 
• Aesthetics 
• Indirect and Growth Inducing Effects 
• Cumulative Effects 

 
The evaluation of impacts included consultations with entities that have jurisdiction or special 
expertise to ensure that the impact assessments for the FEIS were accomplished using 
accepted industry standard practice, procedures and the most currently available data and 
models for each of the issues evaluated in the FEIS.  Mitigation measures identified in the 
design process have been incorporated into the project description. Alternative courses of 
action and mitigation measures were developed in response to environmental concerns and 
issues.  As described in Attachment 3, the Variant H-sub1 components and overall size of the 
facilities falls in between Alternatives A and H.  Therefore the environmental impacts from 
Variant H-sub1 generally also fall in between the environmental impacts reported in Section 
4.0 of the FEIS for Alternatives A and H.  Nonetheless, in the interest of public disclosure and 
in order to ensure mitigation measures in Section 6.0 of the ROD are applicable to Variant H-
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sub1, an additional analysis of the environmental consequences of Variant H-sub1 is included 
in Attachment 3.   
 
The effects of the alternatives have been evaluated in the NEPA process as follows: 
 
3.1.1 Geology and Soils 

Topography - All development alternatives would involve clearing and grading.  The 
alternative sites are essentially flat, and the result of on-site grading would not alter this 
characteristic.  Fill would be incorporated into on-site grading in order to facilitate proper 
drainage.  Operation of the alternatives would not cause significant disturbance to topography.   
 
Soils/Geology - All alternatives are likely to increase the potential for erosion, but not 
significantly with proper engineering and best management practices included within project 
design.  The Wilfred Site, Stony Point Site, and Lakeville Site have potential safety risks from 
expansive soils, and liquefaction.   Mitigation measures have been proposed within the FEIS 
to decrease these impacts to less-than-significant levels.  None of the alternative locations 
contain the potential for landslides, subsidence, or high potential for lateral spreading.   
 
Seismicity - Seismic events and related structural damage and resulting hazard to public 
safety would be considered a potentially significant impact, due to the location of the 
alternative sites within an area of seismic activity.  Mitigation measures have been proposed 
within the FEIS to decrease impacts related to seismicity to less-than-significant levels. 
 
Mineral Resources - None of the development alternatives would result in the loss of mineral 
resources, thus, this impact is less than significant. 
 
3.1.2 Water Resources 

Flooding - Alternatives A, H-sub-1, and H are located outside the 100-year floodplain, thus 
impacts would be less than significant.   
 
Under Alternatives B, C, D, E, and F, less than half of the hardscape proposed would be 
located within the 100-year floodplain.  Proposed design plans would elevate the buildings 
and structures five feet in elevation above the footprint of the 100-year floodplain.  The 
parking areas would be at least one-foot above the floodplain.  Mitigation measures related to 
flooding on these alternative sites appear in the FEIS to reduce any significant impacts. 
 
Surface Water Quality/Construction Effects - Project construction under all alternatives would 
result in ground disturbance, increasing impervious surfaces through the conversion of 
undeveloped land into buildings and parking lots.  Discharges of pollutants to surface waters 
from construction wastes, fuel spills, and leaks would be a potentially significant impact.  
Mitigation measures related to surface water quality are included within the FEIS to reduce 
these impacts to a less than significant level. 
 
Surface Water Quality/Stormwater - Under all alternatives on-site stormwater runoff would be 
diverted into specific on-site detention systems that would be sized to accommodate excess 
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water draining from impervious surfaces.  Since the detention basins would be developed as 
part of the project, the impact of stormwater runoff would be less than significant. 
 
Wastewater – Under Alternatives A, H-sub1, and H, wastewater would either be conveyed to 
a local off-site WWTP or treated at an on-site WWTP.  Under Alternatives B, C, D and F 
wastewater would be treated at an on-site WWTP.  Compliance with all NPDES permit 
requirements would provide a less-than-significant impact to water quality from the discharge 
of tertiary treated wastewater.  Nonetheless, mitigation measures have been included within 
the FEIS that would further reduce impacts from wastewater. 
 
Alternatives B, C, D, E and F would not result in the development of a conveyance system to 
an off-site WWTP, therefore no significant impacts are anticipated.  On-site wastewater 
treatment would occur as described for Alternatives A and H. 
 
Under Alternative G, wastewater could potentially be generated from the development 
associated with the Northwest Specific Plan on the northeast portion of the Wilfred site.  The 
City of Rohnert Park has access to sufficient unused capacity to serve the Northwest Specific 
Plan.  Treated wastewater would be discharged under an existing NPDES permit held by the 
wastewater disposal system.  Impacts from wastewater would be less than significant. 
 
Groundwater - All development alternatives would increase the demand for groundwater, but 
would not significantly deplete supplies or degrade water quality in violation of ground water 
standards or threaten public safety.  However, due to drawdown, significant and potentially 
significant impacts to well operation would occur at wells within the vicinity of the sites soon 
after pumping begins for the project.  Mitigation measures contained in the FEIS would 
reduce these impacts to a less-than-significant level.  An additional detailed monitoring and 
mitigation program would be implemented in order to clarify the impacts that actually result 
as well as provide appropriate mitigation. 
 
3.1.3 Air Quality 

Construction Emissions - All development alternatives would generate air pollutants through 
construction although they would not exceed regulatory emissions threshold levels.  Reactive 
organic gases (ROG), nitrogen oxides (NOX), carbon monoxide (CO), sulfur oxides (SOx), 
particulate mater (PM)2.5,1 and PM10 construction emissions would result in a less-than-
significant impact.  Mitigation measures were included within the FEIS to further reduce 
potential construction emission impacts. 
 
Operational Emissions - All development alternatives would result in operational emissions, 
primarily from traffic generated by the project.  Mitigation has been incorporated to reduce 
traffic congestion, indoor air quality impacts, and odor impacts to a less than significant level.  
Impacts ROG, NOX, PM2.5, and PM10 emissions from the project alternatives would be 

                                                 
1 In the EIS PM2.5 emissions are estimated using PM10 emissions as a surrogate, based on a CARB speciation 
profile for gasoline powered engines.  In Attachment 7 of this ROD, a representative sample of actual PM2.5 
emissions model results demonstrates that the surrogated emissions estimates are conservative in that they tend 
to overestimate emissions.  
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significant, yet with mitigation measures recommended within the FEIS, shall further 
decrease operational emissions to less than significant levels. 
 
3.1.4 Biological Resources 

Wildlife and Habitats - Development of all alternatives would result in habitat disturbances, 
including potential impacts to seasonal pools, wetlands, marshes, cultivated fields, and 
irrigated pastures.  The development area proposed for Alternatives A, H-sub1, and H is less 
biologically sensitive when compared to the other alternatives, thus impacts to biological 
resources are lessened.  For instance, although the development footprint for Alternative A 
(on the Wilfred Site) is similar to Alternative B (on the Stony Point Site), wetland impacts are 
reduced by approximately 90 percent.  Alternative H is expected to have a slightly reduced 
footprint when compared with Alternatives A and G, resulting in further reductions in impacts 
to biological resources.  Alternative H-sub1 footprint is similar to Alternative H, but has been 
arranged to further avoid impacts to sensitive biological areas.  Specific disturbance 
characteristics are provided within the FEIS and ROD Attachment 3.  Mitigation measures are 
presented within the FEIS to reduce site specific impacts to wildlife and habitat to less than 
significant levels. 
 
Waters of the U.S - All alternatives would significantly affect jurisdictional Waters of the U.S 
through project grading or placement of on-site wastewater treatment options.   
 
Alternative A would impact between 1.25 acres (Option 1), 2.08 acres (Option 2), and 2.37 
acres (Option 3) of wetlands/drainages depending on the selected wastewater treatment 
option.  Mitigation measures provided within the FEIS would reduce impacts to less-than-
significant levels.   
 
Alternative B would impact approximately 21.87 acres (Option 1) or 27.16 acres (Option 2) 
of wetlands/seasonal pools and drainages, depending on the selected wastewater treatment 
option.  Similar to Alternative A, implementation of mitigation measures would reduce 
impacts to less than significant levels.   
 
Alternative C would impact approximately 22.28 acres (Option 1) or 26.28 acres (Option 2) 
of wetlands/seasonal pools and drainages, depending on the selected wastewater treatment 
option.  Similar to Alternative A, implementation of mitigation measures would reduce 
impacts to less than significant levels.   
 
Alternative D would impact approximately 20.5 acres (Option 1) or 22.67 acres (Option 2) of 
wetlands/seasonal pools and drainages, depending on the selected wastewater treatment 
option.  Similar to Alternative A, implementation of mitigation measures would reduce 
impacts to less than significant levels.   
 
Alternative E would impact approximately 20.41 acres (Option 1) or 21.69 acres (Option 2) of 
wetlands/seasonal pools and drainages, depending on the selected wastewater treatment 
option.  Similar to Alternative A, implementation of mitigation measures would reduce 
impacts to less than significant levels.   
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Alternative F would impact approximately 98.65 acres (Option 1) or 110.65 acres (Option 2) 
of wetlands/seasonal pools and drainages, depending on the selected wastewater treatment 
option.  Similar to Alternative A, implementation of mitigation measures would reduce 
impacts to less than significant levels.   
 
Alternative H would impact approximately 1.14 acres (Option 1) or 1.97 acres (Option 2 or 
Option 3) of wetlands/seasonal pools and drainages, depending on the selected wastewater 
treatment option.  Similar to Alternative A, implementation of mitigation measures would 
reduce impacts to less than significant levels.   
 
Alternative H-sub1 would impact approximately 0.91 acres of wetlands/seasonal pools and 
drainages.  Similar to Alternative A, implementation of mitigation measures would reduce 
impacts to less than significant levels. 
 
Under Alternative G, neither the Wilfred/Stony Point sites nor the Lakeville site would be 
developed, and the sites would remain in their current condition.  Future development of 
either site would be guided by existing land use plans.  Potential future development on the 
Wilfred Site would result in similar impacts to biological resources as those described under 
Alternative A.  As discussed above, potentially significant impacts to biological resources 
would result from the development of the northeast corner of the Wilfred site.   
 
Federally Listed Species - Two federally listed plant species, Sonoma sunshine and Burke’s 
goldfields, have the potential to occur within the vicinity of the Wilfred and Stony Point Sites.  
No listed plants were found on the Wilfred or Stony Point Sites during a survey; nonetheless, 
mitigation has been included within the FEIS to ensure a less than significant effect. 
Alternative F would remove potential habitat for Callippe Silverspot and Myrtle’s Silverspot 
Butterfly and California red-legged frog, creating a potentially significant impact.  Mitigation 
has been included within the FEIS to ensure a less than significant effect.  Implementation of 
Alternative A, B, C, D, E, G, H-sub1, and H would result in potential impacts to on-site 
California Tiger Salamander habitat.  Mitigation listed in the EIS would reduce potential 
impacts to federally listed species to less than significant levels.  In accordance with Section 7 
of the Endangered Species Act (ESA), the NIGC has conducted formal consultation with the 
U.S. Fish and Wildlife Service (USFWS).  
 
Migratory Birds - Under Alternatives B, C, D, E, and F migratory bird nests could be affected 
by vegetation removal associated with project construction during the nesting season, creating 
a potentially significant impact.  Development on all alternative sites would result in the loss 
of a small amount of foraging habitat for raptor species, however, Alternatives A, G, H-sub1, 
and H site locations do not provide unique significant habitat features.  Permanent features 
associated with proposed facilities under all development alternatives, such as night lighting, 
may potentially impact migratory bird species.  Mitigation listed in the FEIS would reduce 
potential impacts to migratory bird foraging habitat and nesting locations to less than 
significant levels.  
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3.1.5 Cultural Resources 

Cultural Resources - Alternatives B, D, and E (development on the northwest corner of the 
Stony Point Site) would require the excavation and removal of a potentially historic residence 
foundation and associated unknown artifacts.  The other alternatives would have no effect on 
known cultural resources.    Mitigation measures are presented within the FEIS to protect and 
preserve known resources.  Additional mitigation measures are presented in the FEIS for the 
treatment of unanticipated discoveries.  
 
Paleontological Resources - No paleontological or unique geological resources are known to 
exist in the local area of the alternative sites.  Geologic formations that underlie the sites have 
a low probability of containing paleontological resources, and no impacts are expected.  
Mitigation measures are presented in the FEIS for the protection and preservation of 
unanticipated discoveries of paleontological resources.   
 
3.1.6 Socioeconomic Conditions and Environmental Justice 

Socioeconomics Conditions - Alternatives A, B, C, and F would result in the greatest 
economic stimulus to the region and would result in the greatest beneficial economic impact 
to the Tribe.  All development alternatives would result in potential economic benefits for 
Sonoma County and the Tribe.  Benefits to the County and surrounding municipalities would 
result from the creation of jobs and payments in-lieu of taxes agreed to in the various MOUs.  
The greatest economic benefit for the Tribe and the most jobs would be created by 
development alternatives with gaming.  Within the City of Rohnert Park MOU, the Tribe has 
agreed to contribute annual funds to compensate problem gambling service programs.  With 
this contribution and the implementation of mitigation measures within the FEIS, effects to 
problem gambling services would be less than significant.  The non-gaming alternatives 
(Alternatives E and G) would not cause any of the social impacts potentially attributable to 
casinos (such as an increase in the incidence of problem/pathological gambling).   
 
Environmental Justice - None of the development alternatives would result in significant 
disproportionate effects to low-income or minority populations.  The purpose and need 
described in the FEIS is for the applicant Tribe to generate maximum net revenues to provide 
services for Tribal members who are members of a minority population and some of which 
are low income.  Alternatives A, B, C, and F have similar higher amounts of net revenues 
compared to the other alternatives and thus would provide the greatest beneficial effect to the 
Tribe.  
 
3.1.7 Resource Use Patterns 

Transportation/Circulation - The alternatives that include development of the Wilfred or 
Stony Point Sites generally affect the same local traffic network, but the effects vary 
depending on the amount of traffic that the alternative is expected to draw, whether currently 
planned development on the Wilfred Site would be displaced and, to a lesser extent, the 
development’s specific location on the Wilfred or Stony Point Sites.  Alternatives A, B, and C 
are all similarly sized and would draw a similar amount of traffic to their developments 
through virtually the same road network.  Alternative A, however, would take the place of 
development that would otherwise occur on the Wilfred Site.  Thus, the traffic impact of 



 

19 
 

Alternative A is lower than Alternatives B and C (which would operate in addition to 
commercial/residential development planned for the Wilfred Site).  Alternatives D and E 
would draw less traffic but would also not displace commercial/residential development at the 
Wilfred Site.  As a result, Alternative D would have similar traffic impacts as Alternative A; 
Alternative E would have slightly lower traffic impacts than Alternative A.  Alternative G (No 
Action) would include currently planned commercial/residential development on the Wilfred 
Site and would therefore have an impact over existing conditions but the impact would be 
lower than the other development alternatives which either propose more intensive 
development in place of the planned commercial/residential development (Alternative A) or 
propose development in addition to the planned commercial/residential development.  
Alternative H will be a reduced intensity alternative (similarly sized to Alternative D), but 
located on the Wilfred Site.  Alternative H would draw a similar number of traffic trips to its 
developments as Alternative D, but would result in a lower traffic impact because it would 
displace planned Wilfred Site commercial/residential development, and not create 
unacceptable levels of service (LOS) along freeway segments and ramps.  Specifically, traffic 
impacts would be slightly lower than Alternative E’s impacts.  Alternative H-sub1 traffic 
impacts would be in between those for Alternatives A and H.  Alternative F is located at the 
Lakeville Site in southern Sonoma County along the Lakeville Highway.  It would draw a 
similar number of traffic trips to the hotel/casino as Alternatives A thru C but with impacts 
primarily affecting intersections and road segments near the Lakeville Site.   

All alternatives would add significant vehicle trips to the circulation network, resulting in 
decreased LOS for certain transportation facilities during the PM peak hours, mitigation 
measures have been proposed to ensure a less-than-significant impact.  However, even with 
implementation of mitigation measures, significant impacts remain for intersections and 
freeway/ramp segments under Alternatives B, C, D, E, and F. 
 
Land Use - Alternatives A, H-sub1, and H would result in development on a site that is 
largely undeveloped.  However, the development portion of the Wilfred Site, a portion of 
which is within the Rohnert Park Sphere of Influence (SOI) area, is located within City’s 
Northwest Specific Plan area, which calls for intensive development on the northeast portion 
of the Wilfred Site.  Alternative A, H-sub1, and H would not create significant impacts to land 
use, as these developments would not result in any conflicts with surrounding land uses, such 
as denial of access or preclusion of allowable uses.  Alternatives A and H would be located in 
an area designated as a “community separator” by local planning regulations, creating a loss 
of open space, however, funding is included within the MOU to contribute to an open space 
reserve.   
 
Given the inferior quality of agricultural soils where development is proposed, the retention of 
the southern Williamson Act parcels for agricultural purposes, and the avoidance of land use 
conflicts with adjacent agricultural operations, Alternatives A, H-sub1, and H would have a 
less-than-significant impact on agriculture.  Nonetheless, an additional mitigation measure has 
been added to Section 6.7 of this ROD requiring that the Tribe maintain the existing 
Williamson Act requirements in place as planned.  
 
Alternative B, C, D, and E would result in development on a site that is largely undeveloped 
and not planned for development.  These potential developments would not, however result in 
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any conflicts with surrounding land uses, such as denial of access or preclusion of allowable 
uses, and therefore would not create significant impacts to land use.  All Stony Point Site 
alternatives would be located in an area designated as a “community separator” by local 
planning regulations, creating a loss of open space, however, funding is included within the 
MOU to contribute to an open space reserve.  The impact on regional open space from 
Alternatives B, C, D, and E would be less than significant.  Given the inferior quality of 
agricultural soils where development is proposed, the retention of the southern Williamson 
Act parcels for agricultural purposes, and the avoidance of land use conflicts with adjacent 
agricultural operations, Alternatives B, C, D, and E would have a less-than-significant impact 
on agriculture.   
 
Current land uses and open space conditions would remain on the Wilfred, Stony Point, and 
Lakeville sites with implementation of Alternative G (No-Action Alternative). Without 
project implementation a commercial/industrial/residential development on approximately 66 
acres in the northeast corner of the Wilfred site would continue as planned under the 
Northwest Specific Plan.   
 
Alternative F would be inconsistent with several Sonoma County General Plan land use 
policies.  Alternative F would not result in any land use conflicts, however, such as an 
obstruction of access or the preclusion of allowable uses.  Therefore, a less-than-significant 
land use effect would result from Alternative F.   
 
Under Alternative F, approximately 79 acres out of a total of 321 acres of the Lakeville Site 
would be developed.  The remaining parcels in the Lakeville site would remain consistent 
with their current open space and agricultural use, resulting in a less-than-significant loss of 
open space and agriculture. 
 
3.1.8 Public Services  

All alternatives would increase the demand of services for solid waste, gas and electric, 
telecommunications, fire protection, law enforcement, EMS, court services, inspections and 
other services from State of California and local government agencies.  Alternative A and the 
other development alternatives would likely have significant public health and safety impacts 
because they would increase the demand for the services to a level that exceeds the capacity 
of the existing systems.  However, the impacts to public safety services would be reduced to 
less than significant levels with agreements to provide revenues to maintain capacity for 
public health and safety, which are recommended to achieve a less than significant impact in 
the FEIS. 
 
3.1.9 Other Values 

Noise - Under all alternatives, construction activities would be temporary in nature, typically 
occurring during normal daylight hours.  The temporary nature of construction noise would 
result in a less-than-significant impact.  Nonetheless, mitigation measures are identified in the 
FEIS that would result in reductions in construction noise impacts.  On-site operational noise 
levels for all alternatives would exceed acceptable noise levels and result in a significant 
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impact to sensitive receptors, through on-site equipment or traffic noise.  Mitigation measures 
are presented in the FEIS to reduce these noise impacts to less than significant levels. 
 
Hazardous Materials - The alternatives are not located in areas with hazardous materials 
contamination.  However, demolition of the two existing residential dwellings, built prior to 
1960, would be necessary.  Although the dwellings are not known to contain asbestos or lead 
based paint, dwellings built prior to 1978 are likely to contain asbestos containing materials 
(ACMs) and lead based paints.  Demolition contractors are required by the National 
Emissions Standards for Air Pollutants (NESHAP) regulations to employ Best Management 
Practices (BMPs); thereby, reduce any potential risks to construction workers.   
 
The potential for discovery of contamination during construction-related earth moving 
activities could occur.  If this should happen, it could pose a risk to human health and/or the 
environment and be considered as a potentially significant impact. Mitigation measures are 
presented in the FEIS to reduce these impacts to a less than significant level. 
 
 It is likely that all development alternatives would include the use, generation, and storage of 
hazardous materials during the operation of the facilities.  While the impacts would be similar 
to those of other light industrial operations of this size, there could be a potentially significant 
impact to the environment and public.  Mitigation measures are presented in the FEIS to 
reduce these potential hazards to a less than significant level. 
 
Visual Resources - Implementation of Alternatives A, H-sub1, and H on the Wilfred Site 
would visually be consistent with surrounding development activities and within an area 
planned for intensive development, hence visual impacts to land use planning, regional, and 
surrounding viewsheds under Alternatives A, H-sub1, and H would be less-than-significant.   
 
The Stony Point alternatives are located in agricultural areas with designated open space.  
Alternative B, C, D, E propose construction that would be within a community separator and 
be visually inconsistent with surrounding uses.  Therefore, a significant visual impact would 
occur.  Since this impact cannot be mitigated, it would qualify as a significant and 
unavoidable impact.  Alternative F would similarly be constructed in an area of non-urban 
uses causing a significant and unavoidable impact.   
 
Light and glare from parking lots within all alternatives would be expected to trespass onto 
adjacent properties, resulting in a significant lighting impact.  Mitigation is identified in the 
FEIS that reduces lighting and glare impacts to a less-than-significant level. 
 
3.1.10 Indirect and Growth-Inducing Effects 

Indirect Effects - The development alternatives would not result in significant indirect 
impacts.  Indirect socioeconomic effects on the local and regional economy would result in 
beneficial effects to surrounding communities including the City of Rohnert Park and Sonoma 
County. 
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Indirect Effects from Off-Site Traffic Mitigation - With implementation of proposed 
mitigation measures, compliance with regulatory permits, and through the Tribe’s MOUs 
there would be no significant indirect impacts from off-site traffic mitigation.   
 
Growth Inducing Effects of Off-Site Pipeline Construction - Under Alternatives A and H, a 
wastewater pipeline may be constructed to connect the Wilfred Site to the Laguna WWTP 
(Option 1).  If necessary, the construction of off-site pipelines would occur primarily along 
existing roadways and be temporary in nature.  No significant indirect impacts would occur 
through infrastructure improvements.  However, the Laguna WWTP may not have enough 
capacity, as the City of Rohnert Park’s allocation is based on potential development with 
lower expected flows than Alternative A.  This impact would be significant and therefore 
mitigation is provided in the FEIS to reduce impacts to a less-than-significant level. 
 
3.1.11 Cumulative Effects 

With the inclusion of mitigation measures in Section 5.0 of the FEIS, Alternatives A, G, H-
sub1, or H, when added to past, present, and reasonably foreseeable future actions would not 
result in any significant cumulative impacts. Alternatives B, C, D, E, and F would result in 
significant impacts to traffic through unavoidable impacts to study intersections in the 
cumulative environment.   
 
Impacts to biological resources under Alternative F, in the cumulative environment, would 
remain at a significant level due to potential disturbances to several special status species 
including Sonoma Sunshine, Myrtle’s Siverspot, Callippe Silverspot, and California Red-
Legged Frog.   
 
With incorporation of mitigation measures included within the FEIS the remainder of the 
cumulative impacts would be considered less-than-significant.  
 
Climate Change - Since the description of the affected environment in Section 3.4 and the 
analysis of climate change impacts in Section 4.12 of the FEIS, there have been some 
developments that are worth noting in this ROD.  
 

• On July 23, 2009, USEPA published a rule which proposes to establish the criteria for 
including sources or sites in a Registry of Recoverable Waste Energy Sources (Registry), as 
required by the Energy Independence and Security Act of 2007.  Waste energy can be used to 
produce clean electricity.  The clean electricity produced by waste energy would reduce the 
need for non-renewable forms of electricity production, thus reducing greenhouse gas (GHG) 
emissions.   
 

• On September 15, 2009, USEPA and the Department of Transportation’s National Highway 
Traffic Safety Administration (NHTSA) proposed a new national program that would reduce 
GHG emissions and improve fuel economy for all new cars and trucks sold in the United 
States.  USEPA proposed the first national GHG emissions standards under the Clean Air Act, 
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and NHTSA proposed an increase in the Corporate Average Fuel Economy (CAFE) standards 
under the Energy Policy and Conservation Act.   

 
• In response to the FY2008 Consolidated Appropriations Act (H.R. 2764; Public Law 110–

161), USEPA issued the Final Mandatory Reporting of Greenhouse Gases Rule.  Signed by 
the Administrator on September 22, 2009, the rule requires that suppliers of fossil fuels and 
industrial GHGs, manufacturers of vehicles and engines outside of the light duty sector, and 
facilities that emit 25,000 metric tons or more of GHGs per year to submit annual reports to 
USEPA.  The rule is intended to collect accurate and timely emissions data to guide future 
policy decisions on climate change.   

 
• On September 30, 2009, USEPA proposed new thresholds for greenhouse gas emissions 

(GHG) that define when Clean Air Act permits under the New Source Review and title V 
operating permits programs would be required. 

 
• On June 30, 2009, the USEPA granted a Clean Air Act waiver, which the State of California 

needs in order to implement AB 1493.   
 
• In early December 2008 the California Air Resources Board (CARB) released its scoping plan 

to the public, which was approved by CARB on December 12, 2008.  The scoping plan calls 
for the reduction of GHG emissions to 1990 levels, which equates to cutting approximately 30 
percent of emissions estimated for 2020, or about 15 percent from today’s levels.  The scoping 
plan relies on existing technologies and improving energy efficiency to achieve the 30 percent 
reduction in GHG emission levels by 2020.   

 
• Signed by the governor on August 24, 2007, SB 97 requires that the Governor’s Office of 

Planning and Research (OPR) prepare California Environmental Quality Act (CEQA) 
guidelines for evaluating the effects of GHG emissions and for mitigating such effects.  The 
Natural Resources Agency adopted these guidelines in December 2009. 

 
• On December 15, 2009, the USEPA issued a finding that the changes in the climate caused by 

GHG emissions endanger the public health and welfare (74 Fed. Reg. 66496).   
 
Finally, on February 18, 2010, the CEQ issued a memorandum entitled “Draft NEPA 
Guidance on Consideration of the Effects of Climate Change and Greenhouse Gas 
Emissions.”  The memo contains draft guidance on considering the effects of climate change 
and GHG emissions in NEPA documents.  The CEQ has circulated the draft guidance for 
public comment and specifically notes in the memo that it “does not intend this guidance to 
become effective until its issuance in final form.”  Nonetheless, considering the pending 
issuance of this ROD, the NIGC has reviewed the draft guidance and considered its 
suggestions carefully.   
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The memo suggests that agencies should both qualitatively and quantitatively assess GHG 
emissions impacts if direct project emissions are greater than 25,000 metric tons of carbon 
dioxide equivalent (CO2e) emissions.  Direct emissions from Alternatives A - H (including H-
sub1) range from 389 to 1,394 metric tons of CO2e  per year.  Nonetheless, the NIGC 
conducted a full quantitative and qualitative assessment of impacts.  Furthermore, the 
assessment of impacts is consistent with the assessment methodology outlined in the draft 
CEQ guidance.  For instance, the CEQ recommends that the environmental document reflect 
the global context of the climate change issue, which the FEIS does, including the analysis of 
climate change in the cumulative section of the EIS for this reason.  Also, the CEQ draft 
guidance recommends setting reasonable spatial and temporal boundaries for the assessment, 
which the FEIS does, analyzing impacts within the cumulative time period identified in the 
FEIS and within the context of the State of California’s efforts to reduce future emissions.  
The CEQ draft guidance recommends discussing measures to reduce GHG emissions, 
including the consideration of reasonable alternatives.  The FEIS includes the analysis of 
multiple alternatives resulting in varying levels of GHG emissions.  The FEIS also includes 
numerous climate change related mitigation measures.  The CEQ draft guidance notes that the 
analysis should not try to link project emissions to specific climate changes or environmental 
impacts, “as such direct linkage is difficult to isolate and to understand.”  The FEIS 
acknowledges this fact and does not attempt to provide such links.           
 
3.1.12 Unavoidable Adverse Effects 

Cumulative transportation impacts to Alternative B, C, D, E, and F would continue to be 
significant after the implementation of mitigation measures included within the FEIS.  
Significant impacts would occur at two study intersections under Alternative B, one study 
intersection under Alternative C, one study intersection under Alternative D, one study 
intersection under Alternative E, and two study freeway/ramp segments under Alternative F. 
 
Alternative F would create an adverse environmental justice impact to minority/low income 
communities of neighboring Solano County through a significant and unavoidable increase in 
traffic at two freeway/ramp segments within Solano County.   
 
Cumulative impacts to biological resources at the Lakeville Site (Alternative F) would 
continue to be significant after the implementation of mitigation measures in the FEIS. 
 
Visual impacts under Alternatives B, C, D, E, and F would continue to be significant after the 
implementation of mitigation measures provided in the FEIS.   
 
3.2 RESPONSES TO COMMENTS ON THE FINAL EIS 

Several public comments on the FEIS were received during the 30-day waiting period 
following release of the FEIS.  Responses to the comments provide additional analysis or 
indicate specifically where the relevant information requested can be found in the FEIS.  The 
comments and responses are contained in Attachment 5 to this ROD.   
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4.0 PREFERRED ALTERNATIVE 

For the reasons discussed in FEIS Section 2.11, the NIGC chose originally Alternative A, 
with wastewater disposal Option 3 as the agency’s Preferred Alternative.  However, after 
considering input received during the FEIS waiting period by the United States 
Environmental Protection Agency (USEPA) and Sonoma County and after consultation with 
the Tribe, the NIGC has decided to choose as its Preferred Alternative a variant that is in 
between Alternatives A and H (a reduced intensity alternative) in the size and components of 
the proposed facilities (Variant H-sub1).  For the reasons discussed in FEIS Section 2.11, the 
NIGC selects on-site wastewater treatment and seasonal storage/sprayfield disposal (see ROD 
Attachment 3 for more detail) for its Variant H-sub1 Preferred Alternative.  Variant H-sub1 
meets the purpose and need better than Alternative H while providing a lesser impact on the 
environment than Alternative A.  Also, as with Alternative A (see FEIS Section 2.11), 
mitigation measures for Variant H-sub1 would ensure that post-mitigation impacts are similar 
to Alternative H.  Thus, Variant H-sub1 is judged by the NIGC to best meet the purpose and 
need while minimizing impacts on the human environment and now constitutes the NIGC’s 
Preferred Alternative.  
 
The Preferred Alternative is expected to provide a stable source of net income for the Tribe 
that will allow it to begin to address the substantial and serious needs of its members and 
pursue its goal, of economic development, self-sufficiency, self-determination and strong 
Tribal government without resulting in substantial significant negative impacts on the 
surrounding environment and community.  Because of these substantial benefits to the Tribe 
and its members, NIGC finds that gaming on the Wilfred Site, and in particular Variant H-
sub1, is in the best interests of the Tribe. 
 
5.0 ENVIRONMENTALLY PREFERRED ALTERNATIVES 

Either the No-Action Alternative or Alternative H would result in the fewest effects to the 
biological and physical environment.  Alternative H would involve a smaller facility and 
environmental footprint than any of the other casino alternatives and is located on the Wilfred 
Site, which is less environmentally sensitive than the Stony Point and Lakeville Sites.  
Because NIGC cannot predict with certainty the exact type of development that would occur 
under the No-Action Alternative, it is difficult to assess whether it would result in similar, 
lesser, or greater impacts to the biological and physical environment than the Alternative H.  
However, immediately to the east of the proposed facility, there currently exists a major retail 
center with a Home Depot and a Walmart.  However, assuming development at a level 
consistent with the Northwest Specific Plan (See FEIS Section 2.8.1), the environmental 
impacts of the No Action Alternative would be similar to Alternative H. 
 
The No-Action Alternative would not meet the purpose and need of the Proposed Action.  
Specifically, it would not provide any source of net income to allow the Tribe to achieve self-
sufficiency, self-determination, or strong Tribal government.  Thus, it was not chosen as the 
preferred alternative.   
 
Alternative H would likely result in lesser economic benefits for present and future Tribal 
members than the other casino alternatives, including Alternative A.  However, Alternative H 
would help meet the purpose and need better than the No-Action Alternative.  As noted above 
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in Section 4.0, Variant H-sub1 would have similar environmental impacts as Alternative H 
after mitigation, with a reduced impact to wetland features, as well as better meeting the 
purpose and need.   Variant H-sub1 was therefore chosen as the Preferred Alternative. 
 
6.0 MITIGATION MEASURES 

All practicable means to avoid or minimize environmental harm from the Preferred 
Alternative (Variant H-sub1 with wastewater disposal Option 3) have been identified and 
adopted.  The following mitigation measures and related enforcement and monitoring 
programs have been adopted as a part of this decision.  Where applicable, mitigation measures 
will be monitored and enforced pursuant to federal law, tribal ordinances, and agreements 
between the Tribe and appropriate governmental authorities as well as this decision.  By 
implementing these mitigation measures, it is reasonably expected that the Preferred 
Alternative would not result in any significant adverse impacts to the surrounding community 
or the environment.  Specific best management practices and mitigation measures adopted 
pursuant to this decision are set forth below: 
 
6.1 GEOLOGY AND SOILS 

A. The following mitigation measures shall be implemented to result in a less than 
significant impact to the development from expansive soils: 

 
a. For structures with a light to moderate bearing load (one to three stories), a 

shallow, spread footing foundation system would be sufficient to provide support 
under expansive soil conditions (see FEIS Appendix K for more details and 
optional systems).  However, a shallow foundation system shall be designed to 
reduce the potential for seasonal moisture variation under the buildings by 
providing continuous perimeter strip footings that extend below the depth of 
seasonal moisture variation (typically 18 inches or deeper).   
 

b. For structures with a high bearing load, either a post-tensioned concrete slab, or 
heavily reinforced structural mat slab (shallow foundation systems), or a deep 
foundation system such as a drilled piers would be necessary to provide support  
under expansive soil conditions (see FEIS Appendix K for more detail).  Shallow 
system designs applied to high bearing load structures will also be designed to 
reduce the potential for seasonal moisture variation.   

 
c. To mitigate impacts to pavement caused by expansive soil, one or a combination 

of the following measures shall be required: 
i. Removal and replacement with non-expansive soils. 
ii. Lime treatment of soils. 
iii. Design of pavement sections to withstand potential swelling pressures.   

 

B. All structures shall be designed in compliance with the California Building Code 
(CBC) Building Code (Article VI Chapter 6.04) current at the start of construction 
such that risks to the health or safety of workers or members of the public from 
earthquake hazards are reduced to a less-than-significant level.   
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6.2 WATER RESOURCES 

Surface Water 

Construction Impacts 

A. During construction, surface water quality shall be protected by using BMPs as 
listed in the Erosion Control recommendations found in FEIS Appendix C.  These 
BMPs would be included in the Stormwater Pollution Prevention Plan (SWPPP) to 
be filed with the USEPA). 

 
B. A stormwater sampling and monitoring program shall be developed and 

implemented to assess the quality of surface water entering and leaving 
development sites.  At a minimum, sampling sites shall include: a location 
upstream at an elevation above all proposed development; and a location 
downstream of all development, yet at an interception point prior to surface waters 
entering the Laguna de Santa Rosa.  Analyses shall include total suspended solids 
(TSS), oils and grease. 

 
Operational Impacts 

C. Application of fertilizer shall be limited to the minimum amount necessary and 
shall be adjusted for the nutrient levels in the water used for irrigation.  Fertilizer 
shall not be applied immediately prior to anticipated rain.  

 
D. The garbage bin area shall be covered.  Any runoff or drainage from the garbage 

bin area shall be directed to the sewer system and treated by the WWTP. 
 
E. Landscape irrigation shall be adjusted based on weather conditions and shall be 

reduced or eliminated during the wet portion of the year in order to prevent 
excessive runoff. 

 
Wastewater 

 
F. In order to maintain the water balance described in Section 4.3.1 of the FEIS, a 

minimum of 50 gallon per minute (gpm) of treated wastewater shall be designated 
for use by the casino and hotel.   

 
G. The WWTP shall be staffed with operators who are qualified to operate the plant 

safely, effectively, and in compliance with all permit requirements and regulations.  
The operators shall have qualifications similar to those required by the State Water 
Resources Control Board Operator Certification Program for municipal 
wastewater treatment plants.  This program specifies that for tertiary level 
wastewater treatment plants with design capacities of 1.0 million gallons per day 
(MGD) or less, the chief plant operator must be a Grade III operator.  Supervisors 
and Shift Supervisors must be Grade II operators.  An Operations and Maintenance 
Program must be followed by the plant operators.  Emergency preparedness shall 
include all appropriate measures, including a high level of redundancy in the major 
systems. 
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Regional Groundwater 

 
H. Existing on-site wells shall be abandoned and sealed.  On the Wilfred Site, two 

wells shall be abandoned and capped.   
 
I. In order to offset the groundwater used by implementation of the project, the Tribe 

shall implement one or more of the following measures: 
 
a. The Tribe shall work with the City of Rohnert Park and Sonoma County Water 

Agency (SCWA) to allocate and deliver more surface water, aiding in the 
City’s compliance with the City’s settlement with the South County Resource 
Preservation Committee.   

 
b. The Tribe may work with and compensate the City and/or SCWA to 

implement a water conservation program and/or a conjunctive water use 
program.  The program shall (1) assess existing and potential sources of 
reclaimed wastewater within SCWA’s service area, and determine potential 
points of use for the reclaimed wastewater, and/or (2) supplement the City’s 
and/or SCWA’s existing water conservation programs to identify and 
implement additional conservation measures within City and/or SCWA service 
areas.  The program(s) shall incorporate reclaimed water use and/or 
conservation to an extent that would completely offset groundwater pumping 
associated with the selected project Alternative. 

 
c. The Tribe shall participate in the creation of or create an off-site artificial 

recharge project, such as purchasing a groundwater well in the sub-basin and 
retiring the well from service in order to offset a portion of the groundwater 
used by implementation of the project (in lieu recharge). 

 
J. The Tribe shall cooperate with the conduct of the ongoing Joint USGS/SCWA 

Study of the Santa Rosa Plain Groundwater Sub-basin by providing its 
Groundwater Study and any aquifer testing and monitoring data compiled during 
the EIS mitigation phase.  In addition, the Tribe shall join other stakeholders in 
participating in the Cooperative Agreement to Provide Funding and Support 
Information for Santa Rosa Plain Groundwater Study for Years 4 and 5 of the 
study and future supplemental studies, subject to the agreement of the other 
stakeholders in the Tribe’s participation.  If added to the agreement, the Tribe shall 
provide funding of an equitable share that is proportionate with other participating 
non-tribal stakeholders, and that considers its fraction of the municipal 
groundwater demand in the Santa Rosa Plain Groundwater Basin (currently about 
1.8%).  In addition, the Tribe shall participate in the identification and 
implementation of reasonable measures or action plans developed through the 
study, in the same manner as participating non-tribal stakeholders, and in 
proportion to its contribution to any basin decline identified by the study. 
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K. As part of the Tribe’s MOU with the City of Rohnert Park, the Tribe will 
contribute to help establish or support ongoing water conservation measures city-
wide in Rohnert Park. 

 
L. Water conservation measures including use of reclaimed water for landscape 

watering, cooling tower makeup water, and toilets shall be implemented.  In 
addition, the following water conservation measures shall be adopted (resulting in 
a water savings of approximately 12,800 gallons per day for the full size 
casino/hotel alternatives): 

 
a. Check steam traps and ensuring return of steam condensate to boiler for reuse. 

 
b. Limit boiler blowdown and adjusting for optimal water usage. 

 
c. Use low flow faucets and/or aerators in casino and hotel. 

 
d. Use low flow showerheads in hotel. 

 
e. Encourage voluntary towel re-use by hotel guests. 

 
f. Use pressure washers and water brooms instead of hoses for cleaning. 

 
g. Use garbage disposal on-demand in restaurant. 

 
h. Incorporate a re-circulating cooling loop for water cooled refrigeration and ice 

machines in restaurants. 
 

i. Serve water to customers only upon request at restaurants. 
 

j. Use air-cooled units in central plant. 
 

k. Use low volume spray rinse valve for pre-cleaning dishes. 
 

l. Use low volume dishwasher. 
 

m. Operate dishwashers with full loads only. 
 

n. Use high pressure/low flow spray rinsers with automatic shut off for pot 
washing. 

 
o. Reuse dishwasher wastewater for low-grade purposes such as pre-washing and 

garbage disposals. 
 

p. Use self-contained (connectionless) vegetable steamers. 
 

q. Reduce flow to minimum necessary in scrapper troughs, wash down, and 
frozen food thawing. 
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r. Use air-cooled ice machines. 
  

Localized Groundwater 
 
M. The Tribe shall implement a groundwater monitoring program preceded by a pump 

test (see FEIS Appendix G for a detailed description of the recommended pump 
test and monitoring program) as soon as feasible after project approval and 
preferably at least one year before opening of the project facilities to the public (to 
allow for baseline monitoring).  The pump test shall include at least one shallow 
monitoring well located in close proximity to the Laguna de Santa Rosa in order to 
verify that pumping associated with the Preferred Alternative will not affect the 
Laguna de Santa Rosa. 

 
N. The Tribe shall implement a program to compensate neighboring well owners for 

impacts to well operation based on interference drawdown caused by project 
pumping.  The actual amount of interference drawdown associated with the project 
shall be estimated from the proposed pumping test and groundwater level 
monitoring program (see above and FEIS Appendix G).  At least one year of 
baseline data and one year of data after project pumping begins should be collected 
prior to implementation of the following well impact compensation program: 

 
a. Well Usability (Impacts 1 and 2) – The tribe shall reimburse the owners of 

wells that become unusable within three years of the onset of project 
pumping for a portion of the prevailing, customary cost for well 
replacement, rehabilitation or deepening.  The mitigation method for which 
reimbursement is made shall be the lowest-cost customary and reasonable 
method to restore the lost well capacity.  The percentage of the cost 
reimbursed by the tribe shall depend upon the degree to which the impact is 
caused by project pumping vs. pumping by other wells.  Reimbursement 
shall be for replacement in-kind; that is, for a well of similar construction, 
but deepened so as to restore the lost well capacity.  A depreciation 
allowance shall be subtracted from the reimbursement amount for wells or 
pumps that have condition issues.  In order to be eligible, the well owner 
must provide the Tribe with documentation of the well location and 
construction (diameter, depth, screened interval, pump type, etc.), and that 
the well was constructed and usable before project pumping was initiated. 

 
b. Diminished groundwater level near or below pump intake (Impact 3) – The 

Tribe shall reimburse the owners of wells with pumps that require lowering 
within three years of the onset of project pumping for a portion of the 
prevailing, customary cost for this service.  The percentage of the cost 
reimbursed by the Tribe shall take into consideration the degree to which 
the impact is caused by project pumping vs. pumping by other wells, and 
the degree to which a well’s capacity may have been reduced in the 
absence of project pumping due to shallow placement of the pump intake.  
Replacement discharge piping shall not be reimbursed, and replacement of 
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pumps shall not be reimbursed unless the pump was damaged due to 
project-related interference drawdown.  In order to be eligible, the well 
owner must provide the Tribe with documentation of the well location and 
construction, including pump intake depth, and that the well was 
constructed and usable before project pumping was initiated.  The Tribe 
must be made aware of the cost reimbursement claim prior to lowering of 
the pump intake, so that the need for possible well deepening, replacement 
or rehabilitation can be assessed.  At the Tribe’s discretion, compensation 
may be paid toward well deepening, replacement, or rehabilitation in lieu 
of toward lowering the pump intake. 

 
c. Increased Electrical and Maintenance Cost (Impact 4) – The Tribe shall 

reimburse well owners pumping more than 100 acre-feet/year for their 
additional annual electrical costs at the prevailing electrical rate based on 
the following formula: 

 
KWhr/year = (gallons Pumped/year) x (feet of interference drawdown)  

1,621,629   
 

In order to qualify for reimbursement, the well owner must provide proof 
of the actual annual volume of water pumped and/or the electrical usage 
associated with the pumping.  As an alternative to annual payments, a one-
time lump sum payment of a mutually agreeable amount could be made.   
 

d. No reimbursement would be made available for wells installed after 
operation of the project wells commences.   

e. For any of the above impacts, the Tribe may choose at its discretion to 
provide the well owner with a connection to a local public or private water 
supply system in lieu of the above mitigation measures, at reduced cost in 
proportion to the extent the impact was caused by project pumping. 

 
f. The known owners of identified wells within two miles of the project 

pumping well(s) shall be notified of the well impact compensation program 
outlined above before project pumping begins.   

 
g. We recommend that the Tribe contract with a third party, such as Sonoma 

County, to oversee this well impact compensation program. 
 

O. The proposed storm water detention basin shall retain a portion of the storm water 
runoff, where it will percolate into the ground, if possible without compromising 
primary stormwater flow control objectives.     

 
6.3  AIR QUALITY 

Construction Impacts 

A. The generation of construction-related PM10 and PM2.5 emissions would cause a 
less-than-significant impact.  However, Basic Control Measures and Enhanced 
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Control Measures from Table 2 of the Bay Area Air Quality Management District 
(BAAQMD) CEQA Guidelines - Assessing the Air Quality Impacts of Projects 
and Plans are recommended as mitigation during construction.   

a. The Tribe shall designate an on-site Air Quality Construction Mitigation 
Manager (AQCMM) who shall be responsible for directing compliance with 
mitigation measures for the construction project. 

b. Basic Control Measures shall include the following: 

i. Water all active construction areas at least twice daily. 

ii. Cover all truckloads hauling soil, sand, and other loose materials or 
require all truckloads to maintain at least two feet of freeboard. 

iii. Pave, apply water three times daily, or apply (non-toxic) soil stabilizers 
to all unpaved access roads, parking areas and staging areas at 
construction sites. 

iv. Sweep daily (with water sweepers) all paved access roads, parking 
areas and staging areas at construction sites. 

v. Sweep streets daily (with water sweepers) if visible soil material is 
carried onto adjacent public streets. 

c. Enhanced Control Measures shall include the following: 

i. Hydroseed or apply (non-toxic) soil stabilizers to inactive construction 
areas (previously graded areas inactive for ten days or more). 

ii. Enclose, cover, water twice daily or apply (non-toxic) soil binders to 
exposed stockpiles (dirt, sand, etc.) 

iii. Limit traffic speeds on unpaved roads to 15 mph. 

iv. Install sandbags or other erosion control measures to prevent silt runoff 
to public roadways. 

v. Replant vegetation in disturbed areas as quickly as possible. 

vi. Use of construction entrances to reduce soil/dust transport off-site. 

vii. Time-staged construction shall be used to avoid dust/open soils. 

 
B. The generation of ROG, NOX, PM10, and diesel particulate matter emissions from 

construction equipment would cause a less-than-significant impact.  However, 
implementation of the following basic measures are recommended during 
construction in order to further reduce the effects from construction activities: 

a. To the extent that equipment and technology is available and cost effective, the 
contractor shall use catalyst and filtration technologies 

b. All diesel-fueled engines used in construction shall use ultra-low sulfur diesel 
fuel containing no more than 15-ppm sulfur, or a suitable alternative fuel. 

c. All construction diesel engines, which have a rating of 50 hp or more, shall 
meet the Tier II California Emission Standards for off-road compression-
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ignition engines, unless certified by the AQCMM that such an engine is not 
available for a particular use.  In the event that a Tier II engine is not available, 
Tier I compliant or 1996 (or newer) engines will be used preferentially.  Older 
engines will only be used if the AQCMM certifies that compliance is not 
feasible. 

d. All diesel fueled engines used in construction shall have clearly visible tags or 
other suitable means of identification showing that engine meets the above 
requirements 

e. Idle time shall be minimized to five minutes when the equipment is not in use, 
unless safety requirements or manufacturers specifications indicate that more 
time is required. 

f. Heavy duty diesel equipment shall be maintained in optimum running 
condition. 

   
Operational Impacts 

C. In coordination with the regional transportation agency, such as the Sonoma 
County Transit, the Golden Gate Transit, and the potential Sonoma Marin Area 
Rail Transit (SMART) rail, the Tribe shall provide the following to support 
regularly-scheduled community transit or shuttle service to and from the nearest 
mutually-acceptable major transit node: 

a. Transit shelter benches, 

b. Street lighting, 

c. Route signs and display, and  

d. Bus turnouts. 

D. The Tribe shall implement feasible travel demand management (TDM) measures 
for a project of this type.  These measures shall include, but are not limited to:  

a. Designation of an on-site TDM coordinator. 

b. Provisions to encourage bicycle commuting.  Bicycle lanes and parking areas 
will be provided wherever appropriate and feasible.  

c. Provision of transit use incentives, provision of information, printed schedules 
and commuter promotions. 

d. Carpool incentives, such as monetary or other rewards will be made available 
to employees. 

e. Installation of secure bicycle parking facilities at commercial areas. 

E. Buses and other commercial diesel-fueled vehicles shall comply with the 
California Air Resource Board’s (CARB) Airborne Toxic Control Measure to 
Limit Diesel-Fueled Commercial Motor Vehicle Idling (California Code of 
Regulations, Title 13, Division 3, Article 1, Chapter 10, Section 2485), which 
requires that the driver of any diesel bus shall not idle for more than five minutes 
at any location, except in the case of passenger boarding where a ten minute limit 
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is imposed, or when passengers are onboard.  Furthermore, the Tribe shall provide 
a “Drivers Lounge” for bus and truck drivers to discourage idling.  

F. Where feasible, the Tribe shall use alternative fuels for casino vehicles.  

G. The Tribe shall encourage and facilitate the use of ‘carpools’ for construction 
workers and facility employees; tour buses for casino patrons to reduce vehicular 
use and air pollution. 

H. The Tribe shall maintain all vehicles to manufacturer’s specifications.  

I. The Tribe shall ensure that buildings are oriented to take advantage of solar 
heating and natural cooling, and use passive solar designs. 

J. The Tribe shall ensure use of solar, low-emission, central, or tankless water heaters 
and install wall insulation that shall exceed Title 24 requirements. 

K. If mechanical ventilation is included in the parking structure design, the exhaust 
shall be vented in a direction away from inhabited areas.  Directing the exhaust 
away from inhabited areas would reduce the impacts of parking structure-
generated CO to a less-than-significant level. 

L. The Tribe shall ensure that all shift changes occur during non-peak hours. 

M. A minimum of 20 percent of landscape maintenance equipment used by the Tribe 
shall be electric and outlets shall be provided on the exterior of all buildings for 
this use.     

N. A final Conformity Determination has been issued (see FEIS Appendix W) based 
upon evidence of conformance with the State Implementation Plan (SIP) for NOX 
and CO through the purchase of 149 tons of NOX Emission Reduction Credits 
(ERCs).  The ERCs will be purchased in the BAAQMD pursuant to an enforceable 
contract to purchase the ERCs before the start of construction (see FEIS Appendix 
W, Addendum 1). 

O. Regional air quality impacts would be reduced, but not to a level that is less than 
significant for ROG, NOx, or PM10 with the addition of Mitigation Measures 6.3A-
M.  However, with the implementation of Mitigation Measures 6.3N, NOx impacts 
are less than significant.  With the implementation of Mitigation Measures 6.3P, 
ROG and PM10 impacts would be less than significant,  assuming Mitigation 
Measure P is cost and technologically feasible and appropriate mitigation 
programs are available within the air basin (see Table 1).  If Mitigation Measure P 
is not implemented; then a significant and unavoidable impact to air quality would 
remain.   

P. One or more of the following measures will be implemented to reduce ROG and 
PM10 emissions to less than 15 tons per year and PM2.5 to less than 100 tons per 
year.  

 
a. Pave or resurface unpaved roadway(s) or roadway(s) in a deteriorated state 

within the San Francisco Bay Area Air Basin, which have a minimum daily 
vehicle count of 100 vehicles. 
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b. Contribute to a program to retrofit residential fireplaces that do not meet 
USEPA certification standards within the San Francisco Bay Area Air Basin. 

c. Purchase low emission buses to replace older municipal or school buses used 
within the San Francisco Bay Area Air Basin.   

d. Purchase hybrid vehicles to replace existing governmental fleet vehicles within 
the San Francisco Bay Area Air Basin.  

e. Purchase and install on-site or within the San Francisco Bay Area Air Basin; a 
photovoltaic array, wind powered energy, and/or other form(s) of renewable 
energy.    

f. Contribute a fair share percentage to the synchronization of traffic signals 
within the San Francisco Bay Area Air Basin.   

g. Purchase Emission Reduction Credits if available from sources within the San 
Francisco Bay Area Air Basin. 

 
TABLE 1 

MITIGATED OPERATION EMISSIONS – VARIANT H-SUB 1  

Sources 
ROG NOx PM10 PM2.5

1 
tpy tpy tpy tpy 

Mitigated Emissions (all mitigation except 5.2.3 P)  72.38  123.07 139.61  138.49  

  Reduction from Mitigation Measure 5.2.3 P 57.38 123.07 124.61 38.49 

  Final Mitigated Emissions 15 0 15 100 

Significant Effect? No No No No 
 
Note: tpy = tons per year.  N/A = Not Applicable 
1 CARB speciation profile shows that 99.2% of PM10 is PM2.5 for gasoline powered engine emissions and 
92.0% for diesel powered engine emissions.  99.2% is assumed here for a conservative analysis.  See 
Attachment 7 to this ROD for a technical memorandum demonstrating the conservative nature of this 
assumption. 
Source: URBEMIS, 2007. 

 
Odor Impacts 

Q. The WWTP shall be constructed with comprehensive odor control facilities, 
including the injection of odor control oxidants at the sewage lift station and 
construction of a covered headworks with odor scrubber at the WWTP.   

   
R. Spray drift from the WWTP or spray disposal field shall be monitored daily during 

operation by qualified personnel. Spray drift from these two sources shall not be 
allowed to migrate out of the plant’s property boundaries.  In the event that spray 
drift emanating from sprayfield does migrate outside of the property boundaries, 
operational measures shall be taken to eliminate offsite drift of spray. 

 
S. Spray field irrigation will cease when winds exceed 30 mph. 

 

Toxic Air Contaminants 
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T. Proposed commercial land uses (e.g., loading docks) that have the potential to emit 
toxic air emissions shall be located as far away as feasibly possible from existing 
and proposed sensitive receptors in accordance with CARB’s Air Quality and 
Land Use Handbook.  In addition, loading docks will provide refrigeration trucks 
with electrical outlets.  Truck using the loading docks shall not idle for more than 
five minutes.   

 
U. Air intakes associated with the heating and cooling system for buildings shall not 

be located next to potential TAC-emitting locations (e.g., loading docks) in 
accordance with CARB’s Air Quality and Land Use Handbook. 

 

Indoor Air Quality 

V. The Tribe shall ensure that ventilation of outdoor air is consistent with American 
Society of Heating, Refrigerating, and Air-conditioning Engineers (ASHRAE) 
Standard 62-19992 under all operating conditions. 

 
W. To limit public exposure to environmental tobacco smoke, the Tribe shall provide 

non-smoking areas, or “smoke-free zones” in the casino gaming area. 
 

X. The Tribe shall provide non-smoking rooms in the hotel. 
 
Y. The Tribe shall ensure that comfort levels are acceptable to most occupants, and be 

consistent with ASHRAE Standard 55-19923, under all operating conditions. 
 

Z. Signage shall be prominently displayed alerting patrons and employees of areas 
that permit smoking, noting that environmental tobacco smoke has been found to 
be deleterious to health, and noting the availability of a brochure(s) describing the 
health effects of exposure environmental tobacco smoke. 

 
AA. A brochure(s) describing the health effects of exposure to environmental tobacco 

smoke shall be made available to casino patrons in common areas that permit 
smoking. 

 
BB. Prospective employees shall be informed, prior to their hire, that indoor smoking is 

permitted in portions of the buildings where they may be employed. 
 
CC. Prospective employees shall be given a brochure(s) describing the health effects of 

exposure to environmental tobacco smoke. 
 

                                                 
2  ASHRAE Standard 62-1999, Ventilation for Acceptable Indoor Air Quality, is the generally accepted 

standard for commercial buildings in the United States. 
3  ASHRAE Standard 55-1992, Thermal Environmental Conditions for Human Occupancy, identifies 

many factors that influence thermal comfort and the perception of thermal conditions. Among them are 
temperature, radiation, humidity, air movement, vertical, and horizontal temperature differences, 
temperature drift, personal activity, and clothing. 



 

37 
 

DD. The Tribe shall ensure that significant expected sources of pollutant emissions are 
isolated from occupants using physical barriers, exhausts, and pressure controls. 

 
EE. The Tribe shall ensure that outdoor air entering the building is protected from 

contamination from local outdoor sources and from building exhausts and 
sanitation vents. 

 
FF. The Tribe shall ensure that provisions are made for easy access to heating, 

ventilation, and air conditioning (HVAC) equipment requiring periodic 
maintenance. 

 
GG. The Tribe shall ensure that occupant exposure to construction contaminants is 

minimized using protocols for material selection, preventive installation 
procedures, and special ventilation and pressure control isolation techniques. 

 
HH. The Tribe shall ensure the use of low-emitting building products pursuant to 

Integrated Waste Management Board’s Section 01350 where feasible. 
 

Climate Change 

As noted in Table 2, a less than significant cumulative impact to global climate change would   
result after the implementation of Air Quality Mitigation Measures E.   In addition, the 
implementation of the following mitigation measures is recommended, subject to the 
discretion of the Tribe, to further reduce project climate change impacts.   
 

 
TABLE 2 

Preferred Alternative Compliance with State emissions reduction strategies 

Exec Order S-3-05 / AB 32 Strategy Project Design / Mitigation 
Measure Compliance 

Diesel Anti-Idling: In July 2004, the CARB adopted a measure to limit diesel-fueled 
commercial motor vehicle idling. 

Project would be in compliance after 
implementation of Air Quality Mitigation 

Measure E. 

Achieve 50 percent statewide Recycling Goal: Achieving the State's 50 percent waste 
diversion mandate as established by the Integrated Waste Management Act of 1989, 
(AB 939, Sher, Chapter 1095, Statutes of 1989), will reduce climate change emissions 
associated with energy intensive material extraction and production as well as methane 
emission from landfills.  A diversion rate of 48 percent has been achieved on a statewide 
basis.  Therefore, a 2 percent additional reduction is needed. 

Project would be in compliance as 
discussed in FEIS Section 4.12. 

Water Use Efficiency: Approximately 19 percent of all electricity, 30 percent of all natural 
gas, and 88 million gallons of diesel are used to convey, treat, distribute and use water 
and wastewater.  Increasing the efficiency of water transport and reducing water use 
would reduce greenhouse gas emissions 

Project would be in compliance as 
discussed in FEIS Section 4.12. 

  
SOURCE: State of California, Environmental Protection Agency, and Climate Action Team, 2006 

 

II. The Tribe shall ensure the use of low-emitting building products pursuant to 
Integrated Waste Management Board’s Section 01350 where feasible. 

 
JJ. The Tribe shall plant trees and vegetation on-site or fund such plantings off-site.  

The addition of photosynthesizing plants would reduce atmospheric CO2, because 
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plants use CO2 for elemental carbon and energy production.  Trees planted near 
buildings would result in additional benefits by providing shade to the building; 
thus reducing heat absorption, reducing air conditioning needs and saving energy.  

  
KK. The Tribe shall ensure use of solar, low-emission, central, or tankless water heaters 

and install wall insulation that shall exceed Title 24 requirements. 
 

LL. The Tribe Shall use energy efficient appliances in the hotel and casino. 
 

MM. Environmentally preferable materials shall be used to the extent practical for 
construction of facilities. 

 
NN. The Tribe shall install a photovoltaic cell array(s) on the roof of the proposed 

parking garage and/or the roof(s) of other on-site structures, if feasible.  The 
installation of photovoltaic (PV) on-site would reduce dependence on Pacific Gas 
and Electric (PG&E) electricity.  PV cells convert energy from the sun into 
electrical energy with no emission of green house gases (GHGs); thus, the indirect 
GHG emissions would be reduced.   

 
OO. The Tribe shall enroll in the ClimateSmart program that is offered to PG&E 

customs to reduce their indirect GHG emissions form electrical generation to zero.  
PG&E provides electricity uses with the opportunity to become “carbon neutral” 
under the ClimateSmart program.   

 
PP. The Tribe shall purchase CO2e offsets to reduce or eliminate GHG impacts, where 

feasible.     
 

QQ. The Tribe shall increase the recycling goal noted in Mitigation Measure 5.2.8d 
from 25 to 50 percent. 

  
6.4 BIOLOGICAL RESOURCES 

 
A. For impacts to wetlands or other waters of the U.S., authorization from the 

USACE is required.  Replacement of directly affected wetlands will be at a ratio 
approved by the USACE.  Clean Water Act Section 401 water quality certification 
will also be required from the USEPA.   

 
B. Wetland mitigation shall be accomplished through creation/restoration of seasonal 

wetlands onsite and/or within an open space preserve.  This creation/restoration 
will provide an increase in the inventory of seasonal wetlands for the area.  The 
proposed 1.5:1 ratio of seasonal wetland restoration/creation to impacted acreage 
is expected to be sufficient to satisfy the ratio of replacement to impacted acreage 
required by regulatory agencies based on wetland functions and values present on 
the Wilfred Site.  A detailed mitigation plan shall be designed that includes 
monitoring and reporting requirements, responsibilities, performance success 
criteria, reporting procedures and contingency requirements. 
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C. A plan shall be developed and implemented to conserve ecological resources in the 

southern portion of the Wilfred Site.  The plan shall address management activities 
to ensure maintenance of breeding, refugial, and dispersal habitats for California 
tiger salamander (CTS); and should provide a grazing regimen that will conserve 
populations of Sonoma sunshine and Burke’s goldfields.  The current mitigation 
ratios for listed plants species on the Santa Rosa Plain as required in the 
Programmatic Biological Opinion are based on the presence of suitable versus 
occupied habitat, and the potential for presence of Burke's goldfields and Sonoma 
sunshine; or Sebastopol meadowfoam.  The site is considered to be occupied if 
surveys conducted using the USFWS protocol determined presence of the plants, 
or if the site had listed plants in the past.  Protocol botanical inventories for federal 
listed plants on the Santa Rosa Plain consist of a minimum of three site visits per 
year and a minimum of two years of negative survey data within three years of 
project proposal submission to substantiate a negative finding.  Under the 
Programmatic Biological Opinion, seasonal wetlands such as those present on the 
Wilfred Site and that are within the range of the three listed plants species are 
considered suitable habitat for the listed plants even if intensive surveys fail to 
locate their presence.  This provision is necessary because seed banks are often 
persistent; some plant species may not produce seedlings for many years until 
conditions are appropriate.   
 
The mitigation requirements for the Preferred Alternative are shown in Table 3 

 
 

TABLE 3 
Preferred Alternative Mitigation Requirement for Impacts to Listed Plant Species of the Santa Rosa Plain 
 Acres 
Seasonal Wetland Impacts 0.55 
Mitigation – Occupied/Established Habitat 0.55 
Mitigation – Established Habitat 0.275 
Total Mitigation Requirement 0.775 
Source: AES, 2009 
 

D.        Development impacts on CTS aestivation habitat on the Wilfred Site have been 
evaluated in a USFWS Biological Opinion, issued on February 3, 2009.  This 
approved BO requires mitigation for CTS aestivation habitat at a ratio of 1:1 
within 1.3 miles of a known breeding site and 3:1 for projects that are within 500 
feet of an adult occurrence. 
 
With impacts to 81.13 acres of CTS habitat, Variant H-sub1 would require the 
purchase of 88.84 acres in a mitigation bank or of farmland purchase and 
placement under a conservation easement.  Impacts to CTS aestivation habitat 
shall be mitigated off-site and shall consist of purchase of CTS credits from an 
approved mitigation bank or purchase of farmland providing suitable habitat for 
CTS (where CTS are known to occur) and placement of the land under 
conservation easement. 
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 At least a 50-foot buffer shall be maintained between wetlands and sprayfields.  
Mitigation plans shall also include relocation of CTS from development areas 
(including locations of created wetlands), the use of biological monitors on a daily 
basis during construction and or excavation activities, and fencing to exclude the 
CTS from entering the construction zone.  Prior to construction work beginning 
each morning, the biological monitor will check equipment for animals and CTS 
under construction equipment and stored pipes.  The biological monitor shall also 
check all steep-walled holes and trenches greater than one foot in depth for any 
CTS.  The biological monitor shall remove CTS as needed from equipment and 
construction-related features (i.e., trenches, holes, etc.).  Purchase of credits at an 
off-site mitigation bank may be implemented if determined to be appropriate by 
the USFWS during the Section 7 consultation process.  

 
E. A pre-construction survey for burrowing owls shall be conducted to ensure 

impacts to burrowing owls, if present in the construction area, do not occur during 
the nesting season.  The pre-construction survey shall be conducted within 30 days 
prior to initiation of construction activity.  If active burrows are found prior to the 
nesting season, passive relocation measures shall be provided for each burrow in 
the area of the Wilfred Site, as appropriate, that is rendered biologically unsuitable.  
Passive relocation measures shall include the creation of two natural or artificial 
burrows for each burrow rendered biologically unsuitable.  Daily monitoring shall 
be implemented until the owls have been relocated to the new burrows.  This 
measure will reduce potential impacts to burrowing owls.  Other mitigation 
measures may be implemented, in lieu of the proposed mitigation, including 
avoidance or passive relocation with one-way doors, as outlined in the “Staff 
Report on Burrowing Owl Mitigation” (CDFG, 1995). 

 
F. Pre-construction surveys for nesting birds shall be conducted within 30 days prior 

to initiation of construction activity.  If feasible, construction and tree removal 
(grubbing, vegetation removal) should be timed to take place during late summer 
months and through winter, ideally from September through February, to avoid 
impacting nesting birds and other sensitive wildlife species.  The approximate 
nesting season extends from February to September, with a peak nesting period 
between March through June.  If construction or grubbing activities are to take 
place between late February and late June, a pre-construction survey shall be 
performed by a qualified biologist to identify any active nests or other special-
status species, at least two weeks prior to the start of construction.  If bird nests are 
found, appropriate buffer zones shall be established around all active nests to 
protect nesting adults and their young from construction disturbance.  Through 
direct consultation with wildlife agency staff, the size of buffer zones shall be 
determined based on site conditions and species involved.  If impacts to nests are 
unavoidable, consultation shall continue with specific agency guidelines followed 
for relocation.  If construction is delayed for more than two weeks, a second 
survey shall be performed. 

 
G. All grading and clearing shall be conducted after April 15 and before October 15 

of any year, depending on rainfall and/or site conditions to minimize erosion.  
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Access roads and routes will be limited, as well as the construction staging area, to 
the minimum size required to achieve the goals of the project.  A speed limit of 15 
mph on dirt roads shall be maintained.  These practices will limit erosion and dust 
borne particles.   

 
H. During construction, vegetation shall only be cleared from the permitted 

construction footprint and necessary lay-down and assembly areas.  Areas cleared 
of vegetation, pavement, or other substrates shall be stabilized as quickly as 
possible and BMPs applied (erosion fencing, straw and other material applied to 
soils) to prevent erosion and runoff that could affect steelhead fish in the Laguna 
de Santa Rosa.  

 
I. Hazardous materials including fuels, oils, solvents, etc., shall be stored in sealed 

containers in a designated location at a minimum of 200 feet from aquatic 
environments.  All fueling and maintenance of equipment shall be conducted at a 
minimum of 200 feet from aquatic environments.   

 
J. All food items and food-related trash shall be sealed in containers prior to leaving 

the construction site at the end of the workday; these items shall be removed from 
the site once every three days.  This measure will limit attraction of wildlife and 
eliminate trash pollution in the Laguna de Santa Rosa.   

 
K.  Where appropriate, vegetation removed as a result of project activities shall be 

replaced with native species that are of value to local wildlife.  Native plants have 
a significant cultural value, are generally more valuable as wildlife food sources, 
and require less irrigation, fertilizers, and pesticides than exotic species. 

 
L. Turn off as many exterior and interior lights as possible during the peak bird 

migration hours of midnight to dawn to reduce potential building collisions with 
migration birds. 

 
M. Install downcast lights with top and side shields to reduce upward and sideways 

illumination.  This will reduce potential disorientation affects from non-directed 
shine to birds and wildlife species. 

 
N. The Tribe shall make feasible changes to the parking lot design, in consultation 

with the USACE, to reduce wetland fill. 
 

 
6.5 CULTURAL RESOURCES 

A. The Tribe will implement all mitigation measures concurred upon by the State 
Historic Preservation Officer (SHPO) during the Section 106 consultation process, 
including, but not limited to, the following: 

 
a. Site RPC- 5 shall be avoided by all ground disturbing activity. 
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B. To avoid potential impacts to previously unknown cultural resources, including 
subsurface resources, the Tribe shall include the following requirements in 
construction contract specifications for the project: 
 
a. In the event of any inadvertent discovery of archaeological resources 

during construction-related earth-moving activities, all such finds shall be 
subject to Section 106 of the National Historic Preservation Act (NHPA) as 
amended (36 CFR 800).  Once the land has been taken into trust for the 
Tribe, the inadvertent discovery of archaeological resources is also subject 
to the Native American Graves Protection and Repatriation Act 
(NAGPRA) (25 USC 3001 et seq.) and the Archaeological Resources 
Protection Act (ARPA) of 1979 (16 U.S.C. 470 aa-mm).  Specifically, 
procedures for post review discoveries without prior planning pursuant to 
36 CFR 800.13 shall be followed.  The following shall apply to the 
inadvertent discovery of both archaeological or paleontological resources: 
All work within 50 feet of the find shall be halted until a professional 
archaeologist, or paleontologist as appropriate, can assess the significance 
of the find.  If any find is determined to be significant by the archaeologist, 
or the paleontologist, then representatives of the Tribe and BIA shall meet 
with the archaeologist, or paleontologist, to determine the appropriate 
course of action. 

 
b. If human remains are discovered during ground-disturbing activities on 

Tribal lands, pursuant to Native American Grave Protection and 
Repatriation Act (NAGPRA), Section 10.4 Inadvertent Discoveries, the 
County coroner, the Tribal Official, and representatives from the BIA and 
NIGC shall be contacted immediately.  No further disturbance shall occur 
until the County coroner, the Tribal Official, and the BIA and NIGC 
representatives have made the necessary findings as to the origin and 
disposition.   

 
6.6 SOCIOECONOMIC CONDITIONS AND ENVIRONMENTAL JUSTICE 

 
A. The Tribe shall provide annual payments of at least $157,500 to Sonoma County 

to mitigate for fiscal impacts to Sonoma County.  The County and the Tribe are 
free to negotiate payments greater than this amount; however, a MOU must at least 
provide for annual payments of $157,500 in order to mitigate fiscal impacts to a 
less-than-significant level.   

 
B. Given that Variant H-sub1 has a gaming component that is smaller than FEIS 

Alternatives A-C, but still larger than most in California, the same crime 
mitigation payments cited in FEIS Table 5-5 (Table 4 below) and the City of 
Rohnert Park MOU would apply.  Thus, the Tribe shall provide annual payments 
of at least $500,000 to the City of Rohnert Park and $700,000 to Sonoma County 
and the additional neighboring cities (distributed per Table 4).   
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TABLE 4 

Crime Impact Mitigation 
 

Jurisdiction Minimum Mitigation (dollars) 

Cotati $12,808 
Petaluma $102,591 
Santa Rosa $286,923 
Sebastopol $14,596 
Unincorporated Sonoma County $283,082 

SOURCE:  Bay Area Economics, 2008.  Final Socio-economic Impact Study for the Proposed 
Graton Rancheria Hotel/Casino Project, February 8, 2008. 

 
 
C. The Tribe shall provide at least $250,000 per year to a problem gambling 

treatment and prevention program(s).  In order to maximize the effectiveness of 
MOU payments to treatment and prevention programs, the organization that 
receives the payments for problem gambling treatment must serve the Sonoma 
County region, and be accessible to County residents. 

 
D. The Tribe shall prominently display (including on any automatic teller machines 

(ATMs) located on-site) materials describing the risk and signs of problem and 
pathological gambling behaviors.  Materials shall also be prominently displayed 
(including on any ATMs located on-site) that provide available programs for those 
seeking treatment for problem and pathological gambling disorders, including, but 
not limited to a toll-free hotline telephone number. 

 
E. The Tribe shall train employees to recognize domestic violence and sexual assault 

situations, display domestic violence hotline numbers, and work with local 
agencies in domestic violence and sexual assault prevention.  

 
F. The Tribe shall conduct annual customer surveys in an attempt to determine the 

number of problem and pathological gamblers and make this information available 
to City of Rohnert Park, Sonoma County, state, or federal gaming regulators upon 
request. 

 
G. The Tribe shall undertake responsible gaming practices that at a minimum require 

that employees be educated to recognize signs of problem gamblers, that 
employees be trained to provide information to those seeking help, and that a 
system for voluntary exclusion be made available.  

 
H. ATMs shall be not be visible from gaming machines and gaming tables.   

 
 
6.7  RESOURCE USE PATTERNS 

Transportation/Circulation 
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Recommended intersection improvements identified in the FEIS traffic impact study (FEIS 
Appendix O) and the revised traffic impact study in ROD Attachment 4 are identified in 
Table 5.  Additional detail on the recommended intersection improvements is contained in 
Appendix O of the FEIS and Attachment 4.  Refer to FEIS Appendix O for traffic 
improvement recommendations that do not differ between Alternatives A and H (and hence 
would be the same for Variant H-sub1).  Where traffic improvement recommendations differ 
between Alternatives A and H in FEIS Appendix O, refer to Attachment 4 for the Variant H-
sub1 improvement recommendations.    
 
In order to reduce or eliminate Variant H-sub1’s traffic impact, the Tribe must pay either a 
proportionate share or the full cost of the implementation of the recommended traffic 
improvements.  A proportionate share is required when the level of service (LOS) at the study 
intersection is recorded as an unacceptable LOS without the addition of project trips.  In such 
cases, the Tribe shall be responsible for the incremental impact that the added project trips 
generate, calculated as a percentage of the costs involved for construction of the mitigation 
measure.  The proportionate share is derived from the percentage that the added project trips 
contribute to the new total trips at the study intersection.  The proportionate share calculation 
methodology recommended by the agency with jurisdiction shall be used for each individual 
improvement.  In most cases, a full share is required when the LOS at the study intersection is 
recorded as an acceptable LOS without the addition of project trips.  An exception to this 
general requirement is situations where the project’s contribution to operation of an 
intersection may be relatively small, but sufficient to cause an intersection that is on the verge 
of operating unacceptably to operate at an unacceptable LOS.  Note that the Tribe has 
independently agreed to “fund any and all mitigation improvements for Wilfred Avenue set 
forth in the FEIS which are within the County’s jurisdiction when the improvements are 
made, including, but not limited to, any required acquisitions for right of way, environmental 
studies, and road improvements.”   
 
The Tribe shall make funding for implementation of the recommended near term road 
improvements available prior to initiation of project construction.  Funding for long term 
improvements shall be made available prior to 2020.  Funds shall be placed in an escrow 
account for use by the governmental entity with jurisdiction over the road to be improved so 
that the entity may design (funding shall be for design standards consistent with those 
required for similar facilities in the region, unless a deviation is approved by the entity with 
jurisdiction), obtain approvals/permits for, and construct the recommended road improvement 
(note that the entity may request that the Tribe directly perform some of these tasks).  In some 
cases, the governmental entity may feel that an improvement slightly differing from that 
recommended may better facilitate traffic flow while still mitigating the alternative’s impact.  
In this case, the terms of the escrow account shall allow use of the funds provided by the 
Tribe to implement the improvement even though the improvement differs slightly from that 
recommended by the traffic impact study.   
 

A. Since Caltrans’ funding is limited, the Tribe shall pay for a proportionate share of 
the remaining costs (if any) to implement the Caltrans high-occupancy vehicle 
(HOV) projects along US-101 between Wilfred Avenue and Old Redwood 
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Highway, thereby assisting in a more expedited and timely construction schedule 
(near term).   

 
B. The Tribe shall contribute a proportionate share of the costs to widen Wilfred 

Avenue from Redwood Drive to Langner Avenue to three lanes in the near term 
and five lanes in the long term (2020).   
 

C. The Tribe shall support efforts to complete the US-101 HOV lane project so that it 
can become operational prior to the scheduled completion as estimated by Caltrans 
(near term).   

 
D. The Tribe shall contribute a proportionate share of the remaining costs (if any) of 

the construction of the Wilfred Avenue interchange project, including HOV lanes, 
ramp metering, and auxiliary lanes and support efforts related to the completion of 
the project in a timely fashion (near term).   

 
E. The ramp metering shall be adjusted to account for the additional project traffic at 

the Wilfred Avenue interchange in the long term (2020).     
 
F.         The Tribe shall contribute a proportionate share to the construction of an 

additional traffic lane in the southbound direction from Santa Rosa Avenue to 
Rohnert Park Expressway and from SR-116 to West Sierra Avenue (2020).  The 
Tribe shall contribute a proportionate share to the construction of auxiliary lanes 
between Rohnert Park Expressway and SR-116 (2020).     

G.       Should the above additional traffic lane mitigation on US-101 be infeasible or 
unavailable as mitigation in the near-term or long-term, the Tribe shall investigate 
other options to reduce traffic congestion on US-101, such as partial funding of the 
planned SMART commuter transit system and other regional transit programs.   

H.       A Traffic Management Plan (TMP) shall be prepared in accordance with standards 
set forth in the United State Department of Transportation (USDOT) Manual on 
Uniform Traffic Control Devices for Streets and Highways.  The traffic 
management plan shall be submitted to each affected local jurisdiction and/or 
agency. Also, prior to construction, the Tribe shall work with emergency service 
providers to avoid obstructing emergency response service.  Police, fire, 
ambulance, and other emergency response providers shall be notified in advance of 
the details of the construction schedule, location of construction activities, duration 
of the construction period, and any access restrictions that could impact emergency 
response services.  The TMP shall include details regarding emergency service 
coordination.  Copies of the TMP shall be provided to all affected emergency 
service providers.     
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TABLE 5 
PREFERRED ALTERNATIVE INTERSECTION MITIGATION  

FEIS 
Intersection 

# 
Intersection Improvements 

Near Term* 2020 

Share Share 

1 
Wilfred/Stony Point 
Signalize P P 

5 

Labath/Wilfred 
Signalize  P P 

Add WB left and change WB all shared to through-right P   

Add NB right and change NB all shared to left-through P P 

6 

Dowdell/Wilfred 
Signalize  P P 
Add WB left and change WB all shared to through right P   
Add EB left and change EB all shared to through-right P   

7 

Wilfred/Redwood 
Change WB left-through to through F P 
Change phasing east-west to  protected  from split F P 
Optimize signal timing F P 
Add EB left and EB right and change EB all-shared to through-right F  

10 
Golf Course/Commerce 

Add EB right turn overlap phase  - P 

12 
Commerce Blvd./US-101 NB Ramps 

Construct State Farm – Business Park Overcrossing and a southbound slip ramp 
from the US-101 NB Ramps to the overcrossing F F 

14 
Business Park/Labath 
Preferred Alternative access intersection   

F 
 

F

17 
Labath/Rohnert Park Expwy 

Extend SB left turn bay to 350 feet (from 100 feet)     
F F

20 
US-101 NB Ramps/Rohnert Park Expwy 
Extend NB left turn lane bay to 400 feet (from 225 feet) F F 
Add second NB left turn lane F F 

21 
Commerce Blvd./Rohnert Park Expwy 
Optimize signal timing F - 

Add an EB right turn overlap phase F - 

22 
Stony Point Rd./SR-116 
Optimize signal timing - F 
Add an EB right turn bay for 100 feet - F 

26 
Millbrae/Stony Point Rd 
Signalize   P P 

NOTE:  F = full cost of mitigation measure, P = proportionate cost of mitigation measure, NB = northbound, SB =   southbound, EB = 
eastbound, WB = westbound  

• Near term improvements correspond with improvements labeled “2008” in the FEIS.  Funding of these improvements shall occur 
according to the instructions found at the beginning of Section 6.8 in order to ensure that these improvements are in place as near 
as possible to the project opening date. 

SOURCE:  Kimley-Horn and Associates, Inc., 2008.  Graton Rancheria Casino and Hotel – Alternative A, B, C, D, E, & F Final Traffic Impact Study.  July 
2008. 
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I.       Flagging done in consultation with the California Highway Patrol (CHP), Caltrans, 

and the County’s Sheriff’s Department, shall be provided when necessary to assist 
with traffic control.   

J.       Importation of construction material shall be scheduled outside of the area wide 
commute peak hours. 

K.       Preferential carpool or vanpool spaces shall be provided at the site to encourage 
ridesharing by employees and patrons. 

L.       The Tribe shall sponsor charter buses from destinations such as Marin County and 
the North Bay.   

M.       The Tribe shall provide a shuttle between the casino and Rohnert Park transit hubs 
that would operate on a half hour rotational basis during busy hours and on a on 
call basis in the times when the frequency of employees and patrons arriving or 
leaving busy is low.  

N.      Where feasible, lane closures or obstructions associated with construction shall be 
limited to off-peak hours to reduce traffic congestion and delays.   

O.       Prior to construction, the Tribe shall work to notify all potentially affected parties 
in the immediate vicinity of the Wilfred Site, as appropriate.  Notification shall 
include a construction schedule, location of construction activities, the duration of 
construction period, and alternative access provisions. 

P.       Emergency service providers shall be notified of the areas that have the greatest 
potential for unusual traffic delays as a result of construction activities.  Specific 
detours shall be recommended to circumvent any area that might suffer traffic 
delays. 

Q.       The Tribe shall coordinate with the Green Music Center during events that will 
generate high traffic levels.  During that period, traffic control services at the 
Rohnert Park Expressway interchange may be necessary.  Thus, the Tribe shall 
provide funding for special event traffic monitoring at the Rohnert Park 
Expressway interchange to identify conflicts during outdoor events generating high 
traffic levels.  Should conflicts occur, the Tribe shall provide traffic management 
coordination between the project and the Green Music Center, in consultation with 
the CHP and Caltrans. 

R.       Debris along construction vehicle routes shall be monitored daily during 
construction and the roadways cleaned as necessary.  

S.       The Tribe shall contribute their fair share to bicycle and pedestrian facilities that 
will increase casino patronage.  The Tribe shall consider bicycle and pedestrian 
circulation in the design of intersections and turning movements, and that adequate 
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sidewalk facilities, striped crosswalks, and pedestrian countdown signals for 
elderly and disabled citizens be provided. 

T.       The Tribe shall minimize the amount of construction fill transported on the 
surrounding street network by eliminating the off-site travel route except where 
necessary to obtain materials that cannot be obtained on-site.  Potential options for 
eliminating off-site transport include moving fill material via conveyors across 
barriers such as creeks and ditches or installing temporary bridges for haul vehicles 
across the barriers. 

U.       Construction material importation shall be scheduled outside of the area wide 
commute peak hours.  Debris along the truck route caused by trucks should be 
monitored daily and the roadways shall be cleaned as necessary.   

V.       Roadways subject to fill truck traffic shall be assessed by an independent third 
party consultant prior to the start of construction and following the completion of 
construction.  If the third party determines that roadway deterioration has occurred 
as a result of casino construction, the Tribe shall pay to have surrounding 
roadways resurfaced to restore the pavement to at least pre-construction condition, 
unless the resurfacing is already expected to occur within a year or sooner in 
conjunction with other planned or proposed roadway improvements.  In any event, 
the Tribe shall fully fund the restructuring of Labath Avenue and Langner Avenue 
between Wilfred Avenue and Business Park Drive following construction to 
facilitate site access.  

W.       Even if Wilfred Avenue is not widened to increase capacity, due to the increased 
use of the roadway in combination with future cumulative traffic, the Tribe shall 
make a proportionate share contribution to roadway improvements along Wilfred 
Avenue from Redwood Drive to Stony Point Road, including widened shoulders 
and Class II bike lanes consistent with applicable standards.   

 

Land Use 

X.       The Tribe shall maintain the existing Williamson Act requirements in place in 
accordance with the provisions of that Act. 

 
6.8 PUBLIC SERVICES   

Solid Waste 

Construction 

A. Construction waste shall be recycled to the fullest extent practical by diverting 
green waste and recyclable building materials away from the solid waste stream. 
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B. Environmentally preferable materials shall be used to the extent practical for 
construction of facilities.   

 
Operation 

C. A solid waste management plan shall be adopted by the Tribe that addresses 
recycling and solid waste reduction on-site.  The plan shall have a goal of at least 
25% diversion of materials from disposal, which includes reduction, recycling, and 
reuse measures.   

D. The Tribe shall install a trash compactor for cardboard and paper products. 

E. The Tribe shall install recycling bins throughout the facilities for glass, cans, and 
paper products. 

F. Decorative trash and recycling receptacles shall be placed strategically throughout 
the area of the Wilfred Site, Stony Point site, or the Lakeville site, as appropriate, 
to encourage people not to litter at the facilities.   

G. Security guards shall be trained to discourage on-site littering.   

H. The Tribe shall pay all standard fees for trash collection and disposal.    

 

Electricity, Natural Gas, and Telecommunication 

I. Air conditioning and refrigeration systems shall utilize environmentally friendly 
refrigerants.  Energy efficient chillers shall also be utilized.   

J. The air handling systems shall utilize outside air economizer cycles to take 
advantage of ambient cooling when the outside air temperature is below 55 
degrees F  

K. For applicable alternatives, hotel and casino buildings shall be equipped with a 
direct digital energy management and control system to perform energy 
conservation measures, such as optimum start/stop, duty cycling, and demand 
limiting.   

L. The Tribe shall use energy efficient appliances where feasible.  

 
 
Public Health and Safety 

M. The Tribe shall make an agreement with the applicable City or County department 
to address inspection, maintenance, and operation of any swimming pools, spas, or 
hot tubs available to patrons.  The terms of the agreement shall include design 
review of the swimming facilities, inspection of the swimming facilities prior to 
operation, and at least one annual inspection for seasonal swimming facilities or 
bi-annual inspections for year-round swimming facilities thereafter.  The 
agreement shall include a commitment to comply with standards for design, 
maintenance, and operation similar to those followed by non-tribally owned 
businesses in the City or County, as applicable. 
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Law Enforcement 

N. The Tribe shall provide on-site security to reduce and prevent criminal and civil 
incidents.  

O. The Tribe shall adopt employee training programs and policies relating to 
responsible beverage services with annual training, which would include, but not 
be limited to, checking patron identification and refusing service to those who 
have imbibed beyond their ability to function safely.  The Tribe shall collaborate 
with law enforcement by warning intoxicated patrons not to drive and by reporting 
drunk drivers to the authorities. 

P. The Tribe shall support local law enforcement efforts in conducting driving under 
the influence (DUI) checkpoints and other programs known to reduce the impacts 
of alcohol on the community (support shall include fully funding at least one DUI 
checkpoint in the vicinity of the Wilfred Site monthly or less frequently at the 
discretion of local law enforcement providers). 

Q. All parking areas shall be well lit and monitored by parking staff and/or security 
guards.  This will aid in the prevention of auto theft and other related criminal 
activity. 

R. The Tribe shall provide traffic control with appropriate signage and the presence 
of peak-hour traffic control staff.  This will aid in the prevention of off-site 
parking, which could create possible security and safety issues. 

S. The Tribe shall pass an ordinance creating a standard policy that encourages 
responsible drinking and designated driver programs.  As part of this policy, the 
employees serving alcohol shall undergo annual Responsible Beverage Service 
Training (RBST), also known as “server training.”  RBST educates mangers, 
servers and sellers at alcohol establishments about strategies to avoid illegally 
selling alcohol to underage youth or intoxicated patrons.  The goal of RBST is to 
decrease the number of illegal alcohol sales to underage youth and intoxicated 
patrons through education programs.  Information provided in server training must 
at a minimum include: 
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• The importance of checking age identification of customers who appear to 
be under the age of 30. 

• How to identify fake IDs and what to do once a fake ID is confiscated. 

• How to recognize situations in which adults are buying alcohol for 
underage youth. 

• How to refuse sales to individuals who may supply alcohol to underage 
youth. 

• How to identify intoxicated customers. 

• How to refuse service to underage youth and intoxicated customers. 

 

T. To mitigate potential impacts to law enforcement resources, the Tribe shall adopt 
rules prohibiting anyone under 21 years of age from gambling, adopt employee 
training programs and policies relating to responsible beverage services with 
annual training, conduct background checks of all gaming employees, provide a 
full complement of security personnel at the Wilfred Site during all times, and 
adopt programs and policies which discourage gang members from visiting the 
gaming facilities. 

U. Hotel management shall work collaboratively with school and law enforcement 
personnel to prevent the use of hotel rooms for parties involving minors and the 
hotel shall have an internal monitoring program to reduce the incidence of such 
parties 

V. Areas surrounding the gaming facilities shall have “No Loitering” signs in place, 
shall be well lit and shall be patrolled regularly.  This will aid in the prevention of 
illegal loitering and loitering behavior that could potentially lead to other criminal 
acts. 

Fire Protection/Emergency Medical Service 
Construction 
 

 W. Any construction equipment that normally includes a spark arrester shall be 
equipped with an arrester in good working order.  This includes, but is not limited 
to, vehicles, heavy equipment, and chainsaws.  During construction, staging areas, 
building areas, and/or areas slated for development using spark-producing 
equipment shall be cleared of dried vegetation or other materials that could serve 
as fuel for combustion.  To the extent feasible, the contractor shall keep these areas 
clear of combustible materials to maintain a firebreak. 
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Operation 
 
X.    The Tribe shall make reasonable provisions for adequate emergency, fire, medical, 

and related relief and disaster services for patrons and employees including the 
development of a disaster management plan. 

 
Y. The Tribe shall use fire resistant construction materials and equip all enclosed 

buildings with automatic sprinkler systems.  The automatic sprinkler systems shall 
be designed to meet or exceed the National Fire Protection Association (NFPA) 
standards governing the different occupancies associated with the project 
structures. 

Z. The Tribe shall employ the most modern construction and fire-engineering 
techniques in their automatic fire containment system designs so that any fire 
encountered is contained to the room of origin. 

AA. Through the use of modern fire engineering technology, the Tribe shall create and 
maintain a facility equipped with early detection systems that assure an initial 
response time to any fire alarm (automatic, local, or report) within three minutes.  
These systems shall include automatic sprinkler systems in the occupied areas and 
smoke detection, along with automatic sprinkler systems, in the areas of the 
facility that are normally unoccupied, such as storerooms and mechanical areas. 

BB. If only one fire pump is provided, it will be either diesel, or provided with 
emergency power; thereby, meeting the requirements of the California Fire Code 
(CFC), and the CBC.   

CC. Prior to operation, the Tribe shall enter into an agreement with a fire service 
provider to provide primary fire protection services.   

 DD. Prior to operation, the Tribe shall enter into a contract with AMR or another entity 
for ambulance service.   

 
6.9 NOISE 

A. On-site HVAC equipment shall be shielded to reduce noise. 
 
B. To the extent feasible, HVAC equipment shall be located a significant distance 

from neighboring houses along Whistler Avenue, Wilfred Avenue, and Labath 
Avenue.  Whenever an HVAC unit is to be placed within 125 feet of an existing 
residence, an acoustical analysis shall be required to demonstrate that the HVAC 
noise level does not exceed 45 dBA at the nearest residence.   

 
C. The Tribe shall fully fund the cost of installation of acoustically-rated, dual pane 

windows (with a minimum Sound Transmission Class (STC) rating of 30) and 
acoustically rated doors on the facades facing the noise source(s) to minimize 
noise effects for residences adjacent to Wilfred Avenue between Redwood Drive 
and Stony Point Road.  
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D. The Tribe shall fully fund the cost for the construction of raised, landscaped berms 
or solid walls at least 8 feet in height in order to separate sources of unwanted 
noise (including on-site traffic circulation noise) from potential noise receptors 
along Wilfred Avenue.  Should a wall be installed, it shall be attractively designed.  
Adjacent landowners and adjacent governmental jurisdictions shall be consulted 
with prior to finalizing the design of the berm or wall.     

 
E. Unnecessary vehicle idling shall be prevented during loading dock operations 

occurring between the hours of 10:00 PM and 7:00 AM.  
 
F. Buses shall not be allowed to idle unnecessarily in areas adjacent to sensitive 

receptors.  Bus parking areas shall also be located as far as feasible from sensitive 
receptors.       

 
G. To the extent feasible, project construction shall not occur prior to 7:00 AM or 

after 10:00 PM. 
 
H. Pile driving, should it take place, shall not occur prior to 9:00 AM or after 5:00 

PM.   
 
I. On-site wastewater treatment plant equipment shall be shielded or enclosed.   
 
J. Stationary noise-producing equipment such as compressors and generators shall be 

placed as far as practical from homes, and shielding shall be provided between any 
such equipment and homes when it is necessary to operate the equipment closer 
than 200 feet from a home.   

    
 
6.10 HAZARDOUS MATERIALS 

A. In the event that contaminated soil and/or groundwater are encountered during 
construction related earth-moving activities, all work shall be halted until a 
professional hazardous materials specialist or a qualified environmental 
professional can assess the extent of contamination.  If contamination is 
determined to be significant, representatives of the Tribe shall consult with 
USEPA to determine the appropriate course of action, which may include the 
development of a Sampling Plan and Remediation Plan if necessary.   

 
B. To reduce the potential for accidental releases, fuel, oil, and hydraulic fluids shall 

be transferred directly from a service truck to construction equipment and shall not 
otherwise be stored on-site.  Paint, paint thinner, solvents, cleaners, sealants, and 
lubricants used during construction shall be stored in a locked utility building, 
handled per the manufacturers’ directions, and replenished as needed. 

 
C.       Personnel shall follow written standard operating procedures (SOPs) for filling and 

servicing construction equipment and vehicles.  The SOPs, which are designed to 
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reduce the potential for incidents involving the hazardous materials, shall include 
the following: 
 
a. Refueling shall be conducted only with approved pumps, hoses, and nozzles. 

 
b. Catch-pans shall be placed under equipment to catch potential spills during 

servicing. 
 

c. All disconnected hoses shall be placed in containers to collect residual fuel 
from the hose. 

 
d. Vehicle engines shall be shut down during refueling. 

 
e. No smoking, open flames, or welding shall be allowed in refueling or service 

areas. 
 

f. Refueling shall be performed away from bodies of water to prevent 
contamination of water in the event of a leak or spill. 

 
g. Service trucks shall be provided with fire extinguishers and spill containment 

equipment, such as absorbents. 
 

h. Should a spill contaminate any soil, the soil shall be put into containers and 
disposed of in accordance with local, state, and federal regulations. 

 
i. All containers used to store hazardous materials shall be inspected at least once 

per week for signs of leaking or failure. All maintenance and refueling areas 
shall be inspected monthly.  Results of inspections shall be recorded in a 
logbook that shall be maintained on-site. 

 
j. Staging areas, welding areas, or areas slated for development using spark-

producing equipment shall be cleared of dried vegetation or other materials 
that could serve as fuel for combustion.  To the extent feasible, the contractor 
shall keep these areas clear of combustible materials in order to maintain a 
firebreak. 

 
k. Any construction equipment that normally includes a spark arrester shall be 

equipped with an arrestor in good working order. 
 

D. The amount of hazardous materials used in project construction and operation shall 
be kept at the lowest required volumes. 

 
E. The least toxic material capable of achieving the intended result shall be used to 

the extent practicable.  Non-toxic alternatives shall include garden care products 
and organic non-toxic cleaners when feasible.   
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F. A hazardous materials and hazardous waste minimization program shall be 
developed, implemented, and reviewed annually by the Tribe to determine if 
additional opportunities for hazardous materials and hazardous waste minimization 
are feasible, for both project construction and operation. 

 
G. Use of pesticides and toxic chemicals shall be minimized to the greatest extent 

feasible in landscaping; or less toxic alternatives shall be used. 
 
H. In addition to mitigation described under FEIS Section 5.2.2, the following 

mitigation shall be implemented:  During the groundwater monitoring and pump 
tests, the potential for the vertical and lateral migration of contaminants from 
nearby leaking underground storage tank (LUST) sites shall be evaluated (see 
FEIS Appendix Z for detailed recommendations).  The pumping test conducted 
shall include taking water level measurements in wells that are screened in the 
Lower Intermediate Zone, Upper Intermediate Zone, and uppermost portion of the 
saturated zone to verify the conclusions based on historical well hydrographs, 
refine the drawdown model for the Site, and evaluate the potential for contaminant 
migration using a typical wellhead protection approach.  Implementation of the 
above measures will reduce any potential impacts to less than significant.   

 
I. Material Safety Data Sheets (MSDS) will be available to casino and emergency 

personnel and to janitors that identify emergency procedures, safe handling and 
storage practices.  A Hazardous Materials Business Plan for the WWTP will be 
prepared to addresses emergency response and employee training in first aide in 
the event a spill of citric acid and sodium hypochloride occurs that compromises 
the chemical storage containment vessels.   

 
J. A Wastewater Contingency Plan shall be prepared for the WWTP prior to 

construction that shall identify potential system failures and containment 
measures.   These containment measures shall be made part of the WWTP design 
to ensure no untreated wastewater will be released from the WWTP in the event of 
a system failure.   

 
K. Prior to demolition of any residential structures on the Wilfred Site, an asbestos 

consultant will be hired by the Tribe to determine if Asbestos Containing Materials 
(ACMs) and lead based paints are present within the residential structures.  If 
ACMs are present within the residential structures, the Tribe shall comply with 
any federal NESHAP laws requiring BMPs to be employed during demolition as 
well as recommendations from the asbestos consultant for the removal and 
disposal of demolition debris that contain lead based paints and ACMs.  
Recommendations shall at a minimum include BMPs such as applying water to the 
structures before, during, and after demolition.   
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6.11 AESTHETICS 

A. Design elements shall be incorporated into the project to minimize the impact of 
buildings and parking lots on the viewshed.  These elements include: 

 
a. Incorporation of landscape amenities to complement buildings and parking 

areas, including setbacks, raised landscaped berms and plantings of trees and 
shrubs (see Noise Mitigation Measures) 

 
b. Use of earth tones in paints and coatings, and native building materials such 

as stone. 
 

B. To minimize the impacts of light and glare:  
 

a. Placement of floodlights on buildings shall be set so as not to cast trespassing 
light off-site. 

 
b. Uplighting of structures has a high potential for off-site light spillage and 

shall be minimized by limiting uplighting to the main casino and hotel 
facades and prohibiting uplighting of the parking structure and ancillary 
structures.  Any uplighting of the main casino and hotel facades shall be 
directly focused on the structures. 

 
c. Shielding, such as with a horizontal shroud, shall be used for all outdoor 

parking lot lighting so as to ensure it is downcast. 
 
d. Timers shall be utilized so as to minimize lighting after a certain hour. 
 
e. Signs and facades shall be tastefully designed, without the use of obtrusive 

light emitting devices such as neon lights or flashing lights.   
 
f. All exterior glass shall be non-reflective low-glare glass.   
 
 

6.12 LEED CERTIFICATION 

A. The Tribe shall pursue LEED Certification for the hotel component of the project. 
  

6.13 MITIGATION MEASURES THAT ARE NOT ADOPTED 

CEQ NEPA regulations 40 C.F.R. § 1505.2(c) call for identification in the ROD of any 
mitigation measures specifically mentioned in the FEIS that are not adopted.  There are no 
mitigation measures listed in the FEIS for the Preferred Alternative that are not included in 
this ROD.  
  



7.0 DECISION 

The NlGC has determined that it will implement the Preferred Alternative, as described above 
and in Attachment 3, This decision has been made based upon the environmental impacts 
identified in the ElS and in Attachment 3, as well as a consideration of economic and 
technical factors. \\'hile the No-Action Alternative (Alternative G) and Wilfred Site Reduced 
Intensity Alternative (Alternative H) may result in somewhat lower environmental impacts, 
these alternatives would limit the ability of the Tribe to facilitate and promote tribal economic 
development, self-determination and self-sufficiency, The No-Action Alternative would 
result in no net income or other economic benefits to the Tribe, and thus does not meet the 
stated purpose and need. Likewise, Alternative II would limit the beneficial effects that 
would otherwise be available to the Tribe under the Preferred Alternative, 

The Preferred Alternative results in substantially greater beneficial effects for the Tribe and 
local communities than any of the other alternatives (see PElS Section 4.7 and Appendix E 
(MOU», with the exception of the full size casino alternatives 0 (Alternatives A, B, C, and F). 
However, these alternatives arc expected to result in greater environmental effects, All 
potential impacts from the Preferred Alternative would be reduced to a less than significant 
level through the implementation of mitigation measures discussed above in Section 6,0, 
Therefore, the NlGC shall implement the Preferred Alternative subject to implementation of 
all mitigation measures listed in Section 6.0. 

8.0 SIGNATURE 

re, I indicate my decision to implement the Preferred Alternative. 

By: Date 
Its: 
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ATTACHMENT 1 
Notice of Final Determination to Take Land into Federal Trust 



[Federal Register: May 7, 2008 (Volume 73, Number 89)]
[Notices]               
[Page 25766-25768]
From the Federal Register Online via GPO Access [wais.access.gpo.gov]
[DOCID:fr07my08-106]                         

-----------------------------------------------------------------------

DEPARTMENT OF THE INTERIOR

Bureau of Indian Affairs
 
Land Acquisitions; Federated Indians of Graton Rancheria, 
California

AGENCY: Bureau of Indian Affairs, Interior.
ACTION: Notice of Final Agency Determination To Take Land into Trust 
under 25 CFR Part 151.

-----------------------------------------------------------------------

SUMMARY: The Assistant Secretary--Indian Affairs made a final agency 
determination to acquire approximately 254 acres of land into trust for 
the Federated Indians of Graton Rancheria of California on April 18, 
2008. This notice is published in the exercise of authority delegated 
by the Secretary of the Interior to the Assistant Secretary--Indian 
Affairs by 209 Departmental Manual 8.1.

FOR FURTHER INFORMATION CONTACT: George Skibine, Director, Office of 
Indian Gaming, MS-3657 MIB, 1849 C Street, NW., Washington, DC 20240; 
Telephone (202) 219-4066.

SUPPLEMENTARY INFORMATION: This notice is published to comply with the 
requirement of 25 CFR Part 151.12(b) that notice be given to the public 
of the Secretary's decision to acquire land in trust at least 30 days 
prior to signatory acceptance of the land into trust. The purpose of 
the 30-day waiting period in 25 CFR 151.12(b) is to afford interested 
parties the opportunity to seek judicial review of final administrative 
decisions to take land in trust for Indian tribes and individual 
Indians before transfer of title to the property occurs. On April 18, 
2008, the Assistant Secretary--Indian Affairs decided to accept 
approximately 254 acres of land into trust for the Federated Indians of 
Graton Rancheria of California. The Graton Rancheria was restored to 
federal recognition pursuant to Title XIV of Public Law 106-568 (the 
Graton Rancheria Restoration Act), 25 U.S.C. 1300n-3, which mandates 
that, ``the Secretary shall accept into trust for the benefit of the 
Tribe any real property located in Marin or Sonoma County...''. The 254 
acre parcel is located in Sonoma County, California.
    The legal description of the property is as follows:

Tract One

    Farms 102, 103, 104, 105, 106, 124, 125, 126 and 127, as shown upon 
the Map of Plan of Subdivision of Santa Rosa Farms No. 2, filed March 
7, 1910 in the Office of the County Recorder of Sonoma County in Book 
21 of Maps, Page 14, Sonoma County Records. Certificate of Compliance 
recorded January 28, 1998 as Document No.'s 1998 0008588 through 1998 
0008596, Sonoma County Records. Being Assessors Parcel No. 045-073-001

Tract Two

Parcel One
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    Farms 130 and 131 as shown upon the Map of Plan of Subdivision of 
Santa Rosa Farms No. 2 filed March 7, 1910 in the Office of the County 
Recorder of Sonoma County in Book 21 of Maps, Page 14, Sonoma County 
Records. Certificate of Compliance recorded January 28, 1998 as 
Document No.'s 1998 0008597 and 1998 0008598, Sonoma County Records. 
Being a portion of Assessor's Parcel No. 045-074-009.

[[Page 25767]]

Parcel Two

    Farm 129 of Santa Rosa Farms No. 2, according to Map thereof filed 
in the Office of the County Recorder of said County on March 7, 1910 in 
Book 21 Maps, Page 14, Sonoma County Records.
    Being Assessor's Parcel No. 045-074-010.

Parcel Three

    Farm No. 128 as same is shown upon that certain Map Entitled ``Plan 
of Subdivision of Santa Rosa Farms No. 2, Sonoma Co., Cal., Etc.'', 
filed March 7, 1910 in Book 21 of Maps at Page 14.
    Saving and Excepting Therefrom, the following:
    Commencing at the Southeasterly corner of said Farm No. 128; thence 
Northerly along the Eastern line thereon, 155 feet and 7 inches to a 
point, for the actual point of commencement of the tract to be herein 
described; thence from said point of commencement, South 89[deg] West, 
289 feet and 6 inches to a point; thence Northerly, parallel with the 
Eastern line of said Farm No. 128, a distance of 155 feet and 10 inches 
to a point; thence North 89[deg] East, 289 feet and 6 inches to the 
Eastern line of said Farm No. 128; thence Southerly along said Eastern 
line, 155 feet and 10 inches to the point of commencement.
    Also Saving and Excepting Therefrom, the following:
    Beginning at a point on the center line of Labath Avenue, which 
point is the Southeast corner of Lot 128 as shown upon the Map entitled 
``Plan Of Subdivision of Santa Rosa Farms No. 2, Sonoma Co., Cal., 
Etc.'', filed March 7, 1910 in Book 21 of Maps, Page 14, Sonoma County 
Records; thence North 1[deg] West along the Easterly line of Lot 128, a 
distance of 155 feet, 7 inches to a point; thence South 89[deg] West, 
289.5 feet; thence North 1[deg] West, 77 feet, 10 inches; thence South 
89[deg] West, 283.66 feet to the Westerly line of said Lot 128; thence 
along said line, South 1[deg] East, 233.5 feet to the Southwest corner 
of said Lot 128; thence along the Southerly line of said Lot, North 
89[deg] East, 573.16 feet to the point of beginning.
    Being Assessor's Parcel No. 045-073-002.

Tract Three

    A Portion of Farm No. 128 as shown upon the Map entitled ``Plan of 
Subdivision of Santa Rosa Farms No. 2, Sonoma County, California'', 
filed in the Office of the County Recorder of Sonoma County, 
California, on March 7, 1910 in Book 21 of Maps, page 14, more 
particularly described as follows:
    Commencing at the Southeasterly corner of said Farm No. 128; thence 
Northerly along the Easterly line thereof, 155 feet, 7 inches to a 
point for the true point of beginning of the tract to be herein 
described; thence South 89[deg] West 289 feet, 6 inches to a point; 
thence Northerly parallel with the Easterly line of said Farm No. 128, 
a distance of 155 feet, 10 inches to a point; thence North 89[deg] 
East, 289 feet, 6 inches to the Easterly line of said Farm No. 128; 
thence Southerly along said Easterly line, 155 feet, 10 inches to the 
point of beginning.
    Being Assessor's Parcel No. 045-073-003.

Tract Four
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    Beginning at a point on the center line of Labath Avenue which 
point is the Southeast corner Lot 128 as shown upon the Map entitled 
Plan of Subdivision of Santa Rosa Farms No. 2, Sonoma County, 
California, etc., filed March 7, 1910 in Book 21 of Maps, page 14, 
Sonoma County Records; thence North 1[deg] West along the Easterly line 
of Lot 128, a distance of 155 feet 7 inches to a point; thence South 
89[deg] West, 289.5 feet; thence North 1[deg] West, 77 feet 10 inches; 
thence 89[deg] West, 283.66 feet to the Westerly line of said Lot 128; 
thence along said line South 1[deg] East, 233.5 feet to the Southwest 
corner of said Lot 128; thence along the Southerly line of said Lot, 
North 89[deg] East, 573.16 feet to the point of beginning.
    Being Assessor's Parcel No. 045-073-004.

Tract Five

    A tract of land, being a portion of the Rancho Llano de Santa Rosa, 
and commencing on the boundary line of said Rancho on the line between 
Section 21 and 22, in Township 6 North, Range 8 West, Mount Diablo Base 
& Meridian, at a point in the center of the County Road known as the 
Santa Rosa and Stony Point Road, from which point the post for the 
railing of the bridge, across the Laguna and standing on the Southeast 
corner of the same, is North 31[deg] West, 13 links distant; thence 
from said point of beginning, North 89[deg] 30' East, 11.92 chains, 
South 39[deg] 05' East, 2.61 chains, South 53[deg] East, 1.36 chains, 
South 64[deg] East, 1.23 chains, South 77[deg] 15' East, 2.62 chains, 
South 88[deg] 05' East, 3.94 chains, North 4[deg] 15' East, 1.43 
chains, South 88[deg] East, 2.03 chains, South 56[deg] East, 2.44 
chains, North 87[deg] 15' East, 22.62 chains to the Northwest boundary 
line of the Cotati Rancho; thence along said line, North 29[deg] 15' 
East, 39.44 chains; thence leaving said line, West 67.92 chains to the 
center of the aforesaid Road and Section line; thence South, 32.18 
chains to the point of beginning. Magnetic Variation 17[deg] East.
    Excepting therefrom those portions of land described in the Deeds 
from Manuel T. Pimentel, et al, to the Sonoma County Flood Control and 
Water Conservation District, recorded August 16, 1961 in Book 1840 of 
Official Records, page 280, Serial No. G-60050, Sonoma County Records, 
and recorded September 24, 1963 in Book 1989 of Official Records, page 
575, Serial No. H-56600, Sonoma County Records.
    Also excepting therefrom that portion of land described in the Deed 
from Mary C. Pimentel, et al, to the Sonoma County Flood Control and 
Water Conservation District, recorded February 11, 1966 in Book 2187 of 
Official Records, page 957, Serial No. J-83549, Sonoma County Records.
    Also excepting therefrom that portion of land described in the Deed 
to the City of Rohnert Park, recorded January 11, 1989, as Document No. 
89002750 of Official Records of Sonoma County.
    Also excepting therefrom that portion of land described in the Deed 
to the County of Sonoma, recorded May 17, 1996 as Document No. 1996 
0044116 of Official Records of Sonoma County.
    An easement for cattle and agricultural equipment crossing, as 
described in the Deed from the Sonoma County Flood Control and Water 
Conservation District to Manuel L. Pimentel and Mary C. Pimentel, 
recorded August 15, 1961 in Book 1840 of Official Records, page 284, 
Serial No. G-60051, Sonoma County Records.
    An easement for cattle and agricultural equipment crossing, as 
described in the Deed from the Sonoma County Flood Control and Water 
Conservation District to Manuel L. Pimentel and Mary C. Pimentel, 
recorded August 15, 1961 in Book 1840 of Official Records, page 288, 
Serial No. G-60052, Sonoma County Records.
    Being Assessor's Parcel Nos. 046-021-020 & 021,046-021-039 & 040.

Tract Six

    All that certain real property situated in the City of Rohnert 
Park, County of Sonoma, State of California, described as follows: Lot 
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6, as shown on the map of ``Rohnert Business Park Subdivision'', filed 
August 12, 1985 in the office of the County Recorder in Book 375 of 
Maps, at pages 10 and 11, Sonoma County Records.
    Being Assessor's Parcel No. 143-040-068.

[[Page 25768]]

    Dated: April 18, 2008.
Carl J. Artman,
Assistant Secretary--Indian Affairs.
 [FR Doc. E8-10064 Filed 5-6-08; 8:45 am]
BILLING CODE 4310-4N-P
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FEDERATED I~lANy FEDERATED 
OF 9r~ I\(f!lcIurUb 

OF GRATON RANCHERIA 

RESOLUTION AUTHORIZING TRIBAL WIlli TIlE WILLIAMSON Acr CONTRACT, 
CALIFORNIA GOVERNMENT CODE § 51200 ET. ON 181 ACRES OF THAT 
COMPRISE A PORTION OF WHICH HAVE BEEN APPROVED TO BE TAKEN INTO 
TRUST FOR THE TRIBE PURSUANT TO THE ORA TON RESTORA nON ACT ON 
APRIL 18, 2008, AND A LIMlTED OF THE TRIBE'S iMMuNITY IN 
OF THE COUNTY OF SONOMA WIlli TO THE FuTIJRE OF THE 
WILLIAMSON ACT 

COUNCIL RESOLUTION NO.: 09-03-GC 

DATE APPROVED: 1-<""1'1 ..... "" ... , 14,2009 

The Federated LUUJ.QJ..I.i) of Graton (the "Tribe") is a federally 
recognized organized pursuant to Constitution 
Federated Indians of Rancheria, by the Secretary of the 
Interior on December 2002, (the "Constitution"); and 

WHEREAS: Article III, i.J\;;fvUUJJ 

of the Tribe is 
'nnc+itnn,,,, provides that governing body 

WHEREAS: 
the 
and 

Constitution reserves to 
sovereign immunity to l..I..ll'AJll"''''U.'''' ... 

WHEREAS, The Tribe has .. "",."n,:><>1' ... rl the Secretary to certain lands in trust for 
Tribe as the reservation pursuant to the Graton .................. ~A .... A" .... 

Restoration Act, 25 § 1300n; and 

lands are currently subject to a contract that restricts the 
pnmary use lands to agricultural. and compatible uses pursuant to 

California Conversation Act of California Government 
§ 51200 et. seq. "Williamson 

WHEREAS: intends to comply land use restrictions of the 
Williamson contract until, the County of Sonoma is given 
notice of non-renewal, and the contract expires by own and 

WHEREAS: Tribe wishes to any ambiguity concerning whether terms 
of the Willi31D.SQn Act contract are enforceable once the Tribe Oe<;ODles 
the beneficial owner of these and 
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WHEREAS: wishes to eliminate any ambiguity concerning whether the terms 
Williamson Act contract are once the Tribe becomes 

beneficial owner of these lands; 

WHEREAS: :fully expects to enter an with the County of 
Sonoma providing for joint of the validity of the Williamson 

contract on said lands pursuant to binding of 
JndlerstflIldltng between the of Sonoma dated 

I, 2004 ("2004 County which obligates the to 
an intergovernmental the County regarding the 

open space, community Williamson Act 

WHEREAS: Tribal Council has requested that Council confirm future 
compliance with the land use provisions Williamson Act and 
approve a limited waiver of the Tribe's <::nvprPI immunity with regard to 
........."jJ ...... '" specifically arising under the Act contract in order to 

ambiguities concerning future ent;orc1eabllit} of said contract, 
to consent to State court jurisdiction as for herein; and 

WHEREAS: enforceability of the contract is 
of the 2004 County MOU and the Tribe's 

to respect local land use laws as by the Tribe's 
WIlIm~:;ness to relocate its proposed resort to lands within the 

of the City of Rohnert to address the 
applicability ofland use laws on other the Tribe may acquire 
in the to the Tribe's Memoranda with 

;:SOIlOIIlLa and the County of Marin each dated 

RESOLVED THAT the Tribe will comply with the land 
use iestrictions Act for those lands that are to a Williamson 
Act, and that are more particularly in Exhibit A this until 
time, if ever. that the 

BE IT FURTHER RESOLVED THAT the General Council hereby PV'I"IrP<!<! 

limited waiver of the immunity in favor of the County 
pertaining solely to disputes related to or 

arising under the Williamson contract that pert:ains to the lands described Exhibit 
A and consents to the jurisdiction of the State courts for the resolution . disputes; 
and 

delegated authority to <>nr ... rn;rp. 

Williamson Act contract in 

the General Council hereby eX€rrCISeS 
eWiorcc;:aOlLllIy of the land use 

'-A.i'LlU.I.~ y of Sonoma; and 



through the Council in 
exercising authority, Williamson 
Tribe becoming beneficial or legal owner of said lands 
and legal obligation of the Tribe; and 

BE IT FURTHER RESOLVED THAT the waIver immunity shall 
only apply to injunctive or declarative relief and does not apply to monetary damages, 
attorneys fees, court costs or any other of monies; and 

IT FURTHER RESOLVED THAT Tribe, through the "''''..,." ........ 
exercising authority, hereby that no laws, resolutions 
or other actions Tribal Council, Board, or any or 
instrumentalities of the Tribe, either or established by custom or tradition, 
prohibit the General Council from approving the enactment resolution; and 

limited waiver of sovereign immunity 
only expire if and contract expires own terms should 

choose not to renew it in <J,ll,\..oJA",w.u.,,,,-, the Williamson or if the contract is 
cancelled by accordance Williamson 

BE IT FURTHER RESOLVED THAT nothing herein shall construed as a "I.U,"u ..... 

by the Tribe not to exercise it's right not to renew the contract should it decide to do so; 
and 

BE IT General Council or Tribal Council shall not 
or adopt <>n .. ,y(n;p or allow any other of the Tribe, or any of 

officers, UlD.entaUtles, or any nature 
that shall impair A,","'·V"~'_"~ or that would or 
modify this of sovereign immunity or ratification applicability of the 
Williamson Act contract once the land is placed in trust for of the Tribe. 

CERTIFICATION 

We the foregoing resolution was duly adopted by 
the General on the 14 of February, 2009, at a Council ..... """' ...... E> 

at which a quorum of the registered voters was present, by a vote of ~ for 
opposed, and abstaining, and Resolution has not rescinded or 
amended in 
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VARIANT H-SUB1 
 

The Final Environmental Impact Statement (FEIS) identified Alternative A as both the Proposed Project 
and the National Indian Gaming Commission’s (NIGC) Preferred Alternative.  However, in letters 
received during the FEIS waiting period by the United States Environmental Protection Agency (USEPA) 
and Sonoma County, it was suggested that the NIGC consider adopting a reduced intensity version of 
Alternative A.  After carefully considering this input, the NIGC has decided to approve a slightly 
modified version of Alternative H (hereinafter referred to as Variant H-sub1 or the Preferred Alternative) 
rather than Alternative A.  Modifications include (1) reconfiguring the layout of Alternative H in order to 
further reduce potential impacts on biological resources, and (2) providing certain hotel and restaurant 
amenities in order to better meet the purpose and need for the federal action.  This decision is responsive 
to comments from Sonoma County and the USEPA recommending that the NIGC adopt a reduced-
intensity alternative to the proposed project.  At the same time this decision is consistent with the purpose 
and need for the federal action.  Finally, as explained below, the Preferred Alternative falls within the 
range of alternatives analyzed in the EIS and has been thoroughly evaluated by the NIGC.   
 
In short, this decision represents a reasonable and fair accommodation of the interests expressed by the 
Tribe, the County, the USEPA, and interested members of the public.  This decision is also a continuing 
demonstration of the results of the application of the National Environmental Policy Act (NEPA) process, 
of which this Record of Decision (ROD) is the final step, which has resulted in continuing measures 
being taken to reduce environmental impacts (see FEIS Sections 1.0 and 2.0 for more on the history of 
this process).  This process of reducing impacts has continued right up through the ROD, which further 
reduces impacts from those involved in the preferred alternative that was identified in the FEIS.  This is 
an example of the NEPA process successfully resulting in reducing the environmental impact of what has 
been proposed. 
 
A description and an analysis of the environmental impacts of Variant H-sub1 is included below.  
Required mitigation has been modified in Section 6.0 of the ROD to account for reductions in impacts 
that would occur under Variant H-sub1.   
 

1.1 PROJECT DESCRIPTION  

Variant H-sub1 consists of the NIGC’s approval of a gaming management contract between the Tribe and 
SC Sonoma Management, LLC leading to the development of a casino-hotel resort on a portion of 
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approximately 252-acres of land (Wilfred Site) that is proposed to be taken into trust for the Tribe (see 
ROD, Attachment 1).  The Wilfred Site is described in more detail in FEIS Section 1.3.   
 
The development of Variant H-sub1 would occur on the northeast corner of the Wilfred Site.  Access to 
the casino-hotel resort would be gained from access points at Business Park Drive and Wilfred Avenue.  
Figure 1 shows the site plan for Variant H-sub1, including supporting facilities.  The remainder of the 
Wilfred Site would remain undeveloped and be used for open space, pasture, biological habitat, and 
recycled water sprayfields (uses consistent with the Williamson Act restrictions currently present on the 
southern portion of the Wilfred Site).  In response to input received from the USEPA, the Variant H-sub1 
development footprint was designed with an emphasis on reduced impacts to wetlands.   
 
Variant H-sub1 would include restaurants, a hotel, nightclub, banquet/meeting space, a pool, and spa.  
Table 1 shows the breakdown of proposed uses with associated square footages for the proposed casino-
hotel resort.  Variant H-sub1 would be 227,400 square feet (sf) smaller than Alternative A and 121,500 sf 
larger than Alternative H.  The primary differences between Alternatives A and H-sub1 are the smaller 
scale of Variant H-sub1 gaming floor (same sized gaming floor as Alternative H) and hotel (200 rooms 
vs. 300 rooms for Alternative A and 100 rooms for Alternative H), and the absence of a show room 
venue.  Construction of the casino-hotel resort is estimated to directly employ 750 construction workers, 
while operation of is anticipated to employ an average of 2,250.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SU RFAC E PARKING
AREA ' A'

ST OR M  
DETENT ION

WAT ER TANK

WILFR ED AV ENU E

BUSINES S PAR K DR IV E

LA
NG

N
ER

 A
V
EN

U
E

CENTR AL
PL ANT

SU RFAC E PARKING
AREA ' B'

SU RFAC E PARKING
AREA ' C' SU RFAC E PARKING

AREA ' D'

PARK ING  
ST RUC TUR E

WASTE WAT ER  
TREAT MEN T

PL ANT

SERVICE YARD

3,1 68 SPAC ES

HOT EL
(6  ST ORIES)

RECYCL ED  W AT ER 
ST OR AGE PON D

PO O L

PO O L

CASIN O
(2  ST ORIES)

SPRAYFIELD 
91 ACRES

LAGUNA DE SANTA ROSA
ST

ON
Y 

PO
IN
T 

RO
AD

CARLSON CTMARTIN AVE

PARK CT

BE
LL
EV

UE
-W

ILF
RE

D 
FL
OO

D 
CO

NT
RO

L 
CH

AN
NE

L

SEASONAL
STORAGE
POND

Graton Rancheria Casino and Hotel EIS / 203523
Figure 1

Variant H -Sub 1 Site Plan
SOURCE: AES, 2009

SURFACE PARKING
AREA 'A'

STORM 
DETENTION

WATER TANK

WILFRED AVENUE

BUSINESS PARK DRIVE

LA
NG
NE

R 
AV

EN
UE

CENTRAL
PLANT

SURFACE PARKING
AREA 'B'

SURFACE PARKING
AREA 'C' SURFACE PARKING

AREA 'D'

PARKING 
STRUCTURE

WASTE WATER 
TREATMENT

PLANT

SERVICE YARD

3,168 SPACES

HOTEL
(6 STORIES)

RECYCLED WATER 
STORAGE POND

POOL

POOL

CASINO
(2 STORIES)

Wilfred Site
Sprayfield

100 YEAR FLOODPLAIN
Wastewater Facilities

LEGEND

0 400 800

Feet

!¢Ð

NO
RTH



   Variant H-sub1 

 4 Graton Rancheria Casino and Hotel 
  Variant H-sub1   
 

TABLE 1 
VARIANT H-SUB1 – COMPONENTS 

 Alternative A Variant H-sub1 Alternative H 

Area 

Seats/Rooms/
Parking  
Spaces 

Approximate 
Square  
Footage 

Seats/Rooms/
Parking 
Spaces 

Approximate 
Square 
Footage 

Seats/Rooms/
Parking  
Spaces 

Approximate 
Square 
Footage 

CASINO & ENTERTAINMENT       
Casino       

Casino Gaming  80,000  65,000  65,000 
Casino Circulation  26,000  26,000  26,000 
High Limit Gaming   5,000  5,000  5,000 
Asian Gaming  3,600  3,600  3,600 
Salons (2 total)  4,000  4,000  4,000 
Entry Vestibules (5 total)  2,500  2,500  2,500 
Restrooms (5 total)  6,000  6,000  6,000 
Rewards Center  750  750  750 
Cage  6,000  6,000  6,000 
Back of House  70,000  55,000  55,000 
Gift Shop  1,000  1,000  1,000 

Food and Beverage       
Buffet 500 seats 23,500 500 seats 23,500 500 seats 23,500 
Bars (3 total)  4,500  4,500  4,500 
Service Bars (4 total)  4,000  4,000  4,000 
Lease Restaurants  480 seats 20,000 480 seats 20,000 290 seats 12,000 
Coffee Shop 225 seats 8,800 225 seats 8,800 225 seats 8,800 
Steakhouse 200 seats 10,000 200 seats 10,000 200 seats 10,000 
Food Court (6 tenants) 210 seats 12,600 210 seats 12,600 210 seats 12,600 

Entertainment       
Nightclub  6,500  6,500  0 
Show Room 1,500 seats 35,400 --- --- ---- --- 
Lounge  8,000  8,000  8,000 

Banquet       
Banquet Meeting Space  30,000  30,000  30,000 
Pre-Function/Kitchen/Storage/Office/Support  40,000  15,000  15,000 
Total Casino & Related Square Footage  408,150  317,750  293,250 

HOTEL & SPA       
Hotel       

Lodging Area 
300 rooms  
(20% suites 291,000 

200 rooms 
(12.5% suites) 154,000 

100 rooms 
(10%suites) 77,000 

Lobby/Bar/Back of House  13,750  13,750  13,750 
Sundries  1,000  1,000  1,000 

Pool & Spa       
Spa  20,000  20,000  0 
Pool Restrooms  2,600  2,600  2,600 
Pool Concessions  1,500  1,500  1,500 
Pool Grill  3,000  3,000  3,000 
Total Hotel & Spa Square Footage  332,850  195,850  98,850 

CENTRAL PLANT  21,300  21,300  21,300 
    Total Square Footage  762,300  534,900  413,400 

       
PARKING       

Surface Parking 4,102   2,343  2,650  
Parking Structure 2,000  3,168  2,000  

Total Parking Spaces 6,102  5,511   4,650  
 

SOURCE: Friedmutter Group, 2009; AES, 2009. 

 

The Tribe would enter into a Tribal-State Compact, as required by the Indian Gaming Regulatory Act 
(IGRA) to govern the conduct of Class III gaming activities, or comply with procedures established by 
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the Secretary of the Interior (pursuant to IGRA and 25 C.F.R. 291) in the event that the State and the 
Tribe are unable to agree to a compact.  Except for provisions related to revenues, Tribal-State Compact 
(or Secretarial procedures) requirements are not expected to differ from those of Alternative A (see FEIS 
Section 2.2).     
 
1.1.1 MANAGEMENT CONTRACT  

As with Alternative A (see FEIS Section 2.2.1), Variant H-sub1 would require NIGC approval of a 
management contract between the Tribe and SC Sonoma Management or its affiliates before gaming 
could take place on the northwest corner of the Wilfred site. 
 
1.1.2 CASINO AND RELATED AMENITIES 

The two-story casino would consist of a mixture of uses, including, banking and administrative facilities, 
gaming commission offices, a primary gaming area, a high-limit gaming area, and a small gift shop.  
Numerous food and beverage outlets would be included in the facility, including, three bars, four service 
bars, a 500-seat buffet, a six-vender food court, and four restaurants.  The facility would also contain a 
night club venue and banquet/meeting space.  A detailed listing of each component of the facility is 
contained in Table 1.  Variant H-sub1 includes reductions from Alternative A in the size of the gaming 
floor, back-of-house facilities, lodging areas, and removal of the proposed show room venue. 
 
Alcohol would be served throughout the casino, including the gaming floor.  Accordingly, casino patrons 
would be required to be at least 21 years old, and the Tribe would adopt a “Responsible Alcoholic 
Beverage Policy” that would include, but not be limited to, verifying the age of patrons and refusing 
service to those who are visibly intoxicated.  Smoking would be permitted within the casino; however, 
non-smoking sections would be provided.  
 
1.1.3 HOTEL AND SPA 

A 200-room, 6-story hotel tower would be located adjacent to the pool and spa area.  This is a reduction 
from Alternative A’s proposed 300-room, 8-story hotel.  A detailed listing of each hotel and spa 
component is provided in Table 1. 
 
1.1.4 PARKING  

A total of approximately 5,511 parking spaces would be provided to serve the patrons and employees of 
the resort and supporting facilities.  A parking structure, providing 3,168 out of 5,511 parking spaces, 
would be located east of the casino. 
 
1.1.5 CONSTRUCTION 

The construction duration of Variant H-sub1 is estimated at 26 months.  Among other activities, 
construction would involve earthwork; placement of concrete foundations; steel, wood and concrete 



   Variant H-sub1 

 6 Graton Rancheria Casino and Hotel 
  Variant H-sub1   
 

structural framing; masonry; electrical and mechanical work; building and site finishing; and paving.  On 
site grading would follow the preliminary grading plan in FEIS Appendix C, except with a reduction in 
scope to account for the smaller Variant H-sub1 footprint.      
 
Construction the gaming facility and all supporting buildings would be in accordance with standards no 
less stringent than those set forth in the California Building Code, including all Uniform Fire, Plumbing, 
Electrical, Mechanical, and related Building Codes.  Construction of the facility would also comply with 
the best management practices (BMPs) listed in Appendix D of the Site Grading and Storm Drainage 
Report (reproduced in FEIS Appendix C), including BMPs for paving operations, structure construction, 
painting, material delivery/storage, material use, spill prevention/control, solid waste management, 
hazardous waste management, concrete waste management, sanitary/septic waste management, 
vehicle/equipment cleaning, vehicle/equipment fueling, and vehicle/equipment maintenance.  In addition, 
construction activities would comply with all applicable federal standards, including Occupational Safety 
and Health Administration (OSHA) requirements and the federal Americans with Disabilities Act (P.L. 
101-336, as amended, 42 U.S.C. Section 12101 et seq.).   
 
1.1.6 DRAINAGE 

On site drainage facilities would follow the preliminary grading and drainage plan in FEIS Appendix C, 
except with a reduction in scope to account for the smaller Variant H-sub1 footprint.  Similar to the 
Alternative A preliminary grading and drainage plan, Variant H-sub1 development shall incorporates fill 
to elevate the proposed gaming facility sufficiently to allow stormwater to gravity flow and empty into a 
detention basin, located on the southwest corner of the development near Langner Avenue.  The 
development area for Variant H-sub1 is outside of the 100-year floodplain, with all of the proposed 
facilities being constructed at least one foot above the 100-year floodplain elevation.  Specifically, the 
buildings would be approximately five feet above the floodplain and the parking lot would be 
approximately one foot above the floodplain.  It is estimated that 285,000 cubic yards of earthwork will 
be required for Variant H-sub1.  On-site excavation adjacent to the development area would yield 
approximately 25,000 cubic yards of fill material.  On-site excavation from the southern portion of the 
site would yield the remaining fill material, resulting in a “balanced” site.  
 
Runoff from the Variant H-sub1 development would be conveyed by an underground drainage system to 
the detention basin, and, after filtration, to Labath Creek, which feeds into Hinebaugh Creek and then into 
the Laguna de Santa Rosa (Figure 1).  Drainage patterns and on-site drainage improvements would be the 
same as those discussed under Alternative A in FEIS Section 2.2.6.  
 
The grading and drainage plan incorporates two areas for storm water detention to reduce increased peak 
flows resulting from increased impervious surfaces to pre-project levels and to offset reduced floodplain 
storage caused by the development of project facilities.  The first stormwater detention basin would assure 
that post-development runoff peaks from Variant H-sub1 would be equal to the existing conditions.  
Moreover, the basin would attenuate the increase in peak flow that would be generated by obtaining a 
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permit to release 275,000 gallons per day of tertiary treated effluent from a proposed on-site wastewater 
treatment plant.  The detention of water on-site would reduce potential downstream erosion and effects to 
water quality.  Approximately 14 acre-feet of storage would be provided in the stormwater detention 
basin to account for the increase in runoff created by increased impervious surfaces.  The detention 
system would be located on the southern edge of the proposed casino-hotel development area (Figure 1).   
 
A second storm water detention / flood storage area is proposed to be created in the southern portion of 
the Wilfred site (similar to the storage area in Figure 2.7 of the FEIS).  This detention area will allow for 
additional storage area to more than account for the fill placed in the non-regulated Zone X floodplain.   
 
1.1.7 WASTEWATER TREATMENT AND DISPOSAL 

Wastewater quality issues, on-site treatment technology, and disposal options would be the same as 
Alternatives A and H (see FEIS Section 2.2.7).  However, as explained in FEIS Section 2.11, while the 
FEIS provides a thorough and complete evaluation of all treatment/disposal options, only on-site 
treatment and sprayfield/seasonal storage disposal (wastewater option 3 for both Alternatives A and H) is 
a viable option at this time.  Thus, only on-site treatment and disposal (through sprayfields seasonally) is 
discussed under Variant H-sub1.  Variant H-sub1 wastewater generation rates would be 194,000 gallons 
per day (gpd) during average weekday flows and 273,000 gpd during weekend flows.  A capacity of 
300,000 gpd is anticipated for treatment.  It is assumed that all effluent will be disposed upon 91-acres of 
sprayfields in the southern half of the Wilfred Site from April to October and stored in an 156 acre feet 
on-site reservoir during the remainder of the year.  The sizing of the sprayfields and storage facility is in 
direct correlation to the decrease in wastewater flows from Alternative A estimates.  A recycled water 
storage tank would supply the facility and landscaping with recycled water, similar to the system 
discussed under Alternative A in Section 2.2.7 of the FEIS. 
 
1.1.8 WATER SUPPLY 

As with Alternative A, water for domestic use, emergency supply, and fire protection would be provided 
by on-site wells (see FEIS Section 2.2.8).  Elements of the proposed on-site water facilities include two 
on-site wells, an iron and manganese treatment plant, a steel water storage tank, and a water distribution 
pump system.  As noted above in Section 1.1.7, on-site wastewater treatment and recycled water use are 
assumed for Variant H-sub1 (see FEIS Section 2.2.8 for more detail on recycled water uses).  Based on 
assumptions within the Water and Wastewater Feasibility Study (Appendix D of the FEIS), the estimated 
average water demand would be 127 gallons per minute (gpm), with peak water demand (typically 
occurring on weekends) estimated at 174 gpm.  These estimates are between the water demand required 
for Alternatives A and H.  Water tank capacity would be based on fire flow requirements developed after 
review by local fire authorities.   The estimated capacity would be approximately 1.2 million gallons 
stored in a welded steel tank designed to meet American Water Works Association (AWWA) 
specifications, similar in size to the tank recommended for Alternatives A and H in the FEIS. 
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Water conservation measures proposed for Alternative A (see FEIS Section 2.2.8) would also be applied 
to Variant H-sub1.   
 
1.1.9 FUEL STORAGE 

As for Alternative A (see FEIS Section 2.2.9), diesel fuel storage tanks would be needed for the operation 
of four emergency generators at the casino, one emergency generator and one fire pump for the hotel, and 
one emergency generator for the wastewater treatment facility.  Fuel tanks would be housed above ground 
within the individual generator units.  The largest generators would have storage tanks of approximately 
1,000 gallons.  Onsite fuel storage practices would be the same as for Alternative A (see FEIS Section 
2.2.9).   
 
1.1.10   MEMORANDA OF UNDERSTANDING 

The Memorandum of Understanding (MOU) with the City of Rohnert Park does not apply to the Wilfred 
Site.  In addition, given the reduced size and scope of the casino-hotel resort proposed for Variant H-sub1, 
as with Alternative H, the terms of the MOU are not assumed to apply to Variant H-sub1.  Of course, it 
remains possible to modify the MOU with the City for the reduced intensity development.  We assume 
that the Sonoma County MOU, which is applicable to the Wilfred Site, would apply to Variant H-sub1.  
The project labor agreements with the Sonoma, Lake and Mendocino County Building and Construction 
Trades Council and with the Hotel Employees and Restaurant Employees International Union, AFL-CIO 
would also apply to Variant H-sub1.    
 

1.2 ENVIRONMENTAL CONSEQUENCES 

1.2.1   INTRODUCTION 

As noted above, the Variant H-sub1 components and overall size of the facilities falls in between 
Alternatives A and H, as described in the FEIS.  Therefore the environmental impacts from Variant H-
sub1 must necessarily also fall in between the environmental impact reported in Section 4.0 of the FEIS 
for Alternatives A and H.  Nonetheless, in the interest of public disclosure and in order to ensure 
mitigation measures in Section 6.0 of the ROD are applicable to Variant H-sub1, an additional analysis of 
the environmental consequences is included below.         
 
1.2.2   LAND RESOURCES 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s impacts to land resources, including impacts to topography, mineral 
resources, soils, and seismicity would fall in between the impacts of Alternatives A and H (see FEIS 
Section 4.2).  Thus, less than significant impacts to topography and mineral resources under Alternatives 
A and H would also be less than significant under Variant H-sub1.  Potentially significant soils and 
seismicity impacts under Alternatives A and H would also be potentially significant under Variant H-
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sub1.  Mitigation measures contained in ROD Section 6.1 would reduce these impacts to a less than 
significant level.    
 
1.2.3   WATER RESOURCES 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s impacts to water resources, including impacts to surface water and 
groundwater would fall in between the impacts of Alternatives A and H (see FEIS Section 4.3).  For 
instance, water demand would be an average of 127 gpm for Variant H-sub1, compared to 165 gpm and 
115 gpm for Alternatives A and H.  Thus, significant surface water and groundwater impacts under 
Alternatives A and H would also be significant under Variant H-sub1.  Mitigation measures contained in 
the ROD Section 6.2 would reduce these impacts to a less than significant level.    
 
1.2.4   AIR QUALITY 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s impacts to air quality, including construction and operational pollutant 
emissions, odor impacts, toxic air contaminant (TAC) impacts, impacts to Federal Class I Areas, and 
indoor air quality impacts, would fall in between the impacts of Alternatives A and H (see FEIS Section 
4.4).  Thus, less than significant construction pollutant emissions, odor, TAC, and Federal Class I Area 
impacts under Alternatives A and H would also be less than significant under Variant H-sub1.  Potentially 
significant operational pollutant emissions and indoor air quality impacts under Alternatives A and H 
would also be potentially significant under Variant H-sub1.  For instance, Nitrogen Oxide (NOx) 
emissions would be 135.53 tons per year (tpy) for Variant H-sub1, as compared to 156 tpy and 109 tpy 
for Alternatives A and H.  Other Variant H-sub1 operational emissions are estimated in Table 2.  Detailed 
emissions model results are contained in Attachment 4 to this ROD.  Mitigation measures contained in the 
ROD Section 6.3 would reduce these impacts to a less than significant level.  

 
Conformity  

As with Alternatives A and H, Variant H-sub1 exceeds the conformity de minimis thresholds for NOx and 
Carbon Monoxide (CO).  A Conformity Determination was conducted for NOx and CO to determine 
further requirements and is shown in Appendix W of the FEIS.  It was determined that conformity 
requirements are met for CO emissions under Alternative A and therefore, would be met for Variant H-
sub1, warranting no further action.  It was determined that 149 tpy of NOx emissions would have to be 
fully offset with emissions credits (effectively lowering NOx emissions to zero) for Alternative A to be in 
conformity with the applicable State Implementation Plan (SIP).  The Tribe entered into an agreement to 
purchase 149 tons of NOx credits (see FEIS Appendix W).  The purchase of 149 tons of NOx credits 
would more than fully offset Variant H-sub1 emissions; therefore, conforming to the applicable SIP. 
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TABLE 2 
UNMITIGATED OPERATION EMISSIONS – VARIANT H-SUB1  

Sources 
ROG NOx PM10 PM2.5

1 
tpy tpy tpy tpy 

Area 0.56 0.73 0.00 0.00 
Mobile 73.62 122.49 143.04 141.89 
Total Emissions 74.18 126.24 143.04 141.89 

Conformity Threshold 100 100 N/A N/A 

Exceeds Conformity 
Threshold No Yes  N/A N/A 

BAAQMD Threshold 15 15 15 N/A 

Exceeds BAAQMD 
Threshold Yes Yes  Yes N/A 

 
Note: tpy = tons per year.  N/A = Not Applicable 
1 CARB speciation profile shows that 99.2% of PM10 is PM2.5 for gasoline powered engine 
emissions and 92.0% for diesel powered engine emissions.  99.2% is assumed here for a 
conservative analysis.  See ROD Attachment 7 for a technical memorandum demonstrating the 
conservative nature of this assumption. 
Source: URBEMIS, 2007. 

 
 
1.2.5   BIOLOGICAL RESOURCES 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H.  Therefore, Variant H-sub1’s impacts to habitats, 
special status species, and waters of the U.S. would fall in between the impacts of Alternatives A and H 
(see FEIS Section 4.2).  Thus, potentially significant impacts to wildlife and habitats, federally listed 
species, and waters of the U.S. under Alternatives A and H would also be potentially significant under 
Variant A-sub1.  For instance, the development of Variant H-sub1 would result in impacts to 81.13 acres 
of CTS aestivation habitat (see ROD Attachment 4).  Also, approximately 0.55 acres of seasonal pools 
and wetlands, and 0.36 acres of drainages would be graded and filled by construction of the on-site 
WWTP (see ROD Attachment 4).  As shown in Table 3, Variant H-sub1 would result in substantially 
lower impacts to wetlands than even Alternative H due to the rearrangement of on-site facilities to avoid 
wetland impacts.  Mitigation measures contained in ROD Section 6.4 would reduce these impacts to a 
less than significant level. 
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TABLE 3 
WETLAND COMPARISONS- ALTERNATIVES A, H, AND VARIANT H-SUB1 

 Alternative A Variant H-sub1 Alternative H 
Wetland Feature Acreage Affected 

Seasonal Ponds and 
Wetlands 

1.60 0.55 1.49 

Drainage Ditches 0.77 0.36 0.48 
Total 2.37 0.91 1.97 

    
Source:  The Huffman-Broadway Group, Inc., 2007; AES, 2009 

  
1.2.6   CULTURAL AND PALEONTOLOGICAL RESOURCES 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s impacts to cultural and paleontological resources would fall in between the 
impacts of Alternatives A and H (see FEIS Section 4.6).  Thus, potentially significant cultural and 
paleontological impacts under Alternatives A and H would also be potentially significant under Variant 
H-sub1.  Mitigation measures contained in the ROD Section 6.5 would reduce these impacts to a less than 
significant level.    
 
1.2.7   SOCIOECONOMIC CONDITIONS AND ENVIRONMENTAL JUSTICE 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s impacts to socioeconomic conditions and environmental justice would fall in 
between the impacts of Alternatives A and H (see FEIS Section 4.7).  Thus, beneficial direct, indirect, and 
induced economic impacts under Alternatives A and H would also beneficial under Variant H-sub1.  For 
instance, Variant H-sub1 is expected to employee 750 workers during construction (the same as 
Alternatives A and H) and 2,250 workers during operation (as compared to 2,400 workers on average for 
Alternative A and 2,100 workers for Alternative H).    Less than significant substitution, property values, 
and environmental justice impacts under Alternatives A and H would also be less than significant under 
Variant H-sub1.  Potentially significant fiscal impacts to local jurisdictions and social impacts under 
Alternatives A and H would also be potentially significant under Variant H-sub1.  For instance, fiscal 
impacts to Sonoma County would be $157,500 pursuant to the fiscal impact methodology described in 
FEIS Appendix N (this is compared to $167,745 on average for Alternative A and $146,777 for 
Alternative H).  Mitigation measures contained in the ROD Section 6.6 would reduce fiscal and social 
impacts to a less than significant level.    
 
1.2.8   RESOURCE USE PATTERNS 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s impacts to resource use patterns, including impacts to 
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transportation/circulation, land use, and agriculture would fall in between the impacts of Alternatives A 
and H (see FEIS Section 4.8).  Thus, less than significant impacts to land use and agriculture under 
Alternatives A and H would also be less than significant under Variant H-sub1.  Potentially significant 
transportation/circulation impacts under Alternatives A and H would also be potentially significant under 
Variant H-sub1.  For instance, as reported in a revised traffic impact study (see ROD Attachment 4), 
Variant H-sub1 would generate 14,724 daily vehicle trips, as compared to 18,261 daily trips for 
Alternative A and 12,696 daily trips for Alternative H.  Mitigation measures contained in the ROD 
Section 6.7 would reduce these impacts to a less than significant level.    
 
1.2.9   PUBLIC SERVICES 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s impacts to public services, including impacts to water supply; wastewater; 
solid waste; electricity, natural gas, and telecommunications; public health and safety; and schools would 
fall in between the impacts of Alternatives A and H (see FEIS Section 4.9).  Thus, less than significant 
impacts to water supply; wastewater; solid waste; electricity, natural gas, and telecommunications; and 
schools under Alternatives A and H would also be less than significant under Variant H-sub1.  Potentially 
significant public health and safety impacts under Alternatives A and H would also be potentially 
significant under Variant H-sub1.  Mitigation measures contained in the ROD Sections 6.6 and 6.8 would 
reduce these impacts to a less than significant level.    
 
1.2.10   OTHER VALUES 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s impacts to other values, including noise, hazardous materials, and visual 
resources impacts, would fall in between the impacts of Alternatives A and H (see FEIS Section 4.10).  
Thus, less than significant impacts to visual resources under Alternatives A and H would also be less than 
significant under Variant H-sub1.  For instance, the Variant H-sub1 parking garage would be 6 stories, as 
compared to 8 stories for Alternative A and 5 stories for Alternative H.  Potentially significant noise and 
hazardous materials impacts under Alternatives A and H would also be potentially significant under 
Variant H-sub1.  Mitigation measures contained in the ROD Sections 6.9 and 6.10 would reduce these 
impacts to a less than significant level.    
 
1.2.11   INDIRECT AND GROWTH INDUCING EFFECTS 
GROWTH INDUCING EFFECTS 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s potential to induce growth due to the development of the proposed facilities 
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or related improvements to infrastructure and utilities would be in between the potential created by 
Alternatives A and H (see FEIS Section 4.11).  As noted in FEIS Section 4.11, neither Alternative A nor 
Alternative H (or any infrastructure/utilities associated with Alternatives A or H) would have any growth 
inducing effects.  Thus, Variant H-sub1 would also not result in any growth inducing effects.    
 

INDIRECT EFFECTS FROM OFF-SITE CONSTRUCTION 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s impacts and recommended off-site traffic improvements to mitigate traffic 
impacts would fall in between the impacts and recommended off-site traffic improvements for 
Alternatives A and H (see FEIS Sections 4.8, 4.12, 5.2.7, Appendix O and ROD Section 6.7 and 
Attachment 4).  Thus, less than significant indirect impacts from the off-site construction of 
roadway/intersection improvements less than significant impacts to topography and mineral resources 
under Alternatives A and H would also be less than significant under Variant H-sub1.  
  
Although only on-site wastewater treatment is a viable option at this time, note that off-site sewer pipeline 
construction would not differ between Alternatives A, H, and H-sub1.        
 
1.2.12   CUMULATIVE EFFECTS 

The development footprint, development components, and the size of the development under Variant H-
sub1 would be in between that of Alternatives A and H, as described above and in FEIS Section 2.0.  
Therefore, Variant H-sub1’s cumulative impacts would fall in between the impacts of Alternatives A and 
H (see FEIS Section 4.12.3).  Thus, less than significant impacts to land resources and water resources 
under Alternatives A and H would also be less than significant under Variant H-sub1.  Potentially 
significant air quality, biological resources, cultural resources, socioeconomic conditions, resources use 
patterns, public services, and other values impacts under Alternatives A and H would also be potentially 
significant under Variant H-sub1.  For instance, Nitrogen Oxide (NOx) emissions would be 44.31 tons per 
year (tpy) for Variant H-sub1, as compared to 54 tpy and 37 tpy for Alternatives A and H.  Other Variant 
H-sub1 cumulative criteria pollutant and greenhouse gas emissions are estimated in Tables 5 and 6.  
Mitigation measures contained in the ROD Section 6.0 would reduce potentially significant cumulative 
impacts to a less than significant level. 
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TABLE 5 
UNMITIGATED CUMULATIVE OPERATION EMISSIONS – VARIANT H-SUB1  

Sources 
ROG NOx PM10 PM2.5

1 
tpy tpy tpy tpy 

Area 0.06 0.47 0.00  0.00 
Mobile 26.29 46.08 123.45 122.462 
Total Emissions 26.35 44.31 123.45 122.462 

BAAQMD Threshold 15 15 15 N/A 
Exceeds BAAQMD 
Threshold Yes  Yes Yes N/A 

 
Note: tpy = tons per year.  N/A = Not Applicable 
1 CARB speciation profile shows that 99.2% of PM10 is PM2.5 for gasoline powered engine emissions 
and 92.0% for diesel powered engine emissions.  99.2% is assumed here for a conservative analysis.  
See ROD Attachment 7 for a technical memorandum demonstrating the conservative nature of this 
assumption. 
Source: URBEMIS, 2007. 

 
TABLE 6 

ESTIMATED VARIANT H-SUB1 OPERATIONAL GHG EMISSIONS 
                                                                      CO2 Emissions1 

Mobile Sources Area Sources Total CO2e 
tpy tpy tpy 

     70,704    701 71,405 
   

CH4 and N2O Emission from Mobile Sources2 
Emission Factor 

(CH4/N2O)  Miles Traveled  CH4     N2O  Total CO2e  

g/mile miles/day                          tpy                            tpy  tpy 
0.05/0.05 491,791                       9.2   9.2 3,045 

  
  
      

Indirect GHG emissions2 
Emission Factor      

(Kg of CO2/CH4/N2O) 
Estimated kW-h 

Usage3 CO2  CH4  N2O  Indirect CO2e 

lb/MW-h MW-h/year tons per year 
804.54/0.006/0.0037 49 10 0.0 0.0 10 

      
  Total Operation CO2e tons per year 74,460 

 
1 Estimated from EPA and CARB approved URBEMIS 2007 air quality program; tpy = tons per year. 
2 Emission factors from Climate Change Action Registry 
3 Estimated using 4,500 kilowatts-hours/month of power used. 
Source: URBEMIS, 2007; Climate Change Action Registry, 2007. 
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URBEMIS 2002 For Windows 8.7.0 

File Name: 
project Name: 
project Location: 

c:\program Files\URBEMIS 2002 version 
Graton variant lJ-Subl - Near Term 
San Francisco Bay Area 

On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 

SUMMARY REPORT 
(Pounds/Day - Summer) 

AREA SOURCE EMISSION ESTIMATES 
ROG NOx CO S02 

TOTALS (lbs/day,unmitigated) 0.51 2.57 3.60 0.00 
TOTALS (lbs/day, mitigated) 0.42 2.06 2.88 0.00 

OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
ROG NOx CO S02 

TOTALS (lbs/day,unmitigated) 328.18 632.49 5,535.19 3.84 
TOTALS (lbs/day, mitigated) 313.76 604.2] 5,287.36 ].67 

SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 
ROG NOx CO S02 

TOTALS (lbs/daY,uomitigated) 328.69 635.07 5,538.78 3.84 
TOTALS (lbs/day, mitigated) ]14 .18 606.29 5,290.24 ].67 

8. 7 \projects2k2\Graton V3\Graton variant H-Subl\Gr 

PMI0 
0.01 
0.01 

PMI0 

678.75 
648.4] 

PMIO 
678.76 
648.44 
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URBEMIS 2002 For Windows 8.7.0 

File Name: 
Proj ect Name; 
Project Location; 

C:\Program Files\URB8MIS 2002 Version 
Graton Variant H-Subl - Near Term 
San Francisco Bay Area 

On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 

SUMl".ARY REPORT 
(Tons/Year) 

AREA SOURCE E~!ISSION ESTIMATES 
RCG NOx CO S02 

TOTALS (tpy, unmitigated) 0.07 o 47 0.52 0.00 
TOTALS (tpy, mitigated) 0.06 0.38 0.42 0.00 

OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
ROG NOx CO S02 

TOTALS (tpy, unmitigated) 67.16 135.06 1,024.68 o 70 
TOTALS (tpy, mitigated) 64.18 129.02 978.80 0.67 

SUM OF AREA ~TD OPERATIONAL EMISSION ESTIMATES 
RCG NOx CO S02 

TOTALS (tpy, unmitigated) 67.22 135.53 1,025.20 0.70 
TOTALS (tpy, mitigated) 64.24 129.40 979.22 0.67 

B.7\Projects2k2\Graton VJ\Graton Variant H-Subl\Gr 

PMI0 
0.00 
0.00 

PMI0 
123,67 
118.34 

I?MI0 
123 87 
1.1 B 31\ 
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URBEMIS 2002 For Windows 8.7.0 

File Name: 
Project Name: 

C:\Program Files\URBEMIS 2002 Version 
Graton variant H-Sub1 - Near Term 

Project Location: San Francisco Bay Area 
On-Road Motor Vehicle Emissions Based OD EMFAC2002 version 2.2 

DETAIL REPORT 
(Pounds/Day - Summer) 

AREA SOURCE EMISSION ESTIVlATES (Summer Pounds per Day, Unmitigated) 
Source ROG NOx CO S02 

Natural Gas 0.19 2.57 2.16 0 
Hearth - No summer emissions 
Landscaping 0.22 0.01 1.44 0.00 
Consumer Prdcts 0.00 
Architectural Coatings 0.10 
TOTALS (lbs/day,unmitigated) 0.51 2.57 3.60 0.00 

AREA SOURCE EMISSION ESTIMATES (Summer Pounds per Day, ~litigated) 

Source Rex:: NOx 
Natural Gas 0.15 2.05 
Hearth - No summer emissions 
Landscaping 0.18 0.01 
Consumer Prdcts 0.00 
Architectural Coatings 0.10 
TOTALS (lbs/day, mitigated) 0.42 2.06 

Area Source Mitigation Measures 

Residential Increase Efficiency Beyond Title 24 
Percent Reduction: 20 

Commercial Increaoe Efficiency Beyond Title 24 
Percent Reduction: 20 

Industrial Increase Efficiency Beyond Title 24 
Percent Reduction: 20 

Residential Electric Landscape !~aintenance Equipment 
Percent Reduction: 20 

CO 
1.72 

1.15 

2.88 

Commercial/Industrial Electric Landscape Maintenance Equipment 
Percent Reduction: 20 

S02 
0 

0.00 

0.00 

8.7\Projects2k2\GratoD V3\Graton Variant H-Sub1\Gr 

PM10 
0.00 

0.00 

0.01 

PM10 
0.00 

0.00 

0.01 
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UNMITIGATBD OPERATIONAL EMISSIONS 

ROG NOx CO S02 PMlO 
Casino 313.83 609.12 5,330.68 3.70 653.67 
Hotel 14 .35 23.37 204.51 0.14 25.08 

TOTAL EMISSIONS (lbs/day) 328.18 632.49 5,535.19 3.84 678.75 

Includes correction for passby trips. 
Does not include double counting ad3ustment for internal trips. 

OPERATIONAL (vehicle) BMISSION BSTIMATES 

Analysis Year: 2008 Temperature (F): 85 Season. Summer 

BMFAC version: EMFAC2002 (9/2002) 

Summary of Land Uses: 

Unit Type 

Casino 
Hotel 

Acreage Trip Rate 

39.43 trips/IOOO sq. ft. 
2.72 trips/rooms 

No. 
Units 

Total 
Trips 

359.6214,179.82 
200.00 544.00 

Sum of Total Trips 
Total vehicle Miles Traveled 

14,723.82 
448,407 39 

Vehicle Assumptions: 

Fleet Mix: 

vehicle Type Percent Type Non-Catalyst 
Light Auto 55.00 1.60 
Light Truck < 3,750 lbs 15.00 2.70 
Light Truck 3,751- 5,750 16.20 1. 20 
Med Truck 5,751- 8,500 7.20 1.40 
Lite-Heavy 8,501-10,000 1.10 0.00 
Lite-Heavy 10,001 -14, 000 0.'10 0.00 
Med-Heavy 14,001-33,000 1. 00 0.00 
Heavy-Heavy 33,001-60,000 0.90 0.00 
Line Haul > 60,000 lbs 0.00 0.00 
Urban Bus 0.20 0.00 
Motorcycle 1. 70 76.50 
School Bus 0.10 0.00 
Motor Home 1.20 8.30 

Travel Conditions 
Residential 

Home- Home-
Work Shop 

Urban Trip Length (miles) 11.8 35.5 
Rural Trip Length (miles) 15.0 10.0 
Trip Speeds (mph) 30.0 50.0 
% of Trips - Residential 27.3 21.2 

% of Trips - Commercial (by land use) 
Cas ina 
Hotel 

Home-
Other 
35.5 
10.0 
50.0 
51.5 

Catalyst 
98.00 
95.30 
97.50 
95.80 
Bl.80 
50.00 
20.00 
11.10 

0.00 
50.00 
23.50 
0.00 

133.30 

Corrunercial 

COlTUTIute 
11.8 
15.0 
30.0 

5.0 
5.0 

Non-Work 
35 5 
35.5 
50.0 

2 5 
2.5 

Diesel 
0.40 
2.00 
1. 30 
2.80 

18.20 
50.00 
80.00 
88.90 

100.00 
50.00 

0.00 
100.00 

8.'10 

Customer 
35.5 
35.5 
50.0 

92.5 
n.5 
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MITIGATED OPERATIONAL EMISSIONS 

Casino 
Hotel 

TOTAL EMISSIONS (lbs/day) 
PERCENTAGE REDUCTION t 

ROG 
299.91l. 

13.81 

313.76 
4. 

trips. 

NOx 
581.91 

22.32 

604 2::1 
4. 

CO 
5,092.01 

195 35 

5,287.36 
<:\ 

S02 
3.53 
a 14 

3.67 
<:\ 

PMI0 
624.47 

23.96 

648 43 
<:\ 

Includes correction for 
Does not include double adjustment for internal trips 

OPERATIONAL (Vehicle) EMISSION ESTIMATES 

Analysis Year: 2008 Temperature (F) 85 Season: Summer 

EMFAC Version: EMFAC2002 (9/2002) 

Summary of Land Uses: 

Unit Type Acreage Trip Rate 

Casino 
(Worker Trip Rate: 36 81) 

Hotel 
(Worker Trip Rate: 2.54) 

Vehicle A06umptions: 

Fleet Mix: 

Vehicle Type Percent 
Light Auto 55.00 
Light Truck " 3,750 lbs 15.00 
Light Truck 3,751- 5,750 16 20 
Med Truck 5,751 8,500 7.20 
Lite-Heavy 8,501-10,000 1 10 
Lite-Heavy 10,001-14,000 0.40 

14,001-33,000 1.00 
Heavy 33,001-60,000 a 90 
Line Haul " 60,000 lba 0.00 
urban Buo 0.20 
Motorcycle 1. 70 
School Bua 0.10 
Motor Home 1. 20 

Travel Conditious 

Home-

37.68 trips/lOOO sq. ft. 

Type 

2.60 trips/rooms 

Sum 
Total Vehicle 

Non-Catalyst 
1.60 
2.70 
1. 20 
1.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

76.50 
0.00 
8.30 

Residential 
Home- Home-

98. 
95 30 
97 50 
95.80 
81.80 
50.00 
20.00 
11 , 10 

o 00 
50 00 
23,50 

0.00 
83,30 

No. 
Units 

Total 
Trips 

359.6213,551.76 

200.00 519.90 

14,071.66 
428,376.55 

Diesel 
0.40 
2.00 
1. 30 
2.80 

18.20 
50.00 
80.00 
88,90 

100.00 
50.00 
0.00 

100 00 
B.40 

Commercial 

Work. Shop Other Commute Non-Work customer 
Urban Trip Length (miles) 11 .8 35.5 35.5 11 . 8 35.5 35.5 
Rural (miles) 15.0 10.0 10.0 15.0 35.5 35.5 
Trip 30.0 50.0 50.0 30.0 50,0 50.0 
t of Trips Residential 27.3 21.2 51. 5 

%" of Trips Commercial (by land use) 
Casino 5 0 2.5 92.5 
Hotel 5.0 2.5 92.5 
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/<lITIGATION OPTIONS SELECTED 

Non-Residential Mitigation Measures 

Non-Residential Local-Serving Retail Hitigation 

Percent Reduction in Trips is 2% 
Inputs Selected~ 
The Presence of Local-Serving Retail checkbox was selected, 

Non-Residential Transit Service Mitigation 

Percent Reduction in Trips is 0.25% 
Inputs Selected: 
The Number of Daily Weekday Buses Stoppi.ng within 1/4 Mile of si.te is 24 
The Number of Daily Rail or Bus Rapid Tra.."'"lsit Stops Within 1/2 Mile of Site is 0 
The Number of Dedi'cated Daily Shuttle Trips is 0 

Non-Residential pedestriar:./8i.cycle Friendliness Mitigation 

Percent Reduction in Trips is 2.19% 
Inputs Selected: 
The Number of Intersections per Square Mile is 100 
The Percent of Streets with Sidewalks on One Side is 50% 
The Percent of Streets with Sidewalks on 80th Sides is lO't 
The ~ercent of Arterials/Collectors ~}ith Bike Lanes or where suitable, 
Direct ~arallel Routes Exist is 30% 

Non-Residential Free Transit Passes Mitigation 

Percent Reduction in Trips is O.06't 
~ote that the above percent is appli.ed ONLY to worker trips. 
:;:nputs Selected: 
?he Free Transit Passe(ol checkbox -'Jas selected. 

Non-Residential Other Transportation Demand tJ\easures /<litigation 

Percent Red'-lction i.n Trips is 2.24% 
Note that the above percent is applied O~~Y to worker trips. 
Inp'-lts Selected: 
The'Showers/Changi.ng F'acili.tic9 Provided' measure was selected 
The 'Guaranteed Ride Home Program Provi.ded' measure was selected 
Tr.e 'In::ormation provided on Transportation .2Uternatives' measure ""as selected 
The 'Dedicated Employee Transportation Coordi.nator' measure was selected 
The 'Carpool Matchir.g Programs' measure ~las selected 
The 'Preferential Carpool/Vaepool parking' measure Has selected 
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Changes made to the default values for Land Use Trip Percentages 

The Primary Trip % for Blank changed from 90 to 85 
The Diverted Trip % for tilank changed from 10 to 15 
The Primary Trip % for Hotel changed from 60 to 85 
The Diverted Trip % for Hotel changed from 35 to 15 
The Pass-:a.y 7rip %- for Hotel changed from 5 to ° 
Changes made to the default values for Area 

The hearth option switch changed from on to off. 
The area scuce mitigation measure option switch changed from off to on, 
The landscape year changed from 2005 to 2007. 
The reside~tial Arch. Coatings ROG emission factor changed from 0.0185 to 0.0013. 
The nonresidential Arch, Coatings ROG emissicn factcr changed from 0,0185 to 0.001.3, 
Mitigation :neasure Residential Increase Efficiency Beyond Title 24 

has been changed from off to on . 
.Mitigation measure Comr.lercial Increase Efficiency Beycnd Title 24 

has been changed from off to on, 
."litigation :neasure Industrial Increase Efficiency Beyond Title 24 

has been changed from off to on . 
.Mitigation :neasure Residential Electric Landscape Maintenance Equipment 

has been changed from off to on, 
.Mitigation measure Commercial/Industrial Electric Landscape .Maintenance Equipment 

.has been Changed from off to on, 

Changes made to the default values for Operations 

The mitigation option switch changed from off to on, 
The operational emission year changed from 2005 to 2008, 
The home based work selection item changed from 7 to 6, 
The home based shopping trip speed changed from 30 to 50. 
The home based shopping selection item changed from 7 to 10, 
The home based shopping urban trip length changed from 4.6 to 35.5. 
The home based other trip speed changed from 30 to 50" 
The home based other selection item ("'..hanged from 7 to 10, 
The home based other urban trip length changed from 6.1 to 35.5. 
The commercial based commute selection item changed from 7 to 6. 
The commercial based non-work trip speed changed from 30 to 50. 
The commercial based non-work selection item changed from 7 to 10. 
The commercial based nor.-work urban trip length Changed from 5.0 to 35.5. 
The commercial based nor:-work rural trip length changed from 10 to 35,5. 
The commercial based customer trip speed changed from )0 to 50. 
The commercial hased customer selection item changed from 7 to 10. 
The commercial based customer ur'ban trip length changed from 5.0 to 35.5. 
The commercial based customer :!CUral trip length changed from J.O to 35.5. 
The Res and Non-Res Local-Servi~g Retail .Mitigation changed from off to on. 
The Res and Non-Res Transit Service Mitigation changed from off to on. 
The Res and Non-Res ped/Bike Mitigation changed from off to on. 
~he Res and Non-Res Trans Demand Mgmt Measures Mitigation Changed from off to on. 
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UR3EMIS 2002 for l'lindows 8,7,0 

file Name: 
Project Name: 

C:\?rogram Files\URBEMIS 2002 version 
Graton variant H-Subl Long Term 

Project Location: San Francisco Bay Area 
On-Road Motor vehicle Emissions Based on EMFAC2002 version 2 2 

SUMMARY REPORT 
{pounds/Day - Summer) 

AREA SOURCE EMISSION ESTIMATES 

TOTALS (lbs/day,unmitigated) 

OPERATIONAL (VEHICLE) EMISSION 

TOTALS {lbs/day, unmitigated) 

ROG 

° 46 

ESTIMATES 
ROO 

128. B4 

NOx 
2.59 

NOx 

215 .83 

SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 
ROG NOx 

TOTALS (lbs/day, unmitigated) 129.30 21 B, 42 

CO 
3 42 

CO 

,095.00 

CO 
2,0913. 42 

S02 
0,00 

S02 

3,82 

S02 
3 62 

8.7\Projects2k2\Graton V3\Graton variant H-Subl\Gr 

PMI0 
0.01 

PMI0 

676 45 

pr·no 
676.46 
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URBEt1IS 2002 For WindO\.la 8.7.0 

File Name: 
Project Name: 

C:\Program Files\URBEMIS 2002 Version 
Graton Variant H-Sub1 - Long Term 

Project Location: San Francisco Bay Area 
On-Road t1otor Vehicle Emissions Based on Et1FAC2002 version 2.2 

SUMMARY REPORT 
(Tons/Year) 

AREA SOURCE EMISSION ESTIMATES 
ROG 

TOTALS (tpy, unmitigated) 0.06 

OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
ROG 

TOTALS (tpy, unmitigated) 26.29 

NOx 
0.47 

NOx 
46.08 

SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 

TOTALS (tpy, unmitigated) 
ROG 

26.35 
NOx 

46.55 

CO 
0.51 

CO 
384.93 

CO 
385.43 

S02 
0.00 

S02 
0.69 

S02 
0.69 

8. 7 \projects2k2\Graton V3\Graton Variant H-Subl\Gr 

PMIO 
0.00 

PM10 
123.45 

PM10 
123.45 
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URBEMIS 2002 For Windows 8.7.0 

File Name 
Name; 
Location: 

C:\Program Files\URBEMIS 2002 version 
Graton variant H-Suln - Long Texm 
San Francisco Bay Area 

On-Road Motor vehicle Emissions Based on EMFAC2002 version 2.2 

DETAIL REPORT 
(Pounds/Day - Summer) 

AREA SOURCE EMISSION ESTIMATES (Summer Pounds per Day, Unmitigated) 

8.7\Projects2k2\Graton V3\Graton variant H-Subl\Gr 

Source ROG MOx CO 502 PMlO 
Natural Gas 0.19 2.57 2.16 0 0.00 
Hearth No summer emissions 

0.18 
0.00 
0.10 
0.46 

0.02 

2.59 

1.26 0.00 0.00 

0.00 0.01 
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UN~JTIGATED OPERATIONAL EMISSIONS 

Casino 
Hotel 

TOTAL EMISSIONS (lbs/day) 

ROG 
122 84 

6.00 

126.64. 

tripe, 

NOx 
207.66 

7.97 

215,83 

co 
2,017 60 

77.40 

2,095.00 

S02 
3.66 
0.14 

3.82 

PMlO 
651.46 

24.99 

676.45 

Includes correction for 
Does not include double adjustment for internal trips, 

OPERATIONAL (Vehicle) EMISSION ESTIMATES 

Analyeis Year: 2020 Temperature (F): 65 Season: Summer 

EMFAC version: EMFAC2002 (9/2002) 

Summary of Land Uses: 

Unit Type 

Casino 
Hotel 

Vehicle Assumptions: 

Fleet Mix: 

Acreage Trip Rate 

39,43 trips/I 000 sq. ft, 
2,72 trips/rooms 

Sum of 
Total Vehicle 

No. 
units 

Total 
Trips 

359.6214,179 62 
200.00 5H 00 

14,723.82 
449,407.39 

Vehicle Type Percent Non-catalyst Catal Diesel' 
Light Auto 54.4 
Light Truck " 3,750 lbs 15,30 
Light Truck 3,751 5,750 16 4 ° 
Med Truck 5,751- 6,500 7.30 
Lite-Heavy 8,501-10,000 1 10 
Lite-Heavy 10,001-14 / 000 0.30 
Med-Heavy 14,001-33,000 1 00 
Heavy-Heavy 33,001-60,000 o 80 
Line Haul ;;, 60,000 lbs 0.00 
Urban Bus 0.20 
Motorcycle 1.60 
School Bus 0.10 
Motor Home 1.50 

Travel Conditions 
Residential 

Home- Home-
Work Shop 

Urban Trip Length (miles) 11 8 35.5 
Rural (miles) IS 0 10.0 
Trip 30 0 50.0 
% of Trips Residential 27.3 21. 2 

% of Trips 
Casino 
Hotel 

Commercial (by land line) 

0.40 
0.70 
0.60 
0.00 
0.00 
0,00 
0.00 
0,00 
0.00 
0.00 

50.00 
0.00 
0.00 

Home -
Other 
]5 5 
10 0 
50.0 
51.5 

99 
99.00 
99.90 
96.60 
81.90 
66.70 
20.00 
o 00 
0.00 

50.00 
50.00 

0.00 
93.30 

Commercial 

Commute Non-Work 
11.8 
15 0 
30.0 

5.0 
5.0 

35.5 
35 5 
50 0 

2,5 
2,5 

0.20 
1.30 
0 60 
1. 40 

19.20 
33.30 
80.00 

100.00 
100.00 

50.00 
0.00 

100,00 
6.70 

CUstomer 
35,5 
35.5 
50,0 

92.5 
92.5 
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Changes made to the default values for Land Use Trip Percentages 

The Primary Trip % for Blank changed from 90 to 85 
The Diverted Trip % for Blank from 10 to 15 
The Primary Trip % for Hotel from GO to 85 
The Diverted Trip % for Hotel changed from 35 to 15 
The Pass-By Trip % for Hotel changed from 5 to 0 

Changes made to the default values for Area 

The hearth option switch changed from on to off. 
The landscape year changed from 2005 to 20:20. 
The residential Arch. coatings ROG emission factor 
The nonreside~tial Arch. Coat ROG emission factor 
Mitigation measure Commercial Efficiency Beyond 

has been changed from off to on 

from 0.0185 to 0.0013. 
from 0,0165 to 0,0013. 

Title 24 

Mitigation measure Commercial/Industrial Electric Landscape Maintenance Equipment 
has been changed from off to on 

Changes made to the default values for Operations 

The operational emission year changed from to 2020 
The home based work item changed 7 to 6. 
The home based 30 
The home based to 10. 
The home based 4,6 to 35.5 
The home based 
The home based other to 10. 
The home based other 6.1 to 35.5. 
The commercial based from 7 to 6, 
The commercial based trip 30 to SO 
The commercial based select item from 7 to ID. 
The commercial based non-work urban trip length changed from 5.D to 35.5. 
The cammer c i al based non-work rural lengtb changed from 10 to 35.5. 
The commercial based customer from 30 to 50. 
The commercial based customer from 7 to 10. 
The commercial based customer from 5.0 to 35.5. 
The commercial based customer changed from 10 to 35.5. 



Page: 1 
05/11/2009 4:53 PM 

URBEMIS 2002 For Window~ 8.7.0 

File Name: C:\Program <iles\URBEMIS 2002 version 8.7\Projects2k2\Graton V3\Graton Variant H-Subl\Gr 
Project Name: Graton Variant H-Subl - Constuction 
Project Location: San Francisco Bay Area 
On-Road Motor Vehicle Ernissions Based on EMFAC2D02 version 2.2 

SUMMARY REPORT 
(Pounds/Day - Summer) 

CONSTRUCTION EMISSION ESTIMATES 

**. 2007 *** ROG 
TOTALS (lbs/day, unmitigated) 26.73 

*** 2008 .** ROG 
TOTALS (lbs/day, unmitigated) 38.1,12 

* •• 2009 *** ROG 
TOTALS (lbs/day, unmitigated) 7.64-

NOx CO 
193.02 211.86 

NOx CO 
120.83 172.68 

NOX CO 
45.84 62.58 

S02 
0.05 

S02 
0.00 

S02 
0.00 

PMI0 PMI0 PMI0 
TOTAL EXHAUST DUST 
55.56 7.43 1,18.13 

PMI0 PMI0 PMI0 
TOTAL EXHAUST DUSI' 

4.83 4. -1\ 2 0.41 

PMI0 PenD PMID 
TOTAL EXHAUST DUST 

1.48 1. 47 0.01 
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URBEMIS 2002 For Windows B.7.0 

file Name: 
project Name: 
project Location: 

C'\Program Files\URBEMIS 2002 version 8. 7 \Projects2k2\Graton V3\Graton Variant H-Subl\Gr 
Graton Variant H-Subl Constuction 
San Francisco Area 

on-Road Motor Vehicle Emissions Based on version 2.2 

SUMMARY REPORT 
(Tons/ Year) 

CONSTRUCTION EMISSION ESTIMATES 
PMI0 PMI0 PMI0 

••• 2007 • •• ROG NOx CO S02 TOTAL EXHAUST DUST 
TOTALS (tpy, unmi tigatedl 1.75 12.41 13 67 0.00 3.23 0.50 2.73 

PMI0 PM10 PMI0 .... 200B • •• ROG NOx CO S02 TOTAL EXHAUST DUST 
TOTALS Itpy, unmitigated) 2.41 11.25 15.13 0.00 0.47 0.43 0.04 

PMI0 i?MI0 PMI0 
••• 2009 -_. ROG NOx CO S02 TOTAL EXHAUST DUST 
TOTALS (tpy, unmitigated) 0.16 1. 00 1.37 0.00 0.03 o 03 0.00 
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URBEMIS 2002 For windows 8.7,0 

Fi.le Name: C:\Program Files\URBEMIS 2002 Vecsion 8.7\projects2k2\Graton V3\Graton variant H-Subl\Gr 
project Name: Graton Variant H-Subl - Constuction 
project Location: San Francisco Bay Area 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 

DETAIL REPORT 
(Pounds/Day - Summer) 

construction Start Month and Year: June, 2007 
Construction Duration 27 
Total Land Use Area to be Developed, 56 acres 
Maximum Acreage Disturbed Per Day: 4.8 acres 
Single Family Units: 0 Multi-Family Units: 0 
Retail/Office/Institutional/Induetrial Square Footage: 459628 

CONSTRUCTION EMISSION ESTIMATES UNMITIGATED (lbs/day) 

Source 
••• 2007*·· 

Phase 1 - Demolition Emissions 
Fugitive Dust 
Off-Road Diesel 
On-Road Diesel 
Worker Trips 

Maximum lbs/day 

ROG 

10,75 
1. 42 
0.06 

12.23 

Phase 2 - Site Grading 
Fugitive Dust 

Emissions 

Off-Road Diesel 
On-Road Diesel 
Worker Trips 

Maximum lts/day 

25.06 
1. 57 
0,10 

26.73 

Phase 3 - Building Construction 
Bldg Const Off-Road Diesel 10.62 
Bldg Const Worker Trips 1.11 
Arch coatings Off-Gas 0.00 
Arch Coatings Worker Trips 0,00 
Asphalt Off-Gas 0,00 
Asphalt Off-Road Diesel 0.00 
Asphalt On-Road Diesel 0.00 
Asphalt worker Trips 0.00 

MaY~mum lbs/day 11.73 

Max Its/day all phases 26.73 

*"" 2008 0 
•• 

Phase 1 - Demolition Emissions 
Fugitive Dust 
Off-Road Diesel 
On-Road Diesel 
Worker Tripo 

Maximum its/day 

Phase 2 - Site Grading Emissions 
Fugitive Dust 

0,00 
0.00 
0.00 
0.00 

Off-Road Diesel 0 00 
On-Road Diesel 0.00 
Worker Trips 0 00 

Maximum lbs/day 0,00 

Phase 3 - Building Construction 
Bldg Const Off-Road Diesel 10.62 
Bldg Const worker Trips 1.02 
Arch coatings Off-Gas 18.11 
Arch Coatings worker Trips 1.02 
Asphalt Off-Gas 0,15 
Asphalt Off-Road Diesel 7.41 
Asphalt On-Road Diesel 0.04 
Asphalt Worker Trips 0,05 

Maximum Ibs/day 38.42 

Max Ibs/day all phases 38 4.2 

NOx 

79.71 
20.44 

0.10 
100.25 

165.65 
27.31 

0.06 
193.02 

76.09 
0.68 

0.00 

0.00 
0.00 
0.00 

76.76 

193.02 

o 00 
0,00 
0.00 
0.00 

0,00 
0,00 
0,00 
0.00 

72 .88 
0.63 

0.63 

46,00 
0.66 
0.03 

120.83 

120.83 

co 

81. 01 
5,27 
1. 73 

88.01 

204,75 
5,86 
1.25 

211.86 

81.91 
14 .31 

0,00 

0.00 
0.00 
0.00 

96 .21 

211 . 86 

o 00 
0.00 
o 00 
0.00 

0.00 
0.00 
0.00 
0.00 

83.96 
13.33 

13.33 

61.26 
0,14 
0,66 

172 ,68 

172.68 

S02 

0.04 
0.00 
0.04 

0.05 
0.00 
0.05 

0.00 

0.00 

0.00 
0.00 
0.00 

0.05 

0.00 
0.00 
0.00 

0,00 
0,00 
0.00 

0.00 

0,00 

0.00 
0.00 
0.00 

0.00 

PMI0 
TOTAL 

7,09 
3.45 
0.70 
0.01 

11.25 

48.00 
6,76 
0,78 
0,02 

55.56 

3 19 

° ,21 

0,00 

0.00 
0.00 
0.00 
3.40 

55,56 

0.00 
0.00 
0.00 
0.00 
0.00 

0,00 
0.00 
0,00 
0.00 
0,00 

2.88 
0.21 

0 21 

1. 50 
0,02 
0,01 
4,83 

4.83 

PMI0 
EXHAUST 

3.4.5 
0.60 
0.00 
4.05 

6.76 
0.67 
0.00 
7.43 

3.19 
0.01 

0.00 

0.00 
0.00 
0,00 
3.20 

7.43 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

2.88 
0.01 

0.01 

1.50 
0.02 
0.00 
4.42 

4.42 

PMIO 
DUST 

7.09 
0.00 
0.10 
0.01 
7.20 

48.00 
0.00 
0,11 
0.02 

48,13 

0,00 
0,20 

0.00 

0,00 
0.00 
0.00 
0.20 

48,13 

0.00 
0 00 
0.00 
0,00 
0,00 

0.00 
0.00 
0.00 
0 00 
0,00 

0.00 
0.20 

0.20 

0.00 
0,00 
0.01 
0.41 

0.41 
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Phase 1 - Demolition Emissions 
Fugitive Dust 
Off-Road Diesel 
On-Road Diesel 
Worker Trips 

Maximum lbs/day 

0.00 
0.00 
0.00 
0.00 

Phase 2 - Site Grading 
Fugitive Dust 

Emissions 

Off-Road Diesel 
On-Road Diesel 

Phase 3 - Construction 
Bldg Const Diesel 
Bldg Const Worker Trips 
Arch Coatings Off-Gas 
Arch Coatings Worker Trips 
Asphalt Off-Gas 
Asphalt Off Road Diesel 
Asphalt On-Road Diesel 
Asphalt Worker Trips 

Maximum lbs/day 

Max lbs/day all phases 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.15 
7.41 
o 04 
0.05 
7.64 

7.64 

Phase 1 - Demolition Assumptions 
Start Month/Year for Phase 1: Jun '07 
phase 1 Duration; 1.0 months 
Building Volume Total (cubic feetl: 85540 
Building Volume (cubic feet): 16875 
On-Road Truck (Vl'1T): 936 
Off-Road Equipment 

No. 
1 
2 
1 Rubber Tired 

phase 2 Site 
Start Month/Year 
Phase 2 Duration: 5 months 
On-Road Truck Travel (Vl'1T): 1041.5 
OEE-Road Equipment 

No. Type 
1 Crawler TraCtors 
3 Graders 
1 Off 
2 
1 

Z Scrapers 
3 Tractor/Loaders/Backhoes 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

45.21 
0.60 
0.03 

45.84 

45.84 

phase 3 - Construction Assumptions 
Start Phase 3: Dec '07 
Phase 3 Duration 21 months 

352 
165 

174 
417 
190 
165 
313 

79 

Start Month/Year for Subphase Building: Dec '07 
SubPhase Building Duration: 13 months 
Off-Road Equipment 

o 00 
0.00 
0.00 
a 00 

0.00 
0.00 
0.00 
0.00 

o 00 
0.00 

O. 00 

51.84 
0.13 
0.60 

62.58 

62 58 

NO. Type 
2 Concrete/Industrial saws 

Horsepower 
84 

1 
2 
2 
2 

Cranes 
Other Equipment 
Rough Terrain Forklifts 

190 
190 

94 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

a 00 

0.00 
0.00 
0.00 

0.00 

Load FactOr 
0.620 
0.590 
0.465 

toad Factor 
0.575 
0.575 
0.490 
0.620 
a 465 
0.660 
0.465 

Load Factor 
0.730 
0.430 
0.620 
a 475 
0.465 

Start Month/Year for 
79 

Coatings: Sep '08 
subPb.ase Architectural Coatings 
Start Month/Year for SubPhase 
SubPhase Asphalt Duration: 5 
Acres to be Paved: 6.4 
Off-Road Equipment 
NO. 

Z 
2 
3 

Paving Equipment 
Rollers 

Duration: 3 months 
: Oct '08 

111 
114 

Load Factor 
0.590 
0.530 
0.430 

0.30 
0·00 
0.00 
0.00 
o 00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

1. 46 
0.01 
0.01 
1.48 

1.48 

0.00 
0.00 
0.00 
0.00 

0.00 
o 00 
0.00 
0.00 

0.00 
0.00 

0.00 

1.46 
o 01 
a 00 
1.47 

1." 7 

Hours/Day 
8.0 
8.0 
8.0 

Hours/Day 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

Hours/Day 
8 0 
8.0 
8.0 
8.0 
8.0 

Hours/Day 
8.0 
8.0 
8.0 

0.00 
0.00 
0.00 
0.00 
0.00 

a 00 
0.00 
o 00 
0.00 
0.00 

0.00 
0.00 

0.00 

a 00 
a 00 
0.01 
0.01 

0.01 
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Ch~~ges made to the default values for Land Use Trip Percentages 

The Primary Trip % for Blank changed from 90 to 100 
The Diverted Trip % for Blank changed frcm 10 to a 
The Primary Trip % for Hotel changed from 60 to 100 
The Diverted Trip % for Hotel changed from 35 to 0 
The Pass-By Trip % far Hotel changed from 5 to 0 
The Primary Trip % for Office park changed from 80 to 100 
The Diverted Trip % for Office park changed from 15 to 0 
The Pass-By Trip % Eor OEEice park changed from 5 to ° 
Changes made to the deEault values Eor Construction 

The user has overridden the DeEault phase Lengths 
Site Grading Truck Haul Capacity (yds3) changed from 20 to 12 
Site Grading Miles/Round Trip changed from 20 to 5 
Architectural Coatings: ~ ROG/Et2 (residential) changed fram 0,0185 to 0.0013 
Architectural Coatings: ~ ROG/ft2 (non res) ch~~ged from 0,0185 to 0.0013 
phase 2 mitigation measure Soil Disturbance: Apply soil stabilizers to inactive areas 

has been changed from off. to on, 
Phase 2 mitigation measure Soil Di6turbance: Replace ground cover in disturbed areas quickly 

has been changed from off to on. 
Phase 2 mitigation measure Soil Disturbance: Water exposed surfaces - 2x daily 

bas been changed from off to on. 



Page: 1 

5/12/2009 3:45:09 PM 

Urbemis 2007 Version 9.2.4 

Summary Report for Annual Emissions (TonsNear) 

File Name: C:\Documents and Setlings\equinn\Application Data\Urbemis\Version9a\Projects\Graton H-Sub 1\Graton - Variant H-Sub1.urb924 

Project Name: Graton - Variant H-Sub1 

Project Location: Bay Area Air District 

On-Road Vehicle Emissions Based on: Version : Emfac2007 V2.3 Nov 1 2006 

Off-Road Vehicle Emissions Based on: OFFROAD2007 

CONSTRUCTION EMISSION ESTIMATES 

CO2 

2007 TOTALS (tons/year unmitigated) 730.51 

2007 TOTALS (tons/year mitigated) 730.51 

Percent Reduction 0.00 

2008 TOTALS (tons/year unmitigated) 1,322.34 

2008 TOTALS (tons/year mitigated) 1,322.34 

Percent Reduction 0.00 

2009 TOTALS (tons/year unmitigated) 555.03 

2009 TOTALS (tons/year mitigated) 555.03 

Percent Reduction 0.00 
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AREA SOURCE EMISSION ESTIMATES 

TOTALS (tons/year, unmitigated) 

TOTALS (tonslyear, mitigated) 

Percent Reduction 

OPERATIONAL (VEHICLE) EMISSION 
ESTIMATES 

TOTALS (tons/year, unmitigated) 

TOTALS (tons/year, mitigated) 

Percent Reduction 

C02 

875.96 

700.87 

19.99 

C02 

72,443.31 

70,704.09 

2.40 

SUM OF AREA SOURCE AND OPERATIONAL EMISSION 
ESTIMATES 

TOTALS (tons/year, unmitigated) 

TOTALS (tons/year, mitigated) 

Percent Reduction 

C02 

73,319.27 

71,404.96 

2.61 
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Urbemis 2007 Version 9.2.4 

Combined Summer Emissions Reports (Pounds/Day) 

File Name: C:\Documents and Settings\equinn\Application Data\UrbemisWersion9a\Projects\Graton H-Sub 1\Graton - Variant H-Sub1.urb924 

Project Name: Graton - Variant H-Sub1 

Project Location: Bay Area Air District 

On-Road Vehicle Emissions Based on: Version : Emfac2007 V2.3 Nov 1 2006 

Off-Road Vehicle Emissions Based on: OFFROAD2007 

Summary Report: 

CONSTRUCTION EMISSION ESTIMATES 

2007 TOTALS (Ibs/day unmitigated) 

2007 TOTALS (Ibs/day mitigated) 

2008 TOTALS (Ibs/day unmitigated) 

2008 TOTALS (Ibs/day mitigated) 

2009 TOTALS (Ibs/day unmitigated) 

2009 TOTALS (Ibs/day mitigated) 

AREA SOURCE EMISSION ESTIMATES 

TOTALS (Ibs/day, unmitigated) 

TOTALS (Ibs/day, mitigated) 

Percent Reduction 

C02 

17,542.56 

17,542.56 

10,094.21 

10,094.21 

11,835.16 

11,835.16 

C02 

4,802.58 

3,843.19 

19.98 
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OPERATIONAL (VEHICLE) EMISSION ESTIMATES 

TOTALS (Ibslday, unmitigated) 

TOTALS (ibs/day, mitigated) 

Percent Reduction 

C02 

417,413.05 

407,391.78 

2.40 

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES 

TOTALS (Ibs/day, unmitigated) 

TOTALS (Ibs/day, mitigated) 

Percent Reduction 

Construction Unmitigated Detail Report 

C02 

422,215.63 

411,234.97 

2.60 

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated 

Time Slice 61112007-6.11412007 
Active Days: 10 

Demolition 06/0112007-
06/3012007 

Fugitive Dust 

Demo Off Road Diesel 

Demo On Road Diesel 

Demo Worker Trips 

C02 

3,294,71 

3,294.71 

0.00 

2,281.38 

862.48 

15084 



Page: 3 

5(12/20093:45:42 PM 

Time Slice 6/1512007-6/2912007 
Active Days: 11 

Demolition 06/01/2007· 
0613012007 

Fugitive Dust 

Demo Off Road Diesel 

Demo On Road Diesel 

Demo Worker Trips 

Mass Grading 06/15/2007· 
09/01/2007 

rvlass Grading Dust 

rvlass Grading Off Road Diesel 

Mass Grading On Road Diesel 

Mass Grading Worker Trips 

Time Slice 71212007-8/14/2007 
Active Days: 32 

Mass Grading 06/1512007-
09/01/2007 

Mass Dust 

Mass Grading Off Road Diesel 

Mass On Road Diesel 

Mass Worker Trips 

3,294.71 

0.00 

2,281.38 

862.48 

150.84 

6,717.76 

0.00 

3,007.48 

3.559.44 

150.84 

6,717.76 

6,717.76 

0.00 

3,007.48 

3,559.44 

150.84 



4 

5/12/20093:45:42 PM 

Time Slice 8/15/2007-8131/2007 
Active Days: 13 

Fine Grading 08/15/2007-
09/15/2007 

Fine Grading Dust 

Fine Grading Off Road Diesel 

Fine Grading On Road Diesel 

Fine Grading Worker Trips 

Mass Grading 06/15/2007-
09/01/2007 

Mass Grading Dust 

Mass Grading Off Road Diesel 

Mass Grading On Road Diesel 

Mass Worker 

Time Slice 91312007-9/14/2007 
Active Days: 10 

Fine 08115/2007-
09/15/2007 

Fine Grading Dus! 

Fine Grading Off Road Diesel 

Fine On Road Diesel 

Fine Grading Worker Trips 

Time Slice 9/1712007·1015/2007 
Active 15 

Building 09/15/2007·05115/2009 

Building Off Road Diesel 

Vendor Trips 

Worker Trips 

17,542.56 

10,824.80 

0.00 

3,007.48 

7,666.48 

150.84 

6,717.76 

0.00 

3,007.48 

3,559.44 

50.84 

10,824.80 

10,824.80 

0.00 

3,007.48 

7,666.48 

15084 

10,061.72 

10,06172 

3,197.75 

3,314.23 

3,549.74 
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Time Slice 10/8/2007·12131/2007 
Active Days: 61 

09/1512007 -05115/2009 

Off Road Diesel 

Building Vendor 

Building WOrker Trips 

Coaling 10108/2007-05(31/2009 

Archi tectu ra I 

Coating Worker Trips 

Time Slice 1/112008-1213112008 
Active 262 

Building 09/1512007·05/15/2009 

Building Off Road Diesel 

Building Vendor Trips 

Building Worker Trips 

10/08/2007-05/31/2009 

Architectural Coating 

Worker Trips 

10,093.97 

10,06172 

3,197.75 

3,31423 

3,549.74 

32.25 

0.00 

32.25 

10,094.21 

10,061.97 

3,197.75 

3,314.35 

3,549.87 

3225 

0.00 

32.25 
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Time Snce 1{1f2009-2/13/2009 10,095.72 
Active Days: 32 

Building 09/15/2007-05/15/2009 10,063.46 

Building Off Road Diesel 3,197,75 

Building Vendor Trips 3,314.38 

Building Worker Trips 3,551,33 

10{08/2007 -05131/2009 32.26 

Architectural 0.00 

Coating Worker Trips 32.26 

Time Slice 2/16/2009-5/15/2009 11,835.16 
Active Days: 65 

Asphalt 02/15/2009-05f31 12009 1,739.43 

Paving Off-Gas 0,00 

Paving Off Road Diesel 1,131.92 

Paving On Road Diesel 366.06 

Paving Worker Trips 241.46 

Building 09/15/2007-0511512009 10,063.46 

Building Off Road Diesel 3,197,75 

Building Vendor 3,3'14.38 

Bulld'ing Worker Trips 3,551,33 

10/08/2007 ·05131/2009 32,26 

Archflectural 0.00 

Worker Trips 32.26 
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Time Slice 5/18/2009-5/29/2009 
Active Days: 10 

Asph alt 02/15/2009-05/31/2009 

Paving Off-Gas 

Paving Off Road Diesel 

Paving On Road Diesel 

Paving Worker Trips 

Coating 1 Of 08/2007 -05131/2009 

Architectural Coating 

Coating Worker Trips 

1,771.69 

1,739.43 

0.00 

1,131.92 

366.06 

241,46 

32.26 

0.00 

32.26 

Phase Assumptions 

Phase: Demolition 6/1/2007 - 6130/2007 - Type Your Description Here 

Building Volume Total (cubic feet): 85540 

Building Volume Daily (cubic feet): 16875 

On Road Truck Travel (VMT): 234.38 

Off-Road Equipment: 

1 Concrete/Industrial Saw.; (10 hp) operating at a 0.73 load factor for 8 hours per day 

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day 

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day 

Phase: Fine Grading 8/15/2007 - 9/15/2007 - Default Fine Site Grading Description 

Total Acres Disturbed: 21.1 

Maximum Daily Acreage Disturbed: 5.28 

Fugitive Dust Level of Detail: Default 

20 Ib 5 pe r acre-day 

On Road Truck Travel (VMT): 2083.33 

Off-Road Equipment: 
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1 Graders (174 hpj operating at a 0.61 load factor for 8 hours per day 

1 Rubber TIred Dozers (357 hpj operating at a 0.59 load factor for 8 hours per day 

2 TractorslloaderslBackhoes (108 hpj operating at a 0.55 load factor for 7 hours per day 

\ Water Trucks (189 hpj operating at a 0.5 load factor for 8 hours per day 

Phase: Mass Grading 6115/2007 - 91112007 - Type Your Description Here 

Total Acres Disturbed: 21.1 

Maximum Daily Acreage Disturbed: 5.28 

Fugitive Dust level of Detail: Default 

20 Ibs per acre-day 

On Road Truck Travel (VMT): 967.26 

Off-Road Equipment: 

1 Graders (17 4 hpj operating at a 0.61 load factor for 8 hours per day 

1 Rubber Tired Dozers (357 hpj operating at a 0.59 load factor for 8 hours per day 

2 Tractors/loaders/Backhoes (108 hpj operating at a 0.55 load factor for 7 hours per day 

1 Water Trucks (189 hpj operating at a 0.5 load factor for 8 hours per day 

Phase: Paving 211512009 - 5/3112009 - Default Paving Description 

Acres to be Paved: 5.28 

Off-Road Equipment: 

4 Cement and Mortar Mixers (10 hpj operating at a 0.56 load factor for 6 hours per day 

1 Pavers (100 hpj operating at a 0.62 load factor for 7 hours per day 

2 Paving Equipment (104 hpj operating at a 0.53 load factor for 6 hours per day 

1 Rollers (95 hpj operating at a 0.56 load factor for 7 hours per day 

Phase: Building Construction 9/1512007 - 5115/2009 - Default Building Construction Description 

Off-Road Equipment: 

2 Cranes (399 hpj operating at a 0.43 load factor for 6 hours per day 

3 Forklifts (145 hpj operating at a 0.3 load factor for 6 hours per day 

2 Generator Sets (49 hpj operating at a 0.74 load factor for 8 hours per day 
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3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day 

3 Welders (45 hpj operating at a 0.45 load factor for 8 hours per day 

Phase: Architectural Coaling 10/8/2007 - 5131/2009 - Default Architectural Coating Description 

Rule: Residentiallnlerior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250 

Rule: Residential Exterior Coatings begins 1/1/2005 ends 12131/2040 specifies a VOC of 250 

Rule: Nonresidenliallnterior Coatings begins 1/1/2005 ends 12131/2040 specifies a VOC of 250 

Rule: Nonresidenlial Exterior Coatings begins 1/1/2005 ends 1213112040 specifies a VOC of 250 

Construction Mitigated Detail Report: 

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated 

Time Slice 6/1/2007-6/14/2007 
Active Days: 10 

Demolition 06101/2007-
06/30/2007 

Fugitive Dust 

Demo Off Road Diesel 

Demo On Road Diesel 

Demo Worker Trips 

C02 

3,294.71 

3,294.71 

0.00 

2,281.38 

862.48 

150.84 
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Time Slice 6/15/2007-6129/2007 
AcLive Days: 11 

Demolition 06101/2007-
06/3012007 

Fugiflve Dust 

Demo Off Road Diesel 

Demo On Road Diesel 

Demo Worker Trips 

Mass Grading 06/15/2007-
09/01/2007 

Mass Grad·1n9 Dust 

Mass Grading Off Road Diesel 

Mass Grading On Road Diesel 

Mass Grading Worker Trips 

Time Slice 71212007-8/14/2007 
Active Days: 32 

Mass Grading 06/15/2007-
09101/2007 

Mass Grading Dusl 

Mass Grading Off Road Diesel 

Mass Grading On Road Diesel 

Mass Grading Worker Trips 

10,Oi2.46 

3,294.71 

0.00 

2,281.38 

862.48 

150.84 

6,717.76 

0.00 

3,007.48 

3,559.44 

150.84 

6,717.76 

6,717.76 

0.00 

3,007.48 

3,559.44 

15084 
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Time Slice B/15/2007-BJ31/2007 
Active Days: 13 

Fine 08115/2007-
09{15/2007 

Fine Dust 

Fine Off Road Diesel 

Fine On Road Diesel 

Fine Grading Worker Trips 

Mass Grading 06/15/2007-
09/01/2007 

Mass Dus1 

Mass Grading Off Road Diesel 

Mass On Road Diesel 

Mass Worker Trips 

Time Slice 9/3/2007-9/1412007 
Active Days: 10 

Fine 08115/2007-
09/15/2007 

Fine Dus! 

Fine Off Road Diesel 

Fine On Road Diesel 

Fine 

Time Slice 9/17/2007-10/5/2007 
Active Days: 15 

09/15/2007-05/15/2009 

Off Road Diesel 

Vendor Trips 

Worker Trips 

17,542.56 

10,B24.BO 

0.00 

3,007.48 

7,666.48 

150.84 

6,717.76 

0.00 

3,007.48 

3,559.44 

15084 

10,B24.80 

10,B24,80 

0.00 

3,007.48 

7,666.48 

150.B4 

10,061.72 

0,061.72 

3,197.75 

3,314.23 

3,549.74 
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Time Stice 10/812007-12/31/2007 10,093.97 
Active Days: 61 

Building 09/15/2007-0511512009 10,061.72 

Building Off Road Diesel 3,197.75 

Building Vendor Trips 3,314.23 

Building Worker Trips 3,549.74 

Coating 10/08/2007-05131/2009 32.25 

Architectural Coating 0.00 

Coating Worker Trips 32.25 

Time Slice 1/112008-12/31/2008 
Active Days: 262 

Building 09115/2007-05/15/2009 10,061.97 

Building Off Road Diesel 3,197.75 

Vendor Trips 3,314.35 

Worker Trips 3,549.87 

Coa ling 10/08/2007-0513112009 32.25 

Architectural 0.00 

Worker Trips 32.25 
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Time Slice 1/1/2009-2113/2009 10,095.72 
Active Days: 32 

09/15/2007-05/1512009 10,063.46 

Off Road Diesel 3,197.75 

Vendor 3,314.38 

Worker Trips 3,551.33 

10/08/2007-05131/2009 32.26 

Architectural 0.00 

Worker Trips 32.26 

Time Slice 2116/2009-5115/2009 11.835.16 
Active Days: 65 

Asphalt 0211512009-05/31/2009 1,739.43 

Off-Gas 0.00 

Off Road Diesel 1,131.92 

On Road Diesel 366.06 

Worker Trips 241,46 

09/15/2007-05/15/2009 10,06346 

Off Road Diesel 3,197.75 

Vendor 3,314.38 

Worker Trips 3,551.33 

10/08/2007-0513112009 32.26 

Arch itectu ral 0.00 

Worker Trips 32.26 



Page: 14 

5/12/20093:45:43 PM 

Time Stice 5/1812009-512912009 
Ac\"lve Days: 10 

Asphalt 02/15/2009-0513112009 

Paving Off-Gas 

Paving Oft Road Diesel 

Paving On Road Diesel 

Paving Worker Trips 

Coating 10/08/2007-05131/2009 

Architectural Coating 

Coating Worker Trips 

1,771.69 

1,739.43 

0.00 

1,131.92 

366.06 

241.46 

32.26 

0.00 

32.26 

Construction Related Mitigation Measures 

The following mitigation measures apply 10 Phase: Demotition 6/1/2007 - 6/30/2007 - Type Your Description Here 

For Concrete/Industrial Saws, the Use Aqueous Diesel Fuel mitigation reduces emiss'lons by: 

NOX: 15% PM10: 50% PM25: 50% 

For Concrete1lndustrial Saws. Ihe Diesel Particulate Filter (DPF) 151 Tier mitigaUon reduces emissions by: 

PM10: 85% PM25: 85% 

For Rubber Tired Dozers, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Dozers, Ihe Diesel Particulate Filler (DPF) 1st Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Part'lcuiate Filter (DPF) 1st Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 

The following mitigation measures apply to Phase: Fine Grading 8/1512007 - 9/15/2007 - Default Fine Site Grading Description 

For Soil Stablizing Measures, the Water exposed surfaces 2x dally watering mitigation reduces emissions by: 

PM10: 55% PM25: 55% 



Page: 15 

5f12/2009 3:45:43 PM 

For So"1i S1ablizing Measures, the Equipment 10adingJunioading mitigation reduces emissions by: 

PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Reduce speed on unpaved roads to less than 15 mph mitlgalion reduces emissions by: 

PM10: 44% PM25: 44% 

For Unpaved Roads Measures, the Manage haUl road du51 2x daily watering mitigation reduces emissions by: 

PM10: 55% PM25: 55% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filler (DPF) 1 st Tier mitigation reduces emissions by: 

PM10: B5% PM25: 85% 

For Rubber Tired Dozers, the Use Aqueous Diesel Fuel miliga1ion reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Dozers, the Diesel Particulate Filter (DPF) lsi Tier mitigation reduces emissions by: 

PMlO: 85% PM25: 85% 

FOT Tractors/Loaders/Backhoes, 1he Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filler (DPF) 1st Tier mitigation reduces emissions by: 

PM10: 85% PM25: B5% 

For Water Trucks, the Use Aqueous Diesel Fuel mitigation reduces emiss ions by: 

NOX: 15% PM10: 50% PM25"" 50% 

For Waler Trucks, the Diesel Particulate Filter (DPF) 151 Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 

The following mitiga1ion measures apply to Phase: Mass Grading 6/15f2007 - 9/1/2007 - Type Your Description Here 

For Soil Stablizing Measures, the Water exposed surfaces 2x daily watering mitigation reduces emissions by: 

PMlO: 55% PM25: 55% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by: 

PM10: 69% PM25: 69% 

For Unpaved Roads Measures. the Reduce speed on unpaved roads 10 less than 15 mph mitigation reduces emissions by: 

PM10: 44% PM25: 44% 

For Unpaved Roads Measures, the Manage haul road dust 2x daily waterin9 mitigation reduces emissions by: 
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PM10: 55% PM25: 55% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: i5% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 1 st Tier mitigation reduces emissions by: 

PM1O: 85% PM25: 85% 

For Rubber Tired Dozers, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM1 0: 50% PM25: 50% 

For Rubber Tired Dozers, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by: 

PM1 0: 85% PM25: 85% 

ForTractorsfLosoers/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX; 151:'/0 PM1 0: 50% PM25: 50% 

For TractorsfLoaderslBackhoes, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 

For Water Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM1 0: 50% PM25: 50% 

For Water Trucks, the Diesel Particulate Filter (DPF) 1 st Tier mRigation reduces emissions by: 

PM1O: 85% PM25: 85% 

The following mitigation measures apply to Phase: Paving 2!15/2009 - 5/3112009 - Default Paving Description 

For Cement and Mortar Mixers, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM1 0: 50% PM25: 50% 

Fo( cement and Mortar Mixers, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 1st Tier miUgation reduces emissions by: 

PM10: 85% PM25: 85% 

For Paving Equipment, the Use Aqueous Diesel Fuel mitigaUon reduces emissions by: 

NOX: 15% PM1 0: 50% PM25: 50% 

For Paving Equipment, the Diesel Particulate Filter (DPF) 1 st Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 
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For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM10: 50% PM25"" 50% 

For Rollers. the Diesel Particulate Filter (DPF) 1 st Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 

The following m"rtigation measures apply to Phase: Building Construction 9/15/2007 - 5115/2009 - Default Building Construction Description 

For Cranes. the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 

For Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For Forklifts, the Diesel Particulate Filler (DPF) 1 st Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 

For Generator Sets, the Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For Generator Sets, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by: 

PM10: 85% PM25: 85% 

For TractorsILoaders/Backhoes, lhe Use Aqueous Diesel Fuel mitigation reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For TraclorsfLoaderslBackhoes, the Diesel Pa rtlculate Filter (DPF) 1 st Tier mitigation reduces emissions by: 

PM1 0: 85% PM25: 85% 

For Welders, the Use Aqueous Diesel Fuel mitiga1ion reduces emissions by: 

NOX: 15% PM10: 50% PM25: 50% 

For Welders, the Diesel Particulate Filler (DPF) 1 sl Tier miflgaUon reduces emissions by: 

PM10: 85% PM25: 85% 

The following mitigation measures apply to Phase: Architectural Coating 10/8/2007 - 513112009 - Default Architectural Coaling Description 

For Nonresidential Architectural CoaUng Measures, the Nonresidential Exlerior. Use Low VOC Coatings mitigation reduces emissions by: 

ROG: 10% 

For Nonresidential Architectural Coating Measures, the Nonresidential Interior: Use Low VOC Coatings mitigaUon reduces emissions by: 

ROG: 10% 
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Area Source UnmitiQated Detail Report 

AREA SOURCE EMISSION ESTIMATES Summer Pounds Per Day. Unmitigated 

Source C02 

Natural Gas 

Hearth - No Summer Emissions 

Landscape 

Consumer Products 

Architectural Coalings 

TOTALS 

4,796.96 

5.62 

4,802.58 
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Area Source Mitigated Detail Report: 

AREA SOURCE EMISSION ESTIMATES Summer Pounds Per Day, Mitigated 

Source 

Natural Gas 

Hearth - No Summer Emissions 

Landscape 

Consumer Products 

Architectural Coatings 

TOTALS (Ibslday, mitigaled) 

C02 

3,837.57 

5.62 

3,843.19 

Area Source Mitigation Measures Selected 

Mitigation Description 

Commercial Increase Energy Efficiency Beyond Title 24 

Percent of Commercial and Industrial Landscape Equipment that are Electrically Powered and 
have Electrical Outlets Available 

For Nonresidential Interior Use Low VOC Coating 

For Nonresidential Exterior Use Low VOC Coating 

Area Source Changes to Defaults 

Percent Reduction 

20.00 

20.00 

10.00 

10.00 
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Operational Unmitigated Detail Report: 

OPERATIONAL EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated 

Source C02 

Hotel 

Casino and Entertainment 

TOTALS (Ibs/day, unmitigated) 

Operational Mitigated Detail Report: 

15,145.00 

402,268.05 

417,413.05 

OPERATIONAL EMISSION ESTIMATES Summer Pounds Per Day, Mitigated 

Source C02 

Hotel 

Casino and Entertainment 

TOTALS (Ibs/day, mitigated) 

Residential Mitigation Measures 

Nonresidential Mitigation Measures 

14,781.23 

392,610.55 

407,391.78 

Non-Residential Local-Serving Retail Mitigation 

-------------------------------------

Percent Reduction in Trips is 2% 

Inputs Selected: 

Operational Mitigation Options Selected 

The Presence of local-Serving Retail checkbox was selected. 

Non-Residential Transit Service Mitigation 
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~deotiaf MIUgaUon Measures 

Percent Reduction in Trips is 0.4% 

Inputs Selected: 

The Number of Daily Weekday Buses Stopping Within 114 Mile of Site is 24 

The Number of Daily Rail Of Bus Rapid Transit WrtNn in Mile of Site is 0 

The Number of Dedicated Daily Sh\.ittle Trlps Is 0 

Non~Residential Free Transit Passes MiHgatlOo 

Percent ReducHOf'l in Trips is 0.1 % 

Note thallhe above pen-...eot is applied ONl Y to worker trips. 

Inputs Selected: 

The Free Tmosit Passes checkbox was selected. 

Operational Settings: 

Includes corredion for passby 

Does not include double counting adjustment for ioternal trips 

Analysis Year: 2008 Temperature (F): 85 Season: Summer 

EmtBc: Version: Emfac2001 V2.3 Nov 1 2006 

S~mmar\l of Land Uses 

Land Use Type 

Hotel 

Acreage Trlp Rate 

2.72 

UnM Type 

rooms 

No. Uni1s 

200.00 

Total Trips 

544.00 

TolalVMT 

16.567.28 
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land Use Type 

Casino and Entertainment 

Vehicle Type 

Light Auto 

Light Truck <: 3750 Ibs 

Light Truck 3751-5700 Ibs 

Med Truck 5751-8500 Ibs 

Lite-Heavy Truck 8501·10,000 100 

Lite-Heavy Truck 10,001-14,000100 

Med-Heavy Truck 14,001-33,000 Ibs 

Heavy-Heavy Truck 33,001 -<30,000 Ibs 

Other Bus 

Urban Bus. 

Motoreyele 

School8us 

Motor Home 

Urban Trip Length (miles) 

Home-Work 

11.8 

~!.!mma!:y of Land ~§e~ 

Acreage Trip Rate Unit Type 

39A3 1000 sq ft 

Vehi~l~ EBi!@t Mi2S 

Percent Type Non-Catalyst 

53,0 2.0 

12.9 3.1 

19.7 1.0 

6.5 0.0 

0.9 0.0 

0,6 0.0 

1.0 0.0 

0.4 0.0 

0,1 0.0 

0.1 0.0 

3.2 7B.l 

0.1 0.0 

0.6 0.0 

l-avel ConditioQs 

Residential 

Home-Shop Home-Other 

35.5 35.5 

No. Untts Total Trips Tolel VMT 

359.£2 14,179,82 440,787.75 

14,723.32 457,355.03 

Catalyst Diese! 

97.6 0.4 

93.0 3.0 

00.5 0.5 

1000 0.0 

77.8 22.< 

50.0 50,0 

20.0 80.0 

0.0 100.0 

00 100.0 

0.0 1000 

21.9 0,0 

0,0 100.0 

83,3 167 

COfnrnerc:ial 

Commute NOIl·Wor' Customer 

11.8 35,5 35.5 
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Travel Conditions 

Rural Trip length (miles) 

Trip speeds (mph) 

% of Trips - Residential 

% ofTrips - Commercial (by land use) 

Hotel 

Casino and Entertainment 

Home-Work 

16.8 

30.0 

32.9 

Residential 

Home-Shop Home-Other 

7.1 7.9 

50.0 50.0 

1 B.O 49.1 

QQs;rational Changes to Defaults 

Home-based work average speed changed from 35 mph to 30 mph 

Home-based work urban trip length changed from 1 O.B miles to 11.8 miles 

Home-based shop average speed changed from 35 mph to 50 mph 

Home-based shop urban trip length changed from 7.3 miles to 35.5 miles 

Home-based other average speed changed from 35 mph to 50 mph 

Home-based other urban trip length changed from 7.5 miles 10 35.5 miles 

Commercial-based commute average speed changed from 35 mph 10 30 mph 

Commercial-based commute urban trip length changed from 9.5 miles to 11.8 miles 

Commercial-based non-work average speed changed from 35 mph to 50 mph 

Commercial-based non-work urban trip length changed from 7.35 miles to 35.5 miles 

Commercial-based customer average speed changed from 35 mph to 50 mph 

Commercial-based customer urban trip length changed from 7.35 miles to 35.5 miles 

Commute 

14.7 

30.0 

5.0 

20 

Commercial 

Non-Work 

6.6 

50.0 

2.5 

1.0 

Customer 

66 

50.0 

92.5 

97.0 
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EXECUTIVE SUMMARY
Kimley-Horn and Associates, Inc. (KHA) was retained by Analytical Environmental
Services to prepare a traffic impact study for a casino and hotel proposed to be located
west of Rohnert Park, California.  There were seven alternatives evaluated at this
location – No Action Alternative, Wilfred Avenue Alternative, Northwest Stony Point
Alternative, Northeast Stony Point Alternative, Northwest Stony Point Reduced Intensity
Alternative, Business Park Alternative, and Wilfred Avenue Reduced Intensity
Alternative.
When completed, it is proposed that the casino will be 450,000 square feet with a 300
room hotel at the Wilfred Avenue, Northwest Stony Point, and Northeast Stony Point
sites.  This new development will generate roughly 18,261 daily trips.  During the peak
hours of the weekday, approximately 1,384 AM peak hour trips and 2,287 PM peak hour
trips will enter or exit the casino/hotel and affect nearby intersections and roadway
segments.
The Reduced Intensity Alternative casino will be 315,100 square feet with a 100 room
hotel.  This new development will generate roughly 12,696 daily trips. During the peak
hours of the weekday, approximately 949 AM peak hour trips and 1,580 PM peak hour
trips will enter or exit the casino/hotel and affect nearby intersections and roadway
segments.
The Business Park Alternative will have 400,000 square feet of light industrial and
100,000 square feet of commercial space.  This new development will generate roughly
7,082 daily trips. During the peak hours of the weekday, approximately 471 AM peak
hour trips and 621 PM peak hour trips will enter or exit the business park and affect
nearby intersections and roadway segments.
There are extensive mitigations for all scenarios as a result of the proposed alternatives.
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INTRODUCTION

Kimley-Horn and Associates, Inc was retained by Analytical Environmental Services to
prepare a traffic impact study for a casino and hotel proposed to be located west of
Rohnert Park, California.  The site is immediately west of the city’s sphere of influence
in land identified as community separator in the Rohnert Park General Plan.  It is
proposed that the casino and hotel be completed by late 2007/early 2008.
The purpose of this study is to address the traffic and transportation effects of the
proposed casino and hotel development and to assist the Tribe’s environmental
consultant in the preparation of an Environmental Impact Statement for the project. This
traffic study was prepared based on discussions with, and criteria set forth by, the City
of Rohnert Park, County of Sonoma, and the California Department of Transportation
(Caltrans).

Study Methodology
This traffic study was based on planning conditions assumed in the Rohnert Park
General Plan (adopted July 2000), the Sonoma County General Plan (adopted 1989),
as well as information provided by Caltrans and Sonoma County Regional
Transportation Authority.   Because none of the agencies’ planning and project
programming documents anticipated a casino and hotel development or its potential
impacts, this study evaluated the addition of a casino and hotel near the intersection of
Stony Point Road and Wilfred Avenue.

Development Conditions
The traffic study was based on the following study scenarios:

 Existing Conditions – evaluates current traffic counts, existing roadway geometry,
and existing development conditions.

 2008 Conditions – evaluates existing traffic volumes with the addition of
planned projects anticipated to be completed by 2008 assuming an average 2%
per year increase in the background traffic.

 2008 Conditions Plus Project – evaluates effects of traffic from each
Development Alternative on 2008 traffic operations.
2020 Cumulative Conditions – analysis of build-out conditions in the area
projected for 2020 using the forecast from the Sonoma County travel forecasting
model.

 2020 Cumulative Plus Project Conditions – evaluates effects of traffic from each
Development Alternative on 2020 Cumulative traffic operations.
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Development Alternatives
Six development alternatives are analyzed in this report.  A seventh development
alternative, which was proposed along Lakeville Highway near the intersection of SR-
39, is analyzed in a separate report.

 No Action Alternative – assumes no action would be taken; evaluates conditions
that would occur without the proposed project.

 Alternative A – Wilfred Site – assumes casino/hotel resort approximately 762,300
total square feet with access from Business Park Drive and Wilfred Avenue.

 Alternative B – Northwest Stony Point Site – assumes casino/hotel resort
approximately 762,300 total square feet with access from Wilfred Avenue and
Stony Point Road.

 Alternative C – Northeast Stony Point Site – assumes casino/hotel resort
approximately total 762,300 square feet with access from Wilfred Avenue.

 Alternative D – Northwest Stony Point Reduced Intensity Site – assumes
Reduced Intensity casino/hotel resort approximately 413,400 total square feet
with access from Wilfred Avenue and Stony Point Road.

 Alternative E – Northwest Stony Point Business Park Site – assumes Business
Park approximately 500,000 total square feet of space with access from Wilfred
Avenue and Stony Point Road.

 Alternative H – Wilfred Avenue Reduced Intensity Site – assumes Reduced
Intensity casino/hotel resort approximately 413,400 total square feet with access
from Business Park Drive and Wilfred Avenue.

 Variant H-sub1 – Wilfred Avenue Reduced Intensity Site – assumes Reduced
Intensity casino/hotel resort with approximately 534,900 total square feet with
access from Business Park Drive and Wilfred Avenue.

Operating Conditions and Criteria
Operating conditions experienced by drivers are described in terms of Level of Service
(LOS), which is a qualitative measure of factors such as delay, speed, travel time,
freedom to maneuver, and driving comfort and convenience.  Levels of service are
represented by a letter scale from LOS A to LOS F, with LOS A representing the best
performance and LOS F representing the poorest performance.
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Table 1 relates the operational characteristics associated with each level of service
category for both signalized and unsignalized intersections. Table  2 summarizes the
local level of service standards.  LOS F (with delay reported as OVRFL) indicates that
the intersection is in a state of overflow such that the analysis software is unable to
calculate an average delay.

Table 1 – Intersection Level of Service Definitions

Level of
Service Description

Signalized
(Avg. control

delay per
vehicle

sec/veh)

Unsignalized
(Avg. control

delay per
vehicle

sec/veh)
A Free flow with no delays.  Users are virtually

unaffected by others in the traffic stream
 10  10

B Stable traffic.  Traffic flows smoothly with few
delays.

 10 – 20  10 – 15
C Stable flow but the operation of individual users

becomes affected by other vehicles.  Modest
delays.

 20 – 35  15 – 25

D Approaching unstable flow.  Operation of individual
users becomes significantly affected by other
vehicles.  Delays may be more than one cycle
during peak hours.

 35 – 55  25 – 35

E Unstable flow with operating conditions at or near
the capacity level.  Long delays and vehicle
queuing.

 55 – 80  35 – 50

F Forced or breakdown flow that causes reduced
capacity.  Stop and go traffic conditions.  Excessive
long delays and vehicle queuing.

 80  50

Source: Transportation Research Board, Highway Capacity Manual 2000, National Research Council, 2000.
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Table 2 – Local Level Of Service Criteria
Jurisdiction Satisfactory

Criteria
Significance Criteria

Sonoma County D Project causes LOS to fall below D or adds > 5
seconds to intersection already operating at LOS
D or worse

Rohnert Park C Project causes LOS to fall below C.
Lower LOS is permitted if otherwise below or if no
feasible improvement is available and project
does not cause further decrease in LOS.
The following study area study intersections are
permitted to operate at LOS D:
Wilfred Avenue / Redwood Drive
Golf Course Drive Commerce Blvd

Caltrans D -  signalized
intersections and

highways
E – freeway

segments and
ramps

Project causes LOS to fall below D at
intersections and highways
Project causes LOS to fall below E for freeway
segments
Project causes vehicle queues to extend outside
of available storage or onto the freeway
Project causes freeway ramp merge/diverge LOS
to be worse than freeway LOS
If LOS already below criteria, the existing LOS
and related measure of effectiveness (MOE) are
to be maintained.

The change to the LOS standard was contained in a Caltrans response1 during the
scoping period of the project.  Normally the standard would be LOS C or better for
intersections (per Caltrans' Guide for the Preparation of Traffic Impact Studies) but in
the letter, Caltrans indicated at the Rohnert Park site, a lower level of service was
acceptable before mitigation would be required.

1 Timothy Sable (Caltrans) letter to Christine Nagle (NIGC), 1 April 2004.
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Traffic analysis was completed using Synchro software at all intersections and Highway
Capacity Software (HCS) at ramps and freeway segments.  Both software platforms are
based on the methodology of the Highway Capacity Manual.

Intersections Included in Analysis
The proposed project will generate new vehicular trips that will increase traffic volumes
on the nearby street network.  To assess changes in traffic conditions associated with
the project, the following intersections, illustrated in Figure 1, were evaluated in this
traffic study:

1. Stony Point Rd and Wilfred Ave
2. Primrose Ave and Wilfred Ave
3. Whistler Ave and Wilfred Ave
4. Langner Ave and Wilfred Ave
5. Labath Ave and Wilfred Ave
6. Dowdell Ave and Wilfred Ave
7. Redwood Dr and Wilfred Ave
8. Redwood Dr and Commerce Blvd (evaluated as existing and near-term

only – changes as part of the Caltrans interchange project and not
evaluated in the cumulative scenario)

9. Wilfred Avenue and US 101 SB Ramps (future intersection)
10. Golf Course Dr and Commerce Blvd
11. Golf Course Dr and Roberts Lake Rd
12. Commerce Blvd and US 101 NB Ramps
13. Project Driveway and Stony Point Rd
14. Business Park Dr and Labath Ave
15. Business Park Dr and Redwood Dr
16. Rohnert Park Expressway and Stony Point Rd
17. Rohnert Park Expressway and Labath Ave
18. Rohnert Park Expressway and Redwood Dr
19. Rohnert Park Expressway and US 101 SB Ramps
20. Rohnert Park Expressway and US 101 NB Ramps
21. Rohnert Park Expressway and Commerce Blvd
22. Gravenstein Hwy (SR-116) and Stony Point Rd
23. Gravenstein Hwy (SR-116) and Redwood Dr
24. Gravenstein Hwy (SR-116) and SB US 101 Ramps
25. Gravenstein Hwy (SR-116) and NB US 101 Off-Ramp
26. Millbrae Ave and Stony Point Rd
27. Millbrae Ave and Primrose Ave
28. Millbrae Ave and Whistler Ave
29. Millbrae Ave and Langner Ave
30. Millbrae Ave and Labath Ave
31. Millbrae Ave and Dowdell Ave



Final Traffic Impact Study – Graton Rancheria Casino and Hotel
Alternatives A, B, C, D, E, & H and Variant H-sub1

``RohnertPark58.AltABCDEHH1_FinalTIA_v5.doc 7 May 2009

Kimley-Horn
and Associates, Inc.

Freeway Segments and Ramps Included in Analysis
The following freeway segments and ramps were evaluated in this traffic study.
Segments

 Northbound US-101 south of Gravenstein Highway (SR-116)
 Northbound US-101 between Gravenstein Highway (SR-116) and Rohnert Park

Expressway
 Northbound US-101 between Rohnert Park Expressway and Wilfred Avenue
 Northbound US-101 between Wilfred Avenue and Santa Rosa Avenue
 Northbound US-101 north of Santa Rosa Avenue
 Southbound US-101 north of Santa Rosa Avenue
 Southbound US-101 between Santa Rosa Avenue and Wilfred Avenue
 Southbound US-101 between Wilfred Avenue and Rohnert Park Expressway
 Southbound US-101 between Rohnert Park Expressway and Gravenstein

Highway (SR-116)
 Southbound US-101 south of Gravenstein Highway (SR-116)

Ramps
 Northbound Gravenstein Highway (SR-116) on-ramp
 Northbound Rohnert Park Expressway loop on-ramp
 Northbound Rohnert Park Expressway on-ramp
 Northbound Wilfred Avenue on-ramp
 Southbound Santa Rosa Avenue on-ramp
 Southbound Wilfred Avenue on-ramp
 Southbound Rohnert Park Expressway loop on-ramp
 Southbound Rohnert Park Expressway on-ramp
 Southbound Gravenstein Highway (SR-116) on-ramp
 Northbound Gravenstein Highway (SR-116)  off-ramp
 Northbound Rohnert Park Expressway off-ramp
 Northbound Wilfred Avenue off-ramp
 Northbound Santa Rosa Avenue off-ramp
 Southbound Wilfred Avenue off-ramp
 Southbound Rohnert Park Expressway off-ramp
 Southbound Gravenstein Highway (SR-116) off-ramp
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EXISTING CONDITIONS

Existing Site Uses
Both the Wilfred Avenue and Stony Point casino and hotel sites are generally level and
currently used for agricultural purposes.  Most of the Stony Point site is vacant;
however, a large barn and related building are located in the northwest portion of the
project site.  The project area is divided by the Bellevue-Wilfred Flood Control Channel
that passes diagonally through the site.   Most of the Wilfred Avenue site is vacant as
well with less than five single family dwellings on the site.

Existing Uses in Vicinity of Sites
Land areas north, south and west of the Stony Point site are currently used for rural
agricultural purposes and are not expected to change in the next 20 years.  Land uses
east of the Stony Point site consist of County Community Separator or are within the
City of Rohnert Park and are designated for medium and high density residential,
industrial, business park, and commercial uses.  Much of the area in Rohnert Park is
still vacant and is expected to develop as identified in the Rohnert Park General Plan,
the Northwest Specific Plan, and the Wilfred-Dowdell Specific Plan.
Land areas north and west of the Wilfred Avenue site are currently used for agricultural
purposes and are not expected to change in the next 20 years.  Land areas south and
east of the Wilfred Avenue site are currently being developed or are developed as
identified in the Rohnert Park General Plan, the Northwest Specific Plan, and the
Wilfred-Dowdell Specific Plan.

Existing Roadways, Freeway Segments, and Ramps
Below is a description of the roadway facilities, freeway segments, and ramps included
in the traffic impact study.
Roadway Facilities

Business Park Drive – is a two lane roadway with curbs and gutters and no parking.
The road is classified in the Rohnert Park General Plan as a Minor Collector.
Dowdell Avenue – is a narrow two lane roadway with open roadside ditches and no
shoulders from south of Wilfred to 385 feet north of Wilfred Avenue where the roadway
widens slightly and curbs and gutters are present.  The road is classified in the Rohnert
Park General Plan as a Minor Collector in the future.
Commerce Boulevard – is an urban roadway with curbs and gutters and is classified
as a Major Arterial in the Rohnert Park General Plan.  The road width varies from two
lanes to five lanes wide with left (and sometimes right) turn lanes at major intersections.
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Golf Course Drive – is an urban roadway with curbs and gutters and is classified as a
Major Arterial in the Rohnert Park General Plan.  The road is five lanes wide near the
Wilfred interchange with left turn lanes at major intersections.
Gravenstein Highway (SR-116) – is an urban roadway with curbs and gutters and is
classified in the Rohnert Park General Plan as a Minor Arterial west of Redwood Drive
and as a Major Arterial east of Redwood Drive.   In the unincorporated area of Sonoma
County, SR-116 is classified as a Rural Principal Arterial in the Sonoma County General
Plan.  The road is four lanes wide with left turn lanes at major intersections.
Labath Avenue – is classified as a Minor Collector in the Rohnert Park General Plan
(between Rohnert Park Expressway and Wilfred Avenue).  Other segments of Labath
Avenue are classified as Local Roads.  The road is two lanes wide with on-street
parking, curbs and gutters south of Business Park Drive.  Between Business Park Drive
and Wilfred Avenue, the street is one to two lanes wide and unimproved.  North of
Wilfred Avenue the street is a narrow two lane roadway with open roadside ditches and
no shoulders.  Currently there is a missing segment north of Business Park Drive but
the Rohnert Park General Plan shows the completion of the segment as lands are
developed in the vicinity.
Langner Avenue – is a two lane roadway with open roadside ditches and no shoulders.
The roadway is classified as a local road in the Sonoma County General Plan.
Millbrae Avenue – is a narrow two lane roadway with open roadside ditches and no
shoulders.  The road is classified as a Rural Minor Collector in the Draft 2020 Sonoma
County General Plan.
Primrose Avenue – is a narrow two lane roadway with open roadside ditches and no
shoulders.  The road is classified as a local road in the Sonoma County General Plan.
Redwood Drive – is an urban roadway with curbs and gutters and is classified as a
Major Arterial in the Rohnert Park General Plan.  The road is five lanes wide with left
(and sometimes right) turn lanes at major intersections.
Rohnert Park Expressway – is an urban roadway with curbs and gutters and is
classified as a Major Arterial in the Rohnert Park General Plan.  The road is six lanes
wide (with turn lanes) near the US-101 freeway but narrows to only two lanes at the city
limit.  Rohnert Park Expressway between the city limit and Stony Point Road is a two
lane facility with wide paved shoulders and is classified as a Minor Arterial in the
Rohnert Park General Plan and as a Rural Principal Arterial in the unincorporated areas
of Sonoma County in the Sonoma County General Plan.
Stony Point Road – is a two lane rural roadway with open roadside ditches, wide
shoulders, and left turn bays at major intersections.  The road is classified as a Rural
Principal Arterial and is shown in the Sonoma County General Plan.
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Whistler Avenue – is a narrow two lane roadway with open roadside ditches and no
shoulders.  The road is classified as a local road in the Sonoma County General Plan.
Wilfred Avenue – is a rural two lane roadway with open roadside ditches and no
shoulders.  Designated as Major Arterial in the Rohnert Park General Plan within the
City’s Sphere of Influence and as a Rural Major Collector outside Rohnert Park as
shown in the Sonoma County General Plan, the road is  planned to be expanded in the
future to 4 lanes within the city limits.
Segments

Northbound/Southbound US-101 south of Gravenstein Highway (SR-116) – is two lanes
in each direction with paved shoulders and narrow grassy median and guard rail.
Northbound/Southbound US-101 between Gravenstein Highway (SR-116) and Rohnert
Park Expressway – is two lanes in each direction with paved shoulders and narrow
grassy median and guard rail.
Northbound/Southbound US-101 between Rohnert Park Expressway and Wilfred
Avenue – is two lanes in each direction with paved shoulders and narrow grassy
median and guard rail.
Northbound/Southbound US-101 between Wilfred Avenue and Santa Rosa Avenue – is
three lanes in each direction with paved shoulders and K-rail in the median.  One of the
lanes in each direction is for high occupancy vehicles.
Northbound/Southbound US-101 north of Santa Rosa Avenue – is three lanes in each
direction with paved shoulders and K-rail in the median.  One of the lanes in each
direction is for high occupancy vehicles.
Ramps

Northbound Gravenstein Highway (SR-116) on-ramp – consists of a single lane on-
ramp.
Northbound Rohnert Park Expressway loop on-ramp – consists of a single lane on-
ramp.
Northbound Rohnert Park Expressway on-ramp – consists of a single lane on-ramp.
Northbound Wilfred Avenue on-ramp – consists of a single lane on-ramp.
Southbound Santa Rosa Avenue on-ramp – consists of a single lane on-ramp.
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Southbound Wilfred Avenue on-ramp – consists of a single lane on-ramp.
Southbound Rohnert Park Expressway loop on-ramp – consists of a single lane on-
ramp.
Southbound Rohnert Park Expressway on-ramp – consists of a single lane on-ramp.
Southbound Gravenstein Highway (SR-116) on-ramp – consists of a single lane on-
ramp.
Northbound Gravenstein Highway (SR-116) off-ramp – consists of a single lane off-
ramp that widens to two lanes at the intersection with Gravenstein Highway (SR-116).
Northbound Rohnert Park Expressway off-ramp – consists of a single lane off-ramp that
widens to two lanes at the intersection with Rohnert Park Expressway.
Northbound Wilfred Avenue off-ramp – consists of a single lane off-ramp that widens to
three lanes at the intersection with Commerce Boulevard.
Northbound Santa Rosa Avenue off-ramp – consists of a single lane off-ramp that
widens to three lanes at the intersection with Santa Rosa Avenue.
Southbound Wilfred Avenue off-ramp – consists of a single lane off-ramp that widens to
three lanes at the intersection with Redwood Drive.
Southbound Rohnert Park Expressway off-ramp – consists of a single lane off-ramp that
widens to three lanes at the intersection with Rohnert Park Expressway.
Southbound Gravenstein Highway (SR-116) off-ramp – consists of a single lane off-
ramp that widens to three lanes at the intersection with Gravenstein Highway (SR-116).

Existing Lane Configurations and Traffic Control
Existing intersection lane configurations and traffic control at study intersections are
illustrated in Figure 2.  Traffic signals are located at most study intersections near the
freeway; whereas, study intersections near the project site are generally unsignalized.
The figure also shows the length of the right and left turn bays when present.

Existing Traffic Turning Movement Volumes
Weekday intersection turning movement volumes were manually collected in July and
August 2005 at most project study area intersections as well as in November 2006
along Millbrae Avenue and are shown in Figure 3. Volumes were collected during the
AM and PM peak periods of the day in the middle of the week.  It should be noted that a
segment of Wilfred Avenue from Stony Point Road to Langner Avenue was closed for
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construction when the 2005 counts were being conducted.  Traffic was diverted around
the closure; therefore, 2004 volumes were used at these locations.
School traffic typically affects AM and mid-afternoon traffic conditions but has little effect
on PM peak traffic levels which is the time period evaluated in the TIS.   In addition,
when schools are in session there would not be a significant increase in traffic due to a
high volume of linked trips.  Linked trips result from parents dropping off children at
school on the way to work or other destinations.  Therefore, traffic counts are believed
to accurately portray the existing condition during the PM peak period.
Twenty-four hour freeway volumes and percent of trucks and RVs were collected in May
and June 2004.  Volumes were collected in each direction for US-101 segments north of
the Wilfred interchange, south of the Rohnert Park Expressway interchange, and
between the two interchanges.  Freeway segment volume north of Santa Rosa Avenue
and south of Gravenstein Highway (SR-116) was obtained from the 2004 Traffic
Volumes on the California State Highway System available on the Caltrans website.
Traffic volume data sheets are available in the Appendix.

Existing Pedestrian and Bicycle Facilities
There are currently Class II bikeways (i.e. bicycle lanes) through project study
intersections on Stony Point Road and Rohnert Park Expressway west of Labath
Avenue and east of Commerce Boulevard.  Furthermore, there are a Class I bikeways
(i.e. multi-use paths) alongside Commerce Boulevard between Golf Course Drive and
Redwood Drive as well as between Copeland Creek and East Cotati Avenue.  There is
another Class I bikeway along Golf Course Drive from Roberts Lake Road extending to
the east.
According to the Rohnert Park General Plan, Class II bicycle lanes are planned for
Redwood Drive, on Wilfred Avenue (within the city limits) when the road is improved in
the future, Langner Avenue south of Wilfred Avenue, Gravenstein Highway (SR-116)
east of Stony Point Road, and on Old Redwood Highway to Commerce Boulevard.  A
Class I bikeway is also planned along Commerce Boulevard between Golf Course Drive
and Rohnert Park Expressway.  Business Park Drive is a Class III bikeway (i.e. bike
route) as well as Labath Avenue south of Business Park Drive.

Existing Transit Service
Sonoma County Transit operates several intra-city routes that pass through a transfer
station near the intersection of Commerce Drive and Rohnert Park Expressway
(immediately east of the US-101/Rohnert Park Expressway interchange).  Intra-city
routes include #10, #11, #12, and #14.  Buses pass through the transfer station
approximately every 30-40 minutes on weekdays and approximately every hour on
weekends.
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Sonoma County Transit also provides several inter-city routes that serve Sebastopol
and Santa Rosa.  Inter-city routes include #26, #44, and #48 and connect to a separate
transfer station near the intra-city station.  Bus frequencies are similar to intra-city
service.
Golden Gate Transit operates routes along US-101 that pass through Rohnert Park and
connect with cities including San Francisco, San Rafael, Petaluma, and Santa Rosa.
During the weekday, routes #72, #74, #75, and #76 operate in the AM and PM peak
travel directions and stop at the Rohnert Park inter-city transfer station.  Route #80,
which offers service all day long, also stops at the Rohnert Park station.
Currently Sonoma County Transit and Golden Gate Transit do not provide service near
the site and have no plans to provide service.  Serving the casino and hotel site would
require a large route deviation and would impact the transit agencies ability to timely
manage their current service area.  Furthermore, the density in the vicinity of the project
site is considered too low for cost-effective service.
A future opportunity for a connection to transit service is with Sonoma-Marin Area Rail
Transit (SMART).  The proposed rail service would connect San Francisco Bay ferry
service terminals to Cloverdale (north of Santa Rosa).  If implemented, the proposed rail
corridor will pass through Rohnert Park with a stop at a station adjacent to the Wilfred
Avenue interchange.  The SMART project is planned to add a second track near the
Wilfred interchange station.  Trains could serve up to 13 other stations, 8 in Sonoma
County and 5 in Marin, running every 30 minutes during peak periods, with up to 12-16
trains per day.  A bicycle corridor is also proposed on the SMART right-of-way, which
parallels US-101 for most of the distance.  An Environmental Impact Report (EIR) was
prepared to evaluate the impacts of the commuter rail service.  If funding is secured,
service could begin as early as 2007; however, voters rejected the proposed project in
November of 2006 so the actual service start is uncertain.

Existing Collision History
Caltrans provided Kimley-Horn with a computer generated report summarizing
accidents that occurred between 2002 and 2004 at the study intersections as well as on
US-101 between Sierra Avenue and Todd Road. The reports provided information
about each accident, including the direction of travel and the time of day.  The data is
helpful in determining any trends that may exist in the traffic accidents that have
occurred over the three-year study period.  The identification of such trends is crucial for
an initial analysis of potential improvements to an intersection.
The summary data provided does have limitations when recommending improvements
to the study intersections, to that end, the recommendations below are reflective of the
analysis of the data provided to Kimley-Horn and our field observations at each study
intersection and freeway segment.
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Study Intersections

Stony Point Road/Wilfred Avenue.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 6

6

The prevailing accident trends at this intersection are broadside and rear-end
mainly caused by traveling at unsafe speeds and improper turning.

Labath Avenue/Wilfred Avenue.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 2

2

The accident trends at this intersection are sideswipe and head-on accidents
caused by right of way violation.

 Redwood Drive/Wilfred Avenue.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 3

3

There was a sideswipe, a broadside, and a rear-end accident at this intersection
caused by traveling at unsafe speeds or unsafe lane changes.

Redwood Drive/Commerce Boulevard.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 1
Vehicle/Vehicle 25

26
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The prevailing accident trends are rear-end and broadside accidents at this
intersection caused by traveling at unsafe speeds, improper turning, or right of
way violations.

Golf Course Drive/Commerce Boulevard.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 35

35

The prevailing accident trend is broadside accidents at this intersection caused
by automobile right of way violation.

Golf Course Drive/Roberts Lake Road.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 7

7

The prevailing accident trend is sideswipe accidents at this intersection caused
by traveling at unsafe speeds and improper turning.

Commerce Boulevard/US 101 NB Ramps.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 4

4

There was a sideswipe, a head-on, and a rear-end accident at this intersection
caused by traveling at unsafe speeds or improper turning.
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Redwood Drive/Business Park Drive.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 3

3

There were two rear-end accidents caused by traveling at unsafe speeds and
improper starting/backing as well as one broadside accident at this intersection
caused by automobile right of way violation.

Rohnert Park Expressway/Stony Point Road.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 5

5

There were an equal number of broadside and sideswipe accidents caused by
traveling at unsafe speeds or automobile right of way violation.

Rohnert Park Expressway/Labath Avenue.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 4

4

The prevailing accident trend at this intersection is broadside accidents caused
by traveling at unsafe speeds and automobile right of way violation.

Rohnert Park Expressway/Redwood Drive.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 1
Vehicle/Vehicle 49

49

There are fairly equal number of broadside and rear-end accidents caused by
traveling at unsafe speeds, right of way violation, and improper turning.
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Rohnert Park Expressway/US 101 SB Ramps.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 31

31

The prevailing accident trend is rear-end collisions resulting from failure to
comply with traffic signals and signs or unsafe speed.

Rohnert Park Expressway/US 101 NB Ramps.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 70

70

The prevailing accident trends are broadside and rear-end collisions resulting
from failure to comply with traffic signals and signs, traveling at unsafe speeds,
and improper turning.

Rohnert Park Expressway/Commerce Boulevard.

Accident Type Number of Accidents
Pedestrian/Vehicle 2
Bicycle/Vehicle 4
Vehicle/Vehicle 55

61

The prevailing accident trends are broadside and rear-end accidents that were
caused by improper turning, traveling at unsafe speeds, and automobile right of
way violation.

Gravenstein Highway (SR-116)/Stony Point Road.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 39

39
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There are fairly equal amounts of rear-end, broadside, and sideswipe accidents
at this intersection caused by traveling at unsafe speeds, improper turning,
improper starting/backing, and automobile right of way violation.

Gravenstein Highway (SR-116)/Redwood Drive.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 18

18

The prevailing accident trends are rear-end and broadside accidents at this
intersection caused by traveling at unsafe speeds and from failure to comply with
traffic signals and signs.

Gravenstein Highway (SR-116)/ US 101 NB Off-Ramp.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 1
Vehicle/Vehicle 9

10

The prevailing accident trend is rear-end accidents at this intersection caused by
traveling at unsafe speeds and improper starting/backing.

Millbrae Avenue/Stony Point Road.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 8

8

The prevailing accident trend is rear-end accidents at this intersection caused by
traveling at unsafe speeds and improper starting/backing.

Millbrae Avenue/Primrose Avenue.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 4

4
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The prevailing accident trend is broadside accidents at this intersection caused
by automobile right of way violation.

Millbrae Avenue/Whistler Avenue.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 2

2

There was a sideswipe and an overturned vehicle accident at this intersection
caused by improper passing or improper turning.

Millbrae Avenue/Langner Avenue.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 5

5

The prevailing accident trend is broadside accidents at this intersection caused
by automobile right of way violation.

Millbrae Avenue/Labath Avenue.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 1

1

There was a broadside accident at this intersection caused by improper
starting/backing.

Millbrae Avenue/Dowdell Avenue.

Accident Type Number of Accidents
Pedestrian/Vehicle 0
Bicycle/Vehicle 0
Vehicle/Vehicle 1

1
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There was a rear-end accident at this intersection caused by traveling at unsafe
speeds.

There were no accidents at the following intersections during the three years studied:
 Primrose Avenue/Wilfred Avenue
 Whistler Avenue/Wilfred Avenue
 Langner Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue.
 Gravenstein Highway (SR-116)/US 101 SB Ramps

Highway Segments

US-101 from Sierra Avenue to SR-116.

Accident Type
Number of Accidents

(Northbound)
Number of Accidents

(Southbound)
Broadside 0 0
Rear-End 14 11
Sideswipe 3 0
Other 5 7

22 18

The prevailing accident trend is rear-end accidents throughout this freeway
segment caused by traveling at unsafe speeds, following too closely, and
improper turning.

US-101 from SR-116 to Rohnert Park Expressway.

Accident Type
Number of Accidents

(Northbound)
Number of Accidents

(Southbound)
Broadside 41 1
Rear-End 63 46
Sideswipe 9 5
Other 26 7

139 59

The prevailing accident trend is rear-end accidents throughout this freeway
segment caused by traveling at unsafe speeds, following too closely, and
improper turning.
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US-101 from Rohnert Park Expressway to Wilfred Avenue.

Accident Type
Number of Accidents

(Northbound)
Number of Accidents

(Southbound)
Broadside 6 5
Rear-End 45 36
Sideswipe 9 12
Other 13 11

73 64

The prevailing accident trend is rear-end accidents throughout this freeway
segment caused by traveling at unsafe speeds and improper turning.

US-101 from Wilfred Avenue to Santa Rosa Avenue.

Accident Type
Number of Accidents

(Northbound)
Number of Accidents

(Southbound)
Broadside 0 1
Rear-End 33 53
Sideswipe 10 18
Other 4 23

47 95

The prevailing accident trend is rear-end accidents throughout this freeway
segment caused by traveling at unsafe speeds, following too closely and
improper lane changes.

US-101 from Santa Rosa Avenue to Todd Road.

Accident Type
Number of Accidents

(Northbound)
Number of Accidents

(Southbound)
Broadside 6 1
Rear-End 43 32
Sideswipe 6 12
Other 23 10

78 55

The prevailing accident trend is rear- accidents throughout this freeway segment
caused by traveling at unsafe speeds, following too closely and improper lane
changes.

Caltrans provided accident data from “Table B” of the Traffic Accident Surveillance and
Analysis System (TASAS) for 2002 to 2004.  Actual and average accident rates are
shown in Table 3.  It should be noted that the collision history summarized above and
accident rates are from a couple of years before the counts were conducted.  During the
time between the accident history and the counts, improvements were made to some of
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the locations.  The US-101 NB Off-Ramp/Rohnert Park Expressway intersection, for
example, has been improved since the accident rate data was collected.

Table 3 – Accident Rate Data

Location
Number of Accidents Accident Rate (acc/mv*)

Total Fat. Inj. Wet Dark Actual Average
Fat. F+I Total Fat. F+I Total

101 NB off to SR-116 5 0 1 0 0 0.00 0.14 0.70 .005 0.61 1.50
101 NB off to Rohnert Park
Exp. 66 0 15 13 13 0.00 1.79 7.89 .005 0.61 1.50
101 SB on from Rohnert Park
Exp. 15 0 5 3 3 0.00 0.64 1.93 .002 .032 0.80
101 NB on from Rohnert Park
Exp. 15 0 5 3 7 0.00 0.63 1.89 .002 0.32 0.80
101NB off to Commerce Blvd 4 0 1 0 2 0.00 0.18 0.72 .005 0.39 1.15
101 SB on from Wilfred Ave 1 0 0 1 1 0.00 0.00 0.18 .002 0.20 0.60
101 NB on from Commerce 2 0 0 0 0 0.00 0.00 0.20 .002 0.20 0.60
101SB off to Wilfred Ave 8 0 2 2 1 0.00 0.17 0.70 .005 0.39 1.15
*acc/mv = accident per million vehicles

Existing Levels of Service at Study Intersections
Traffic operations were evaluated under existing traffic conditions. As noted previously
LOS C or better is established as the criteria for satisfactory operation at intersections
within the City of Rohnert Park, with the exception of the following study area
intersections that are permitted to operate at LOS D.

 Wilfred Avenue / Redwood Drive
 Wilfred Avenue / US-101 SB Ramps
 Golf Course Drive / Commerce Boulevard
 US-101 NB Ramps / Commerce Boulevard

Intersections that are already operating at LOS D or lower are permitted if no feasible
improvements exist to improve the LOS and provided that LOS is not permitted to
deteriorate further due to the proposed development project.
LOS D or better is established as the criteria for satisfactory operation at intersections
within Sonoma County.  Project intersections currently operating below the county
standard are considered to be significantly impacted if the average delay per vehicle
increases by 5 seconds or more.
LOS D or better is established as the criteria for satisfactory operation at intersections at
freeway ramp terminals, freeway segments and ramps (unless specifically noted
otherwise above).  Intersections currently operating less than the established LOS are
expected to maintain the existing measure of effectiveness (i.e. delay per vehicle at
intersections and density for ramps and freeway segments).
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Results of the analysis are presented in Table 4, along with the jurisdictional standard
for acceptable level of service (as previously described on p. 2 in Operating Conditions
and Criteria).  The signal control is listed as TS for a signalized intersection and TWSC
for a two-way stop-controlled intersection.  Two-way stop-controlled (TWSC)
intersections maybe operate acceptably overall but only the worst approach is reported
in the table.  The overall level of service is reported for signalized intersections.   The
worst approach is reported because as stated in the Highway Capacity Manual, "the
LOS criteria for two-way stop-controlled (TWSC) intersections are different from the
criteria for signalized intersections primarily because different transportation facilities
create different driver perceptions.  The expectation is that a signalized intersection is
designed to carry higher traffic volumes and experience greater delay than an
unsignalized intersection.  LOS for a TWSC intersection is determined by the computed
or measured control delay and is defined for each minor movement.  LOS is not defined
for the intersection as a whole.  At TWSC intersections the critical movement may
control the overall performance of the intersection."  Additional detail of the analysis is
provided in the Appendix.  Results of the analysis indicate some existing study area
intersections currently operate at unacceptable levels of service based on established
significance criteria.  (Results shown as bold in the table do not meet operational
standards.)
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Table 4 – Existing Levels of Service

LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4

4 Langer Ave/Wilfred Ave D TWSC A 9.4
5 Labath Ave/Wilfred Ave D TWSC A 9.1
6 Dowdell Ave/Wilfred Ave D TWSC A 9.1
7 Redwood Dr/Wilfred Ave D TS C 23.3
8 Redwood Dr/

Commerce Blvd C TS F 86.1

9 Wilfred Ave/
US-101 SB Ramps D - - -

10 Golf Course Dr/
Commerce Blvd D TS F 103.4

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2

13 Project Driveway/
Stony Point Rd D TWSC A 0.0

14 Business Park Dr/
Labath Ave D - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4

29 Millbrae Ave/
Langner Ave D TWSC A 9.7

30 Millbrae Ave/
Labath Ave D TWSC B 11.3

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3

Criteria 2005Intersection Signal
Control
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Intersections and approaches not meeting standards include the following:
 Stony Point Road/Wilfred Avenue
 Redwood Drive/Commerce Boulevard
 Golf Course Drive/Commerce Boulevard
 Rohnert Park Expressway/Commerce Boulevard
 Millbrae Avenue/Stony Point Road

Existing Conditions Traffic Signal Warrant Analysis
Traffic signals may be justified when traffic operations fall below acceptable thresholds
and when one or more signal warrants are satisfied.

Existing traffic volumes at the unsignalized study intersections were compared against
the peak hour warrant in the 2003 Manual on Uniform Traffic Control Devices (MUTCD)
and the California Supplement.  Traffic Signal Warrant #3 – Peak Hour Volume Warrant
(formerly known as Warrant #11) is satisfied when traffic volumes on the major and
minor approaches exceed thresholds for one hour of the day.  As specified in the
MUTCD and California Supplement, predetermined minimum thresholds for
intersections include volume on the minor street of 100 vehicles per hour for one
moving lane of traffic and 150 vehicles per hour for two moving lanes of traffic as well as
the total entering volume serviced during the hour equals or exceeds 650 vehicles per
hour for intersections with three approaches and 800 vehicles per hour for intersections
with four or more approaches.
 This warrant is generally the first warrant to be satisfied.  The warrant applies to traffic
conditions during a one hour peak that are sufficiently high such that minor street traffic
experiences excessive delay in entering and crossing the street due to the high traffic
volumes on the main street.
Results of the analysis showed that the following intersections currently satisfy Warrant
#3:

 Stony Point Road/Wilfred Avenue
 Stony Point Road/Millbrae Avenue

Other warrants such as for minimum vehicle volumes, interruption of continuous traffic,
and traffic progression were not evaluated because they generally require higher traffic
volumes to be satisfied.  Accident history and school areas were also not evaluated
based on the results of field observations, which noted that neither of these warrant
thresholds was likely to be met.  A copy of the analysis summary for Warrant #3 is
included in the Appendix.
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Existing Levels of Service at Freeway Segments and Ramps
Existing traffic volumes on US-101 near the project site were collected using digital
wave radar technology to measure vehicle volume and speed per lane.  For less critical
traffic information at locations farther from the project site, the information was obtained
from the Caltrans website.
Traffic analyses were completed to evaluate the existing weekday operation of the study
segments and ramps.  Results of the analyses are presented in Table  5.  (Results
shown as bold in the table do not meet operational standards.)

Table 5 – Existing US-101 Levels of Service

Criteria

LOS LOS Density
(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2
Gravenstein Highway NB Off-Ramp E D 30.8
Gravenstein Highway NB On-Ramp E D 34.5
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1
Rohnert Park Expressway NB Off-Ramp E D 33.6
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1
Rohnert Park Expressway NB On-Ramp E D 32.5
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9
Wilfred Avenue NB Off-Ramp E E 35.4
Wilfred Avenue NB On-Ramp E F 42.0
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7
Santa Rosa Avenue NB Off-Ramp E E 37.2
US-101 North of Santa Rosa Avenue (NB) E C 20.3

US-101 North of Santa Rosa Avenue (SB) E C 22.9
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5
Wilfred Avenue SB Off-Ramp E E 38.0
Wilfred Avenue SB On-Ramp E D 33.7
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2
Rohnert Park Expressway SB Off-Ramp E E 38.0
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0
Rohnert Park Expressway SB On-Ramp E E 35.1
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1
Gravenstein Highway SB Off-Ramp E D 33.9
Gravenstein Highway SB On-Ramp E D 33.7
US-101 South of Gravenstein Highway (SB) E C 24.7

Northbound

Southbound

Existing
Existing

US-101 Section/Ramp

Results of the analysis indicate that the northbound on-ramp at Wilfred Avenue currently
operates at unacceptable levels of service based on established significance criteria.
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NO ACTION ALTERNATIVE

The No Action Alternative represents the evaluation of traffic conditions without the
construction of the proposed casino and hotel.  Traffic conditions were evaluated for the
near-term (2008) and the long-term (2020).  2008 analysis corresponds with the
proposed opening year of the casino and hotel.  2020 analysis represents cumulative
traffic conditions for the area based upon available traffic forecasts from the Sonoma
County travel forecast model provided by the Sonoma County Regional Transportation
Authority (SCTA).  SCTA made refinements in Rohnert Park to the roadways and TAZs
from the most recent information from the Sonoma County General Plan, the Rohnert
Park General Plan, and the adopted specific plan assumptions.
The No Action Alternative serves as a baseline for comparison to each of the project
alternatives, including the Wilfred Avenue site (Alternative A).  It is assumed that if the
site is not developed as a casino, it will be built out as it was planned in the Rohnert
Park General Plan, the Northwest Specific Plan, and the Wilfred-Dowdell Specific Plan.

Proposed Roadway Projects in Vicinity of Site
Several major projects are planned in the future that may affect traffic conditions near
the project site. These projects are planned to be completed regardless of the proposed
casino and hotel.
Caltrans plans to reconstruct the US-101/Wilfred Avenue interchange.  The change will
connect Golf Course Drive directly with Wilfred Avenue and raise the freeway over the
new street connection.  Commerce Drive under the freeway (between Golf Course Drive
and Redwood Drive) will be removed in the long-term but will remain in the near-term.
The project will also include other widening and intersection improvements.
With the reconstruction of the US-101/Wilfred Avenue interchange, the southbound on-
ramp at Santa Rosa Avenue will join with the southbound off-ramp traffic at Wilfred
Avenue to a distributor/collector road and will enter the freeway with the southbound on-
ramp traffic at Wilfred Avenue.
Also with the reconstruction of the US-101/Wilfred Avenue interchange, auxiliary lanes
will be constructed from the Rohnert Park Expressway Overcrossing to the Wilfred
Avenue interchange and northbound from Wilfred Avenue to Santa Rosa Avenue
Overcrossing.  The existing northbound and southbound on-ramps at Wilfred Avenue
will be widened for ramp metering which will be installed with the completion of the
interchange.
According to Caltrans, the interchange will remain open during construction, including
the freeway ramps.  The project will be constructed in three general phases:
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1. Build collector-distributor road from Santa Rosa interchange and southbound on-
ramp.

2. Demolish and build northbound structures.
3. Demolish and build southbound structures.

Environmental studies for the proposed interchange project are completed and design is
currently in progress with reconstruction planned to begin in 2008 and be completed by
2011.  Because the interchange is expected to be completed at approximately the same
time as the casino, it was assumed that the US-101/Wilfred Avenue interchange was
completed in the 2008 analysis scenarios.
The analysis in this report is based off of the most current information received from
Caltrans (at the time the report was prepared).  However, it should be noted that the
final configuration of the interchange is still being developed and may result in a
configuration slightly different from what is analyzed in this report.
Caltrans also plans to add high occupancy vehicle lanes (HOV) to the US-101 freeway
from SR-37 through Santa Rosa.  HOV lane projects near the site are as follows:

 HOV lanes on US-101 from Old Redwood Highway (in Petaluma) to Rohnert
Park Expressway. Construction would start approximately 2009 or 2010.
Environmental studies are currently underway but actual construction may be
delayed due to funding limitations.

 HOV lanes on US-101 from Rohnert Park Expressway to Wilfred Avenue.  This
project is to be completed at the same time as the Wilfred Avenue interchange.
Environmental studies are currently underway but actual construction may be
delayed due to funding limitations.

 HOV lanes on US-101 from Wilfred Avenue to SR-12 (Santa Rosa).  This project
was completed in 2003.

Other intersection projects are identified in the Rohnert Park General Plan.  Some of the
projects are intended to increase intersection capacities near the US-101 interchanges.
Wilfred Avenue will be widened to four lanes plus left turn lanes from the 1999 City
Limits to the Urban Growth Boundary (at Langner Avenue).  The left turn lanes on
Wilfred Avenue were assumed to be 150 feet long.  In addition, the city plans to
construct an overpass across US-101 that connects Business Park Drive to the west
with State Farm Drive to the east.  Exact configuration of the overpass has not been
determined by the city; therefore, lane geometry in this evaluation was assumed based
on engineering judgment.
The overpass is expected to be used by few casino and hotel visitors but would help to
relieve congestion from the Wilfred Avenue and Rohnert Park Expressway
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interchanges, which, in turn, would make available additional capacity at the
interchanges for the casino/hotel and other traffic growth.

Proposed Development Projects in Vicinity of Sites
No specific development projects were identified as being constructed by the year 2008;
however, near-term traffic growth in the study area was prorated based on long-term
traffic forecast information provided by Sonoma County Transportation Authority
(SCTA).  The assumed traffic growth included the Green Music Center and Northwest
Specific Plan area east of the proposed casino for future high-density residential,
industrial, business park, and regional commercial development as well as other
developments.  It was assumed in this study that the designated areas would be
developed per the Rohnert Park General Plan, the Northwest Specific Plan, and the
Wilfred-Dowdell Specific Plan.

Near-Term Lane Configurations and Traffic Control
As discussed above, roadway improvements are planned for the study intersections,
particularly at or near the US-101 interchanges.  Some improvements are anticipated to
be in place before or at approximately the same time as the proposed opening year of
the casino and hotel. Figure 4 illustrates the roadway geometry and traffic control
expected to be in place in 2008 regardless of the casino and hotel.  Some projects,
including the planned reconstruction of the Wilfred Avenue interchange, are expected to
occur before or at the same time as the proposed opening of the casino and hotel.

Near-Term Traffic Volumes (No Project)
To reflect the traffic levels anticipated to occur in the year 2008, Kimley-Horn obtained
from SCTA base year and cumulative forecast year data for roadways in the study area.
The prorated incremental increase in traffic volumes that reflects growth from 2005 to
2008 (from the forecast model) was added to existing traffic volumes to determine near-
term cumulative volumes by intersection approach.  Approach volumes were then
converted to turning movement volumes using a Furness process.   Lastly, some turn
movements were manually adjusted to balance traffic between intersections or correct
for forecast model inconsistencies.  The rate of increase per year differs widely based
on the roadway segment and the proximity to anticipated development.  On average,
the increase in traffic volume is roughly 2 percent per year. Figure 5 shows the
assumed increase in background traffic at the study intersections. These volumes
represent anticipated traffic levels in the year 2008, regardless of the proposed casino
and hotel.

Long-Term Lane Configurations and Traffic Control
Additional roadway improvements are expected within the project study area by the
year 2020 including the completion of the HOV lanes on US-101, the overpass across
US-101 that connects Business Park Drive to the west with State Farm Drive to the
east, and the widening of Wilfred Avenue to four lanes with turn lanes from the 1999



Final Traffic Impact Study – Graton Rancheria Casino and Hotel
Alternatives A, B, C, D, E, & H and Variant H-sub1

``RohnertPark58.AltABCDEHH1_FinalTIA_v5.doc 30 May 2009

Kimley-Horn
and Associates, Inc.

City Limits to the Urban Growth Boundary (Langner Avenue) after the area is annexed
by the City. Figure 6 illustrates the intersection geometry and traffic control assumed in
the long-term analysis.

 Long-Term Cumulative Forecast (No Project)
Additional development projects in the vicinity of the site are expected to be completed
by the year 2020 and will contribute to a cumulative increase in background traffic
regardless of the casino and hotel.  These projects include growth in residential,
industrial, business park, and commercial land uses located within the city’s Urban
Growth Boundary, east of the project site.  This land use growth, along with other
development in the City of Rohnert Park and Sonoma County comprise the long-term
cumulative traffic forecast.  The cumulative forecast for this study is based on the year
2020 modeling which is consistent with the land use assumptions contained in the
Sonoma County General Plan, Rohnert Park General Plan, and other applicable
specific plans.  Kimley-Horn worked with SCTA to obtain base year and cumulative
forecast year data for roadways in the study area.  The incremental increases in traffic
volumes (from the forecast model) were added to existing traffic volumes to determine
long-term cumulative volumes by intersection approach.  Approach volumes were then
converted to turning movement volumes using a Furness process.   Lastly, some turn
movements were manually adjusted to balance traffic between intersections or correct
for forecast model inconsistencies. Figure 7 shows the long-term cumulative traffic
volumes.

LOS Conditions and Impacts
Traffic operations were evaluated under the following development conditions:

 Near-term conditions without project (year 2008)
 Long-term Cumulative conditions without project (year 2020)

Results of the analysis are presented in Table 6. The signal control is listed as TS for a
signalized intersection and TWSC for a two-way stop-controlled intersection.  Two-way
stop-controlled (TWSC) intersections maybe operate acceptably overall but only the
worst approach is reported in the table.  The overall level of service is reported for
signalized intersections.  Additional detail is provided in the Appendix. As seen in the
results, the following intersections and approaches will fail to meet acceptable level of
service thresholds based on established significance criteria, regardless of the casino
and hotel project.  (Results shown as bold in the table do not meet operational
standards.)
At the intersection of Rohnert Park Expressway/US 101 SB Ramps, between near-term
and long-term, the level of service slightly improves as a result of the installation of the
overpass across US-101 connecting Business Park Drive with State Farm Drive.  The
overpass helps relieve traffic volumes away from the interchanges.  On the other hand,
there is a large increase in delay between the near-term and the long-term at the
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intersection of Wilfred Avenue/Redwood Drive due to the different lane geometry
currently proposed for the new Wilfred Avenue interchange.   Similar changes occur in
Alternatives A through E.
2008 Results

 Stony Point Road/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Rohnert Park Expressway/Commerce Boulevard
 Millbrae Avenue/Stony Point Road

2020 Results

 Stony Point Road/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Rohnert Park Expressway/Commerce Boulevard
 Millbrae Avenue/Stony Point Road

As noted in the table, significant delays are expected, particularly at the Wilfred
Avenue/Stony Point Road intersection and on Wilfred Avenue from Labath Avenue to
Redwood Drive, regardless of the proposed casino and hotel project.

Traffic Signal Warrant Analysis
Near-term and long-term traffic volumes (without the project) at unsignalized study
intersections were compared against the peak hour warrant in the 2003 Manual on
Uniform Traffic Control Devices (MUTCD) and the California Supplement.
Results of the analysis showed that the following intersection will satisfy traffic signal
Warrant #3 by the year 2008 and 2020, regardless of the proposed project.

 Stony Point Road/Wilfred Avenue (2008 and 2020)
 Labath Avenue/Wilfred Avenue (2020)
 Dowdell Avenue/Wilfred Avenue (2008 and 2020)
 Millbrae Avenue/Stony Point Road (2008 and 2020)

Other warrants such as minimum vehicle volumes, interruption of continuous traffic, and
traffic progression were not evaluated because they generally require higher traffic
volumes to be satisfied.  Accident history and school areas were also not evaluated
based on the results of field observations, which noted that neither of these warrant
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thresholds was likely to be met.  A copy of the analysis summary for Warrant #3 is
included in the Appendix.
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LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F 841.3

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 B 12.5

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 B 12.5

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 B 12.5

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F OVRFL

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 169.9

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 26.8

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 E 74.2

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 19.0

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 D 50.8

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 A 0.0

14 Business Park Dr/
Labath Ave D - - - - - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 C 16.7

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 B 18.5

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 28.2

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 29.1

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.0

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 12.3

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 E 63.4

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 45.5

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 D 42.4

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 18.1

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 11.5

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 90.2

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 12.4

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 12.5

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 B 11.3

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 14.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.7

Criteria
2005

Existing Base (w/o Proj.) Base (w/o Proj.)Signal
ControlIntersection

20202008
Table 6 – No Action Levels of Service
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LOS Conditions and Impacts on Freeway and Ramps
Year 2010 and year 2030 freeway forecast information was provided by Caltrans within
the study area.  The year 2010 forecasts reported volumes for freeway travel lanes
operating as mixed-use lanes; whereas, the 2030 forecast separated the data for
mixed-use and HOV lanes, to reflect the completion of the US-101 HOV lane project.
Because this study is using different analysis years, growth rates were determined from
the Caltrans data and then applied to the freeway traffic counts to generate a 2008 and
2020 freeway forecast.  On-ramp volumes were obtained from the Sonoma County
travel forecast model.
Traffic analyses were completed to evaluate the operation of the study freeway
segments and ramps in the year 2008 and 2020.  Freeway segment analyses were
limited to the mix-use travel lanes, which are expected to have significantly more
congestion than the future HOV lanes.
Results of the analyses are presented in Table 7.  As shown in the table, all of the
freeway segments and on/off ramps are expected to operate at acceptable levels of
service based on established significance criteria in the near-term.  In the cumulative
condition there are some segments and ramps that operate at unacceptable levels of
service in the southbound direction.  These levels of service are anticipated to occur
even with the completion of the HOV lane project through Rohnert Park and the new
auxiliary lanes.  (Results shown as bold in the table do not meet operational standards.)
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Table 7 – No Action Alternative Freeway Levels of Service
Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 25.6
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 34.1
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 E 36.1
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 32.3
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 E 37.1
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 C 23.2
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 D 29.0
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 D 29.0
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 D 29.0
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 E 40.4
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 E 40.4
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 E 40.4
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 D 29.7

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 D 28.5
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 F -
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 F 44.8
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 E 39.9
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 E 39.9
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 E 39.9
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 E 38.5
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 F 37.5
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 E 36.6
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 F 40.3
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 F 42.3
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 D 32.0

Northbound

Southbound

Existing 2008
US-101 Section/Ramp

2020
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GENERAL PROJECT INFORMATION
This section presents a description of elements of the analyses that are common to
multiple study alternatives included in this study.  Traffic impacts were evaluated for the
following scenarios:

 2008 analyses correspond with the proposed opening year of the casino and
hotel.

 2020 analyses represents cumulative traffic conditions for the area based upon
available traffic forecasts from the Sonoma County travel forecast model
provided by Sonoma County Regional Transportation Authority (SCTA).  SCTA
made refinements in Rohnert Park to the roadways and TAZs from the most
recent information from the Sonoma County General Plan, the Rohnert Park
General Plan, and the adopted specific plan assumptions.

The Memorandum of Understanding (MOU) promised funds to the City of Rohnert Park
to mitigate potential impacts on transportation and traffic which includes monies to
install an on-demand activated traffic signal at the entrance to the Rancho Verde Mobile
Home Park on Rohnert Park Expressway.

Project Trip Generation
Trip generation for Native American gaming facilities generally peaks on Saturday
evenings; however, background traffic on adjacent streets is lower than during peak
weekday periods, making the overall number of vehicles on the road lower as well.  In
addition, casino facilities are open 24/7 and typically do not generate extreme peaks like
other uses.  Instead, casino/hotel traffic follows a smoother curve that builds steadily
from early morning until about 7:00 PM, after which traffic levels slowly decline.  Based
on existing traffic volume information and expected trip generation from the casino and
hotel, it was determined that the weekday PM peak period represents the worst case
period to evaluate.
Trip generation for development projects is typically based on rates contained in the
Institute of Transportation Engineer’s publication Trip Generation, 7th Edition.  This
manual is a standard reference used by jurisdictions throughout the country and is
based on actual trip generation studies at numerous locations in areas of various
populations.  However, Trip Generation does not have a land use for casinos similar to
the type proposed by Graton Rancheria.
Research has been performed for hotel/casinos such as commonly found in Las Vegas
and Reno, but the information is generally not applicable to this project.  As a result this
project relied on trip generation information obtained from other Native American casino
and hotel facilities.
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PM Gaming Facility Trip Generation Rates vs. Casino Size
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As part of a traffic impact study prepared for the Auburn Rancheria Gaming Facility
(A.K.A. Thunder Valley Casino), trip generation was collected at four northern California
gaming facilities. Data was reported for the weekday PM peak hour (i.e. the highest
one-hour period between 4:00 and 6:00 PM) which is the time in which the greatest
amount of combined traffic congestion commonly occurs.
Trip information from the four facilities showed that the smaller gaming facilities had
higher trip rates than larger facilities, similar to the trip generation characteristics of
shopping centers where small centers generate trips at a somewhat higher rate than
larger centers.
Auburn Rancheria traffic study data was supplemented by more recent information
collected at the completed Thunder Valley Casino by Kimley-Horn.   Based on 2005
traffic data, the facility has a PM peak hour trip generation rate of 3.64 trips per 1,000
square feet of floor area.  This rate occurs during the 5:00-6:00 PM period of the
weekday and reinforces the principle that trip rates are lower at larger facilities.
Information from the Auburn Rancheria Traffic study and the more recent Thunder
Valley Casino data was plotted and clearly shows that the highest trip generation rates
based on square footage correspond to the smallest facility and the lowest rate occurs
at the largest facility.  The data also indicates that trip rates based on building square
footages are not linear.  A regression analysis showed a R2 of 0.83 which indicates a
strong fit to the data.  In Update on Impacts of Tribal Economic Development Projects in
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San Diego County (April 2003), San Diego County concludes the same premise that trip
rates are lower for larger gaming facilities because they include "several accessory uses
to encourage customers to stay longer."

The development alternatives in this study are much larger than the facilities
documented in the Auburn report and consequently, the Graton Casino and Hotel
project is expected to have a lower rate trip rate.  The Graton Casino is proposed to
include 315,100 - 450,000 square feet for the casino and related functions, plus up to a
300 room hotel.  Extrapolation of the fitted curve suggests that the PM trip rate for the
much larger casino would be approximately two trips per 1000 square feet.  Although
the data suggest a PM peak trip rate of 2/1000 s.f. is reasonable, it was determined that
a higher and more conservative rate should be considered.
Therefore, the Shingle Springs casino environmental impact report/environmental
assessment was also reviewed.  The Shingle Springs casino is proposed to include
approximately 238,500 square feet and was determined to have the following trip rates.

 Weekday AM Peak Hour: 2.95 trips/1,000 square feet
 Weekday PM Peak Hour: 4.95 trips/1,000 square feet
 Weekday (Daily trips): 39.43 trips/1,000 square feet

Based on the information from the Shingle Springs reports and in comparison with the
plotted Auburn Rancheria /Thunder Valley Casino  data, it was determined that the trip
rate used for Shingle Springs is a reasonable but more conservative assumption for this
traffic study to eliminate the possibility of underestimating project trips.  Therefore, trip
generation also considered the Shingle Springs DEIR/EA which evaluated additional
sources of trip generation including San Diego County which, for example, recommends
calculation of daily casino trips at 100 trips per 1,000 square feet of gaming area.  San
Diego rates are based on empirical data from several casinos in southern California and
if applied to the Graton project's gaming area, the daily trip generation would be
approximately 11,860 trips which is thousands below the number assumed in the
Shingle Springs DEIR/EA.  Therefore, trip rates used in this analysis are the same as
for Shingle Springs and which are listed above.  Actual trip rates for the Graton casino
are likely to be lower.  The Graton PM rate represents a 36% increase over the Thunder
Valley data and a 148% increase over data from the combined 5 northern California
gaming facilities.  Using a trip generation rate that is higher ensures a conservative
approach to identifying project impacts and associated mitigations.
As noted earlier, trip generation was prepared in consideration of actual data from five
northern California gaming facilities.  The largest of the facilities was Thunder Valley
Casino located along Highway 65 and which is less than 7 miles from I-80.  Thunder
Valley is considered by many gaming operators to be the most successful casino in
California.  It offers slot machines, table games, a wide variety of restaurants, bars, and
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professional entertainment similar to the proposed Graton Casino.  Thunder Valley's
location is within roughly 30 miles of 1.9 million people residing in 5 Sacramento area
counties (2000 census).  At a similar distance from the proposed Graton casino located
near Santa Rosa there are four counties with a combined population of approximately
1.0 million (2000 census).  Based on this information, comparisons between Thunder
Valley and Graton casino are considered reasonable and valid.
Trip generation for the 300 room hotel was based on data contained in ITE Trip
Generation but adjusted with the assumption that most guests at the hotel would also
be guests of the casino.  The casino is expected to implement a pricing structure for the
rooms that favors casino guests.  Therefore, the ITE hotel rate was reduced by 2/3 to
account for internal capture to and from the casino.  Reducing the rate is based on
professional judgment and is consistent with the Shingle Springs report which
researched this issue and ultimately assumed a 3/4 reduction for hotel rooms.
Sometimes developments also attract trips that are already on the road that stop as
they pass by the site.  These are not new vehicle trips but are considered to be pass-by
trips.  Although some trips to the site will be pass-by trips, no empirical data was readily
available to determine a reasonable pass-by rate.  Therefore, pass-by trips are
conservatively not assumed in the analysis.
Furthermore, development projects also attract diverted link trips.  These are also trips
that are already on the road but change their route to access to the site.  These trips
originate from adjacent freeways, highways, or city streets.  Although some trips to the
casino site will be diverted link trips, no empirical data was readily available to
determine a reasonable rate.  Therefore, diverted link trips are conservatively not
assumed in the analysis.
Although pass-by and diverted link reductions are not assumed in the analysis, it is
reasonable to assume that 15 percent or more of the project trips are from these two trip
types.  Therefore, trips associated with the proposed casino (at 4.95/1000 s.f.) are
conservatively overestimated by approximately 15 percent (due to pass-by and diverted
link trips) already on the freeway and intersections away from the general vicinity of the
project site.
It is recognized that some incidental trips may occur in relation to the casino such as
wine tasking tours, costal activities, and other off-site attractions; however, because of
the conservative nature of the casino trip generation rate assumptions, these incidental
trips are accounted for in the PM trip generation calculations.

Project Trip Distribution and Assignment
In preparation of the traffic distribution, Kimley-Horn reviewed the project’s use in
proximity to the surrounding population centers.  Because of the nature of the project,
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customers and employees are expected to travel from nearby locations and beyond.
Much of the trips are expected to travel to/from US-101.  The location of the San
Francisco Bay Area population in relation to the project site, as well as peak hour
turning movement volumes at the study intersections, the likely customer and employee
base for the site, major connections to highways, and potential access limitations, were
evaluated in order to estimate the likely distribution of project traffic.
Trip generation and distribution for the casino/hotel includes a mixture of passenger
cars, trucks, and RVs and was evaluated based on the assumption that two percent of
the vehicles on roads accessing the site would be trucks or RVs.

Potential Conflicts with Special Event Traffic
The project sites are located more than 4 miles driving distance from the Spreckels
Performing Arts Center and Sonoma State University (SSU) which is the home of the
future Green Music Center as well as the Evert B. Person Theatre.
Spreckels Performing Arts Center houses two theatres – the Nellie W. Codding Theatre
which seats 550 patrons and the Bette Condiotti Experimental Theatre which seats up
to 125 patrons.  Most events occur on Saturday or Sunday with start times between
7:30 and 8:00 PM.  Some weekday events also occur but they are frequently held in the
middle of the day.
SSU houses many performance spaces – the Warren Auditorium seating up to 182
patrons, Ives 119 seating up to 200 patrons, PE 1 Studio Theatre seating up to 150
patrons,  Ives 76 Studio Theatre seating 50 patrons, the Evert B Person Theatre seating
up to 475 patrons.   The future Green Music Center which is scheduled to open in
spring of 2008 will include an inside concert hall seating up to 1,400 patrons with an
outside venue for events up to 10,000 patrons. Events are scheduled on weekdays and
weekends with start times between 7:30 and 8:00 PM.  Occasionally, some weekday
events are also scheduled in the middle of the day.
According to the Executive Director of the Green Music Center at SSU, the events with
the greatest attendance are most likely to occur during the summer months between
June and September and will attract between 3,000-10,000 people per event.  Events of
this magnitude are expected to occur about once per week (primarily on Saturdays).
Other smaller events, with attendance up to 1,000 people, include concerts and other
performances, and occur roughly ten times per month throughout the year.  Concert
times have not been determined but it is assumed that they will be similar to other SSU
events.
Due to the proximity of the performing arts centers and concert start times, conflicts
between casino/hotel traffic and the performing arts centers will be limited.  The centers
are located on the east side of the freeway and traffic generally travels through different
intersections.  However, on days when events are held at the performing arts centers,
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surges of traffic commonly occur, with a sharp peak immediately following the
conclusion of the event.
As noted earlier, casino traffic follows a different arrival and departure pattern, with
weekday traffic following a smoother curve that builds steadily from early morning until
about 7:00 PM, after which traffic levels slowly decline.  On weekends, the peak is
generally delayed until around 9:00 PM or later.

Variation in Native American Casino Trip Generation
by Time of Weekday

12:00 AM 3:00 AM 6:00 AM 9:00 AM 12:00 PM 3:00 PM 6:00 PM 9:00 PM 12:00 AM

Although peak traffic generated by the hotel and casino would not regularly coincide
with peak traffic generated by the performing arts centers, there will be times when
traffic events overlap and when the size of the events conflict.  During summer months
when large outdoor events are held, combined traffic congestion will potentially have an
adverse effect on traffic operations.  This conflict will most likely occur at the Rohnert
Park Expressway interchange.  Although the frequency of the occurrences is expected
to be low, the casino/hotel project should provide funding for special event traffic
monitoring at the Rohnert Park Expressway interchange to identify conflicts during
outdoor events generate high traffic levels.  If conflicts occur, the project should provide
traffic management coordination between the casino/hotel project and Green Music
Center in consultation with CHP and Caltrans to assist in traffic control.  It should be
noted that with the Northwest Stony Point Reduced Intensity Alternative and the Wilfred
Avenue Reduced Intensity Alternative there will be less traffic conflicting with special
event traffic.

Source: Adapted from Gaming Casino Traffic, ITE Journal, March 1998
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Potential Effects on Transit, Bicycle, and Pedestrian Mobility
As noted earlier, Sonoma County Transit and Golden Gate Transit do not provide
service near the site and have no plans to provide service.  Therefore, this traffic study
conservatively assumed no reduction in peak hour vehicular traffic due to travel by
public transit.  Transit ridership could be increased if the project operated a shuttle
between the casino and Rohnert Park transit hubs.  This would allow patrons to reach
the site from many areas of the Bay using conventional transit routes.  Shuttle service
could circulate between the two destinations, thus helping reduce traffic generated by
the project.   The casino should also sponsor charter buses from farther away
destinations such as Marin County and the south Bay.  The buses could serve specific
groups such as senior citizens or social clubs, while reducing the number of single
occupancy vehicles to the site.   Preferential carpool or vanpool spaces should also be
provided at the project site to encourage ridesharing by patrons and employees.  The
casino should provide employee incentives such as subsidized transit passes, flexible
work schedules, the validation of transit tickets to provide free return trips, or subsidized
shuttle services.
Although Sonoma County Transit and Golden Gate Transit have previously indicated
that they do not plan to provide bus service to the casino sites, the project will include
transit facilities/amenities at transit access points, for public and private transit
operations.  Flexible work schedules and subsidized shuttle service could also be
provided; however, subsidized transit passes and validation of transit tickets will not be
useful to employees or customers unless Sonoma County Transit and Golden Gate
Transit choose to provide service to the casino.
According to the 2000 U.S. Census, 4.7% of Rohnert Park residents use transit to travel
to work.  This typically represents the highest level of transit ridership during the day.  If
it is conservatively assumed that 4.7% of employees or customers will use transit
(assuming a shuttle connection is provided by the casino) during the peak hours of the
day, it represents approximately 107 in the weekday PM peak periods.
Data was not readily available for peak hour ridership levels on the Sonoma County
Transit or Golden Gate Transit systems but during the weekday periods, the routes
operate every 30 minutes and observations indicate the sufficient capacity exists on the
buses to accommodate the potential additional transit demand.  Furthermore, dispersion
of the project-generated riders to the bus routes would result in a minimal effect on
transit capacity.  Thus the project impact on transit service is determined to be less than
significant.
The effect of the casino/hotel on the proposed Sonoma-Marin Area Rail Transit
(SMART) was also evaluated.  It was determined that because the SMART system will
only operate during the AM and PM commute hours, there is little opportunity for casino
employees or patrons to use service.  Therefore the project impact on SMART service
is determined to be less than significant.
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Park and ride facilities at the Rohnert Park Expressway interchange are not expected to
be affected development of either a casino or business park.
Due to the low volume of pedestrians and bicyclists in the vicinity of the sites, the lack of
continuous sidewalks and bikeways, and the nature of the casino/hotel project, it is
unlikely that significant numbers of project patrons will walk or bike to the site.
Furthermore, the project is not expected to have a notable effect on current mobility for
bicyclists and pedestrians.

Construction Traffic Impacts
The day-to-day construction operations for the proposed construction of the Graton
Rancheria Casino and Hotel will include traffic impacts related to construction
employees, fill, and construction material importation.  The principal activities expected
to generate traffic related to the construction are listed below:

 Employee trips are based on the number of employees estimated to be on site
during different points throughout the project.  Each employee is assumed to
drive to and from the site alone each day and it is assumed that 20% of the
workers leave and return to the site for various purposes during the day.

 Construction import is based on the number of trucks required to deliver
construction materials to the site, including building materials such as wood,
steel, and masonry as well as fill from a nearby borrow pit.

 Heavy equipment is based on the number of large construction vehicles
expected during the project duration.  The heavy equipment expected as part of
this project was provided by Station Casinos.

Using the expected traffic information above, construction related traffic generation was
estimated.  Each construction activity listed above will generate different volumes of
traffic at different points in the project.  For example, the delivery and removal of heavy
equipment to the project site will happen only a few times during the project duration.
The construction related traffic is expected to remain relatively consistent throughout the
project.
It is estimated that it will take between 20 and 27 months to complete construction of the
project including 4 to 5 months for the grading of the site for Alternatives A though E
and Alternative H.  Alternatives A, B, and C are estimated to take 27 months to
complete construction.   Alternatives D and H are estimated to take 24 months to
complete construction and Alternative E is estimated to take 20 months to complete
construction.
Construction Material Import – It is estimated that 300,000 cubic yards of earthwork will
be required to develop the site for Alternative A.  It is expected that construction of the
proposed project will involve 25,000 cubic yards of earthwork from an on-site location
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adjacent to the development area which would not generate any traffic on the
surrounding roadways.
275,000 cubic yards of fill will be taken from an on-site location separated from the
development area which would generate traffic on the surrounding roadways.  The on-
site separated location is the southern portion of the Wilfred site where truck traffic will
travel on a 5 mile loop from Rohnert Park Expressway to Stony Point Road to Wilfred
Avenue to Redwood and back to Rohnert Park Expressway.  Trucks will leave/enter the
on-site fill location at the Rohnert Park Expressway driveway just east of the Bellevue-
Wilfred Channel.  The trucks will leave/enter the development area at the Wilfred/Labath
intersection.  Based on a carrying capacity of 12 cubic yards per truck, it is estimated
that it would take approximately 22,917 trucks to complete this task.  Doubling to
account for the inbound and outbound component of each round trip, this would result in
approximately 45,834 trip ends.  Assuming that these were spread out over a period of
5 months, with trucks operating at 6 days per week, 10 hours per day, this would result
in 191 trucks making 382 trip ends on an average day with 19 trucks making 38 trip
ends in any given hour (including potentially the peak hour) on the 5 mile loop.
It is estimated that 150,000 cubic yards of earthwork will be required to develop the site
for Alternative B, Alternative D and Alternative E.  It is expected that construction will
involve 150,000 cubic yards of fill that will be taken from an on-site location separated
from the development area which would generate traffic on the surrounding roadways.
The on-site separated location is the southern portion of the Stony Point site where
truck traffic will travel on a 5 mile loop from Rohnert Park Expressway to Stony Point
Road to Wilfred Avenue to Redwood and back to Rohnert Park Expressway.  Trucks will
leave/enter the on-site fill location at the Rohnert Park Expressway driveway just east of
the Bellevue-Wilfred Channel. The trucks will leave/enter the development area at the
Stony Point Road/Project Driveway intersection.  Assuming that the trips were spread
out over a period of 4 months, with trucks operating at 6 days per week, 10 hours per
day, this would result in 131 trucks making 262 trip ends on an average day with 13
trucks making 26 trip ends in any given hour (including potentially the peak hour) on the
5 mile loop.
It is estimated that 350,000 cubic yards of earthwork will be required to develop the site
for Alternative C.  It is expected that construction will involve 350,000 cubic yards of fill
that will be taken from an on-site location separated from the development area which
would generate traffic on the surrounding roadways.  The on-site separated location is
the southern portion of the Wilfred site where truck traffic will travel on a 5 mile loop
from Rohnert Park Expressway to Stony Point Road to Wilfred Avenue to Redwood and
back to Rohnert Park Expressway.  Trucks will leave/enter the on-site fill location at the
Rohnert Park Expressway driveway just east of the Bellevue-Wilfred Channel.  The
trucks will leave/enter the development area at the Wilfred/Whistler intersection.
Assuming that the trips were spread out over a period of 5 months, with trucks operating
at 6 days per week, 10 hours per day, this would result in 243 trucks making 486 trip
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ends on an average day with 25 trucks making 50 trip ends in any given hour (including
potentially the peak hour) on the 5 mile loop.
It is estimated that 270,000 cubic yards of earthwork will be required to develop the site
for Alternative H.  It is expected that construction will involve 25,000 cubic yards of
earthwork from an on-site location adjacent to development area which would not
generate any traffic on the surrounding roadways.
245,000 cubic yards of fill will be taken from an on-site location separated from the
development area which would generate traffic on the surrounding roadways.  The on-
site separated location is the southern portion of the Wilfred site where truck traffic will
travel on a 5 mile loop from Rohnert Park Expressway to Stony Point Road to Wilfred
Avenue to Redwood and back to Rohnert Park Expressway.  Trucks will leave/enter the
on-site fill location at the Rohnert Park Expressway driveway just east of the Bellevue-
Wilfred Channel.  The trucks will leave/enter the development area at the Wilfred/Labath
intersection.  Assuming that these were spread out over a period of 5 months, with
trucks operating at 6 days per week, 10 hours per day, this would result in 171 trucks
making 342 trip ends on an average day with 17 trucks making 34 trip ends in any given
hour (including potentially the peak hour) on the 5 mile loop.
Once the site is graded, the project will also require the importation of construction
material including, raw materials, the building pad, concrete, the parking lot base and
asphalt paving.  This results in a material importation of 3,000 to 4,000 truckloads of
material which will occur over approximately 23 months (or less, depending on the
alternative).  The importation will require approximately 8 to 9 truck trips per day outside
of the off-site fill delivery.   Each truck will generate 1 inbound and 1 outbound trip,
accounting for 2 trips.  Therefore, during the peak construction period the project will
generate about 18 truck trips ends per day.
Because the import truck traffic generates significantly less traffic than the project’s
equivalent passenger car traffic generation (even when added to employee trips
described below) and the vehicle path travels through generally uncongested
intersection movements, it should not significantly impact the capacity of any study
intersection. However, this level of truck traffic may have an impact on quality of life
including increased noise, visual impact, perception of lower traffic safety, and the track
of debris and mud onto roadways may create a perceptual impact as well as a physical
impact.  See Project Mitigations section for measures to address these impacts.
Employees – The weekday work will begin around 7:00 a.m. and end around 4:00 p.m.
The construction worker arrival peak occurs between 6:30 a.m. and 7:30 a.m., and the
departure peak occurs between 4:00 p.m. and 5:00 p.m.  This is generally prior to the
areawide commute peaks between 7:30 a.m. and 8:30 a.m. and between 4:30 p.m. and
5:30 p.m. with a period of overlap into the commute peak periods.  There will be 600 to
800 employees on-site during construction and only half will be on the roadway during
the peak hours.
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Workers will generate peak parking demand equivalent to roughly 800 vehicles during
the peak construction period.  Additionally, deliveries, visits, and other activities may
generate peak non-worker parking demand of up to another 50 trucks and autos.
Therefore, an approximate demand of 850 vehicle parking spaces will be required
during the peak construction period for the construction employees.  It is anticipated that
this demand will be able to be met on site at the casino construction site.  As an
alternative, the project could lease a remote lot and shuttle employees to the
construction site.
The impacts of construction related employee traffic and parking are considered less
than significant because the construction commute peak and the areawide commute
peak will only have a brief period of overlap and the parking demand will be able to be
met at the casino construction site.
Heavy Equipment – A total of approximately 30 pieces of heavy equipment will be used
based on wide-load permits necessary at various times over the course of the
construction period.  Delivery and removal of heavy equipment will occur outside of the
areawide commute peak and equipment will be moved in and out of the site on different
days.  The periodic delivery during off-peak hours constitutes a minimum disruption of
traffic.

The impacts of the periodic delivery and removal of heavy equipment during off-peak
hours constitutes a minimum disruption of traffic and thus is considered less than
significant.
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ALTERNATIVE A – WILFRED AVENUE SITE

The Alternative A casino and hotel is proposed to be located as shown in Figure A1,
which is bordered by Wilfred Avenue in the north, Business Park Drive in the south,
Langner Avenue in the west, and Dowdell Avenue in the east.
The site layout as shown in Figure A2 includes a main building of approximately
450,000 square feet for a casino, restaurants, food court, event center, banquet
facilities, lobby, pool, and other ancillary functions.  In addition, the project is planned to
include up to 300 hotel rooms, primarily for casino guests.
A breakdown of square footage as it relates to traffic impacts is shown below:

 Casino and Entertainment areas – 408,150 s.f.
 Lobby/Bar/Back of House/Sundries –    14,750 s.f.
 Pool and Spa –   27,100 s.f.

450,000 s.f.
 Hotel Rooms – 291,000 s.f.

The site plan also shows supporting uses such as parking lots, parking structure, and
wastewater treatment facilities.
Within each alternative there is a reference made to the “project site” which changes for
each alternative. There is not a specific project site that is being evaluated for all of the
alternatives.

Site Access
The main access points to the project are located on Langner Avenue and Labath
Avenue via Wilfred Avenue.  These approaches are assumed to operate as full
movement driveways with no turn limitations.   The project will extend Labath Avenue to
the south to intersect Business Park Drive. A third project access will be on Labath
Avenue just north of Business Park Drive and is assumed to be a full movement
driveway with no turn limitations.
Currently, none of the accesses are signalized.

Trip Generation – Alternatives A, B, and C
Trip generation was calculated based on the previous discussions and is reported in
Table A1.  Additional trip generation calculations are contained in the Appendix. Since
Alternatives A, B and C are all casinos with the same amount of gaming space and
hotel space, trip generation numbers are the same for all three Alternatives.  As seen in
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the table Alternatives A, B and C are expected to generate 1,384 new trips in the AM
and 2,287 new trips in the weekday PM peak hour.  Although project trip generation was
prepared for daily, AM, and PM periods, only the PM traffic conditions were evaluated in
this report because it represents the time period where the project will contribute to the
greatest amount of congestion and potential mitigation.  Other time periods that were
considered included weekday AM, weekday late PM, and Saturday. On weekday late
evenings and Saturday evenings the casino facility will generate more trips than during
the 4-6 PM weekdays, but the background traffic is lower, making the overall number of
vehicles on the road lower as well.  Therefore, the PM peak represents the worst case
period to evaluate.

Table A 1 – Alternatives A, B and C Project Trip Generation

LAND USE
Trips

Daily AM Peak Hour PM Peak Hour
Total Entering Exiting Total Entering Exiting Total

Casino
450,000 s.f. 17,744 930 398 1,328 1,181 1,047 2,228

Hotel
300 Room* 817 34 22 56 31 28 59

Net New
Vehicle Trips 18,261 964 420 1,384 1,212 1,075 2,287

*Trip rate is ITE Land Use Code 310 – Hotel.  Rate reduced by 2/3 to account for internal capture to/from casino.

.
Project Trip Distribution and Assignment
Based on the factors discussed in the General Project Information section above it was
determined that approximately 30% of the project traffic would be distributed to
destinations north of the site, with the remaining 70% distributed south of the site.  To
be conservative, only a small percentage of project traffic was assumed to be generated
or attracted in the immediate vicinity of the project site.  The project traffic distribution is
shown in Figure A3 and Figure A4.  Figure A5 illustrates project traffic assigned to the
study intersections based on the assumed trip distribution.   As seen in Figure A5, most
of the project traffic is expected to come from the freeway therefore it was assumed that
most of the traffic would use Labath Avenue because of its closer proximity to the
freeway.  As noted in the distribution, some traffic leaving the project site is expected to
avoid congestion at Wilfred Avenue and Stony Point Road by using Millbrae Avenue.

Near-Term Plus Project Traffic Volumes
Near-term 2008 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative A casino and hotel project. Figure A6 illustrates the
combined near-term turning movement volumes at the study intersections.
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Long-Term Plus Project Traffic Volumes
Long-term 2020 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative A casino and hotel project. Figure A7 illustrates the
combined long-term turning movement volumes at the study intersections.

Alternative A LOS Conditions and Impacts at Intersections
Traffic operations were evaluated under the following development conditions:

 Near-term conditions with Alternative A (year 2008)
 Long-term Cumulative conditions with Alternative A (year 2020)

In the near-term analysis for Alternative A, it was assumed that the Wilfred Avenue
widening project will not have taken place before the casino/hotel opens.  The
Memorandum of Understanding (MOU) between the City of Rohnert Park and the
Federated Indians of the Graton Rancheria stated that the tribe would help financially to
speed up the timeline of the widening project to occur before the casino/hotel opens in
2008.  The MOU was negotiated before Alternative A existed, but it was assumed that
the MOU will be renegotiated to apply to Alternative A as well.
Results of the analysis are presented in Table A2.  (Results shown as bold in the table
do not meet operational standards.)  The signal control is listed as TS for a signalized
intersection and TWSC for a two-way stop-controlled intersection.  Two-way stop-
controlled (TWSC) intersections maybe operate acceptably overall but only the worst
approach is reported in the table.  The overall level of service is reported for signalized
intersections.  Additional detail is provided in the Appendix. As shown in the results, the
following intersections and approaches will fail to meet acceptable level of service
thresholds based on established significance criteria and with the addition of project-
related traffic.
2008 Results

 Stony Point Road/Wilfred Avenue
 Langner Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Labath Avenue
 Rohnert Park Expressway/Commerce Boulevard
 Millbrae Avenue/Stony Point Road
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LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL F 841.3 F OVRFL

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 B 13.8 B 12.5 C 16.2

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 B 13.8 B 12.5 C 15.8

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 F 51.3 B 12.5 F 111.1

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F OVRFL F OVRFL F OVRFL

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL F OVRFL F OVRFL

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 148.7 F 169.9 F 182.3

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 22.5 - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 27.7 C 26.8 D 45.7

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 E 69.4 E 74.2 F 96.2

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 14.6 B 19.0 B 19.7

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 64.8 D 50.8 E 66.2

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 A 0.0 A 0.0 A 0.0

14 Business Park Dr/
Labath Ave D - - - - - B 10.6 - - B 10.3

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 C 16.7 C 22.2

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 B 19.8 B 18.5 C 21.7

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 D 43.3 C 28.2 D 40.6

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 26.0 C 29.1 C 26.4

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.2 B 16.0 B 16.0

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 18.5 B 12.3 B 17.4

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 38.9 E 63.4 C 33.0

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 37.6 D 45.5 F 118.2

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 28.0 C 28.0 D 42.4 E 56.3

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 17.4 B 18.1 B 19.6

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 11.4 B 11.5 B 11.4

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 72.0 F 90.2 F 156.3

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.6 B 12.4 B 12.2

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.7 B 12.5 B 12.4

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 B 11.0 B 11.3 B 11.4

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 12.0 B 14.7 B 13.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.7 B 11.4

Signal
Control With ProjectIntersection Criteria

2005
Existing Base (w/o Proj.) With Project

2008 2020
Base (w/o Proj.)

Table A 2 – Alternative A Levels of Service
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2020 Results
 Stony Point Road/Wilfred Avenue
 Langner Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Labath Avenue
 Gravenstein Highway (SR-116)/Stony Point Road
 Gravenstein Highway (SR-116)/Redwood Drive
 Millbrae Avenue/Stony Point Road

Alternative A Traffic Signal Warrant Analysis
Alternative A, near-term and long-term, traffic volumes at unsignalized study
intersections were compared against peak hour warrant in the 2003 Manual on Uniform
Traffic Control Devices (MUTCD) and the California Supplement.
Results of the analysis showed that the following intersections will satisfy traffic signal
Warrant #3 by year 2008 and 2020.

 Stony Point Road/Wilfred Avenue (2008 and 2020)
 Langner Avenue/Wilfred Avenue (2020)
 Labath Avenue/Wilfred Avenue (2008 and 2020)
 Dowdell Avenue/Wilfred Avenue (2008 and 2020)
 Millbrae Avenue/Stony Point Road (2008 and 2020)

Other warrants such as for minimum vehicle volumes, interruption of continuous traffic,
and traffic progression were not evaluated because they generally require higher traffic
volumes to be satisfied.  Accident history and school areas were also not evaluated
based on the results of field observations, which noted that neither of these warrant
thresholds was likely to be met.  A copy of the analysis summary for Warrant #3 is
included in the Appendix.
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Alternative A LOS Conditions and Impacts on Freeway and Ramps
Project trips generated by the proposed casino and hotel were added to the year 2008
and 2020 forecast freeway volumes.
Traffic analyses were completed to evaluate the operation of the study freeway
segments and ramps in the year 2008 and 2020, with the addition on the casino and
hotel project.  Freeway segment analyses were limited to the mix-use travel lanes which
are expected to have significantly more congestion than the future HOV lanes.
Results of the analyses are presented in Table A3.  (Results shown as bold in the table
do not meet operational standards.)  As shown in the table, project traffic will add to the
background congestion of the freeway.  Significant congestion is expected with the
project.
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Table A 3 – Alternative A Freeway Levels of Service

Criteria
LOS LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 D 26.9 C 25.6 E 38.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 E 35.2 D 34.1 F 41.8
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 E 36.5 E 36.1 F 43.1
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 31.7 D 32.3 F -
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 33.9 E 37.1 F 42.1
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 C 24.5 C 23.2 C 25.9
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 D 31.2 D 29.0 E 39.1
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 D 31.2 D 29.0 E 39.1
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 D 31.2 D 29.0 E 39.1
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 33.6 E 40.4 E 41.0
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 33.6 E 40.4 E 41.0
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 33.6 E 40.4 E 41.0
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.8 D 29.7 D 32.6

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 D 26.1 D 28.5 D 31.2
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 E 36.2 F - F -
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.8 F 44.8 F 46.8
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 E 39.4 E 39.9 F 48.8
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 E 39.4 E 39.9 F 48.8
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 E 39.4 E 39.9 F 48.8
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 35.4 E 38.5 F 41.3
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 36.1 F 37.5 F 43.0
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 29.8 E 36.6 F -
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 E 36.1 F 40.3 F 47.2
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 38.3 F 42.3 F 48.5
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 D 29.0 D 32.0 F -

Northbound

Southbound

US-101 Section/Ramp
Existing 2008 2020 2020 + Alt A2008 + Alt A
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Potential Effects on Intersection Safety
Traffic volumes generated by the project were reviewed in consideration of existing
intersection collision history and the potential for increased accidents.  According to
collision data, accidents involving bicyclist and pedestrians are very low.  Many
intersections did not report any collisions of this type during the survey period.  This
suggests that bicycle and pedestrian volumes are relatively low and study intersections
have minimal safety hazards for individuals biking or walking.  Although the project will
introduce increased traffic volumes at some intersections, bicyclists and pedestrians are
expected to be able to travel through study intersections with similar levels of safety.
Historically casinos do not attract a significant amount of bicycle and pedestrian traffic.
Therefore, the expected amount of pedestrian and bicycle traffic is nominal and a
significant increase in bicycle and pedestrian accidents is unlikely.
The potential for increased collisions between motorized vehicles was also considered.
Collision frequency and severity are a function of many complex factors that vary
depending on the location and type of intersection or roadway segment.  Factors
include traffic control such as signals or stop signs, lane and shoulder widths, grades,
driveway densities, roadside hazards or obstacles, presence of left and right turn lanes,
sight distance, congestion, and others.
Because of the number and interrelationships of the variables, accurate crash prediction
is difficult.  However, the proposed casino and hotel project will increase roadway
congestion, a factor which could result in an increase in traffic collisions if left
unmitigated.  Other factors are expected to remain unaffected.
 As noted previously, the purpose of this study is to address the traffic and
transportation effects of the proposed casino and hotel development.  This includes
mitigation improvements to restore traffic operations to levels within acceptable
standards or to levels as good as or better than without the casino/hotel project. Any
potential increases in accidents due to project-related traffic would be offset by the
implementation of roadway improvements included as mitigation.   Therefore, if
mitigations are implemented as proposed in this report, no significant increase in
daytime or nighttime collisions is expected.



Final Traffic Impact Study – Graton Rancheria Casino and Hotel
Alternatives A, B, C, D, E, & H and Variant H-sub1

``RohnertPark58.AltABCDEHH1_FinalTIA_v5.doc 62 May 2009

Kimley-Horn
and Associates, Inc.

Queuing Summary
As congestion increases it is common for traffic at signals and stop signs to form lines of
stopped (or queued) vehicles.  Queue lengths were determined for each lane and
measure the distance that vehicles will backup in each direction approaching an
intersection.  The 95th percentile queue is calculated by using 95th percentile traffic to
account for fluctuations in traffic and represents a condition where 95 percent of the
time during the peak period, traffic volumes and related queuing will be at, or less, than
determined by the analysis.  Average queuing is generally less.  Ninety-fifth percentile
queuing was checked under the various future year development conditions and in
consideration of the planned intersection and signal timing improvements.  A typical
vehicle length of 25 feet is used in the queuing analysis.  A summary of the queuing
results can be seen in Table A4.  The results indicate dedicated turn lanes where
queuing may exceed their storage limits.  It should be noted that some variations in
intersection queuing between scenarios is a result of planned intersection and signal
timing improvements.
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2008 2020 2008 2020
EBL EBL
EBR EBR
WBL WBL
WBR 35 OVRFL OVRFL WBR 175 54 60
NBL 150 25 25 NBL
NBR NBR 450 38 40
SBL 150 26 35 SBL 700 194 213
SBR SBR
EBL EBL 160 61 67
EBR EBR 200 25 26
WBL 150 25 WBL 250 62 41
WBR WBR 170 25 25
NBL NBL 130 36 38
NBR NBR 130 36 33
SBL SBL 100 573 547
SBR SBR
EBL 150 25 EBL 200 109 98
EBR EBR 200 25 25
WBL 150 98 WBL 350 154 204
WBR WBR 155 36 41
NBL NBL 250 157 136
NBR NBR 250 65 64
SBL SBL 175 188 237
SBR SBR 175 58 56
EBL 150 25 EBL
EBR EBR
WBL 150 80 WBL 225 56 63
WBR WBR
NBL NBL
NBR NBR
SBL SBL 400 318 311
SBR SBR 400 228 203
EBL 150 111 EBL 190 25 25
EBR 150 168 EBR
WBL WBL
WBR WBR
NBL 150 317 352 NBL 225 473 495
NBR 100 97 110 NBR
SBL 275 314 474 SBL
SBR SBR
EBL 75 25 EBL 250 69 69
EBR 75 49 EBR
WBL 100 25 WBL 200 187 264
WBR WBR
NBL 150 131 NBL 250 210 245
NBR 150 25 NBR 175 56 75
SBL 200 40 SBL 150 98 147
SBR SBR 150 51 50
EBL EBL 350 162 183
EBR EBR
WBL 200 30 25 WBL 500 155 138
WBR WBR 150 43 42
NBL NBL 550 296 290
NBR NBR 675 30 29
SBL 550 261 405 SBL 500 169 344
SBR SBR 625 49 51
EBL EBL 225 161 171
EBR EBR
WBL 180 191 99 WBL 150 63 79
WBR WBR 80 25 32
NBL 75 284 116 NBL 50 65 65
NBR NBR
SBL 290 45 25 SBL 225 388 513
SBR SBR
EBL 100 107 68 EBL
EBR EBR 50 101 102
WBL WBL 100 104 124
WBR WBR
NBL NBL
NBR NBR
SBL 200 77 106 SBL 425 222 216
SBR SBR
EBL 250 442 460 EBL
EBR 250 23 37 EBR
WBL WBL
WBR WBR
NBL 200 478 531 NBL 395 144 150
NBR NBR 275 178 191
SBL 100 25 25 SBL
SBR 175 236 203 SBR
EBL 225 97 75 EBL
EBR EBR
WBL WBL
WBR WBR 120 48 132
NBL 150 25 25 NBL 505 25 25
NBR NBR 120 25 25
SBL SBL 490 25 25
SBR SBR

17
Labath

Avenue and
Rohnert

Park Expy

23
Redwood
Road and

Gravenstein
Hwy

24
Gravenstein
Hwy and SB

US 101
Ramps

21
Commerce
Blvd and
Rohnert

Park Expy

22
Stony Point
Road and

Gravenstein
Hwy

18
Redwood
Drive and
Rohnert

Park Expy

19
SB US 101
Ramps and

Rohnert
Park Expy

Intersection Turning
Movement

Turning
MovementIntersection Bay

Length
Queue
Length Bay

Length
Queue
Length

26
Stony Point
Road and
Millbrae
Avenue

25
Gravenstein
Hwy and NB

US 101
Ramps

11
Roberts

Lake Drive
and Golf
Course
Drive

15
Business

Park Drive
and

Redwood
Drive

12
Commerce
Blvd and

NB US 101
Ramps

16
Stony Point
Road and
Rohnert

Park Expy

20
NB US 101
Ramps and

Rohnert
Park Expy

10
Golf Course
Drive and

Commerce
Blvd

8
Redwood
Drive and

Commerce
Boulevard

5
Labath

Avenue and
Wilfred
Avenue

1
Stony Point
Road and
Wilfred
Avenue

7
Redwood
Drive and
Wilfred
Avenue

9
Wilfred

Avenue and
SB US 101

Ramps

4
Langner

Avenue and
Wilfred
Avenue

6
Dowdell

Avenue and
Wilfred
Avenue

Table A 4 – Alternative A Queuing Summary
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Alternative A Mitigations
Intersections with levels of service below established thresholds were investigated to
determine the role of the Alternative A traffic in the projected operating conditions at
those intersections.  The evaluation disclosed that the following improvements as
shown on Table A5 are needed in the near-term (2008) and long-term (2020) to
mitigate project impacts.
Table A6 summarizes the expected levels of service with the proposed mitigation.
Roadway improvements will be consistent with design standards for local jurisdictions in
providing facilities and amenities for bicycles and pedestrians.  This includes
improvements such as sidewalks, countdown signals, and striped crosswalks if required
by local design standards.
As mentioned previously, the signal control is listed as TS for a signalized intersection
and TWSC for a two-way stop-controlled intersection.  Two-way stop-controlled (TWSC)
intersections maybe operate acceptably overall but only the worst approach is reported
in the table.  The overall level of service is reported for signalized intersections.
Figures A8 and 9 illustrate the mitigated lane geometry and traffic control.
Traffic signal interconnect and coordinated timing plans are included in the proposed
traffic signals for Wilfred Avenue.
The combination of casino traffic and other nearby future development will require
Wilfred Avenue to ultimately be widened to five lanes (including Class II bike lanes) from
Redwood Drive to Langner Avenue at the edge of the project site.  From Langner
Avenue west to Stony Point Road, Wilfred Avenue should be two lanes with improved
pavement and shoulders and it is recommended that the upgrade of Wilfred Avenue to
include improved pavement and shoulders should be designed to the County standard
and should include Class II bike lanes out to Stony Point Road to connect into the Class
II bike lanes on Stony Point Road.  Casino traffic alone can be accommodated on a
three lane roadway section from Redwood Drive to Langner Avenue, therefore, they will
contribute a proportionate share for the ultimate cost of the widening of Wilfred Avenue.
Langner Avenue and Labath Avenue should be improved and either removed from
County jurisdiction or designed to the County standard.
An overcrossing should be built from State Farm Drive to Business Park Drive over US-
101 with a southbound slip ramp lane that would open up just south of the US-101 NB
off-ramp directly to the overcrossing.  The overcrossing helps redirect project traffic
away from the Wilfred interchange to a new facility capable of accommodating casino
traffic.  Additional right-of-way is necessary on State Farm Drive as well as Business
Park Drive.  Access to State Farm Drive will need to be modified and adjusted, but it is
not anticipated that there will need to be any closures associated with the overcrossing.
The overcrossing should begin east of the State Farm Drive/Commerce Boulevard
intersection and touch down west of the Business Park Drive/Redwood Drive
intersection.  With this mitigation, all of the existing turning movements at the
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Commerce/State Farm and the Redwood/Business Park intersections will permitted as
they currently exist.
In addition to the overcrossing in the long-term, modification of the Commerce
Boulevard/US-101 NB Ramps intersection should be completed which would realign
Wilfred Avenue, Commerce Boulevard, Golf Course Drive, and US-101 NB Ramps and
combine with the Golf Course Dr/Commerce Blvd intersection.  The southbound
approach from Wilfred Avenue will be two left turn lanes, one through lane, and a free
right turn lane.  The northbound approach from Commerce Boulevard will be two left
turn lanes, two through lanes, and a right turn lane.  The eastbound approach from the
US-101 NB off-ramp will be two left turn lanes, one through lane, and one right turn
lane.  The westbound approach from Golf Course Drive will be a left turn lane, a through
lane, and a right turn lane.
Modification to any interchanges requires review and approval from Caltrans’
Department Headquarters Division of Design.
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Period # Intersection Mitigation
Requires

ROW? Reason

1 Stony Point Rd/
Wilfred Ave   Signalize No Capacity

2 Primrose Ave/
Wilfred Ave No mitigation necessary - -

3 Whistler Ave/
Wilfred Ave No mitigation necessary - -

  Add NB left and change all shared to through-right Tribe land Capacity
  Add a WB left turn lane and change all shared to through-right 1 Yes Capacity
  Signalize No Capacity
  Add EB left and change EB all shared to through-right 1 Yes Capacity
  Add WB left and change WB all shared to through-right 1 Yes Capacity
  Add NB right and change NB all shared to left-through Yes Tribeland
  Signalize No Capacity
  Add WB left and change WB all shared to through-right 1 Yes Capacity
  Add EB left and change EB all shared to through-right 1 Yes Capacity
  Change WB left-through to WB through No Capacity
  Change phasing east-west to protected from split No Capacity
  Add EB left and EB right and change EB all shared to through 1 Yes Capacity

8 Redwood Dr/
Commerce Blvd No mitigation necessary - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

10 Golf Course Dr/
Commerce Blvd Commerce Blvd/US-101 NB Ramps mitigation alleviates the impact - -

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

12 Commerce Blvd/
US-101 NB Ramps

  Construct the State Farm-Business Park Overcrossing and a southbound slip
ramp from the US-101 NB Ramps to the overcrossing Yes Capacity

13 Project Driveway/
Stony Point Rd No mitigation necessary - -

14 Business Park Dr/
Labath Ave No mitigation necessary - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd No mitigation necessary - -

  Change SB through-right to all-shared Yes Capacity
  Change NB/SB phasing from protected to split phasing No Capacity
  Extend SB left turn bay to 350 feet (from 100 feet) Yes Queue

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 400 feet (from 225 feet) Yes Queue
  Add second NB left turn lane Yes Capacity

21 Rohnert Park Expwy/
Commerce Blvd   Optimize signal timing No Capacity

22 Gravenstein Hwy/
Stony Point Rd No mitigation necessary - -

23 Gravenstein Hwy/
Redwood Dr No mitigation necessary - -

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

Redwood Dr/
Wilfred Ave

Labath Ave/
Wilfred Ave5

Langer Ave/
Wilfred Ave4

Dowdell Ave/
Wilfred Ave6

17 Rohnert Park Expwy/
Labath Ave

20
08

7

1 In summary, widen Wilfred Ave to three lanes from Langer Ave to Redwood Dr

Rohnert Park Expwy/
US-101 NB Ramps20

Table A 5  – Alternative A Summary of Mitigations
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Period # Intersection Mitigation
Requires

ROW? Reason

1 Stony Point Rd/
Wilfred Ave   Signalize No Capacity

2 Primrose Ave/
Wilfred Ave No mitigation necessary - -

3 Whistler Ave/
Wilfred Ave No mitigation necessary - -

  Add NB left and change all shared to through-right * Tribe land Capacity
  Signalize No Capacity
  Signalize * No Capacity
  Optimize signal timing No Capacity
  Add NB right and change NB all shared to through-left * Tribe land Capacity
  Signalize * No Capacity
  Optimize signal timing No Capacity
  Optimize signal timing No Capacity
  Change WB left-through to through * Yes Capacity
  Change phasing east-west to protected from split * No Capacity

8 Redwood Dr/
Commerce Blvd Modified Intersection (not analyzed) - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

10 Golf Course Dr/
Commerce Blvd Modified Intersection (Combined with Intersection #12) - -

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

  Modify intersection to realign Wilfred Avenue, Commerce Boulevard, Golf
Course Drive, and US-101 NB Ramps and combine with the Golf Course
Dr/Commerce Blvd intersection.  The southbound approach will be from Wilfred
Avenue, the northbound approach will be from Commerce Boulevard, the
eastbound approach will be from the US-101 NB off-ramp, and the westbound
approach will be from Golf Course Drive.

Yes Capacity

  Construct the State Farm-Business Park Overcrossing and a southbound slip
ramp from the US-101 NB Ramps to the overcrossing* Yes Capacity

13 Project Driveway/
Stony Point Rd No mitigation necessary - -

14 Business Park Dr/
Labath Ave No mitigation necessary - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd No mitigation necessary - -

  Change SB through-right to all-shared * Yes Capacity
  Change NB/SB phasing from protected to split phasing * No Capacity
  Extend SB left turn bay to 350 feet (from 100 feet) * Yes Queue

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 400 feet (from 225 feet) * Yes Queue
  Add second NB left turn lane * Yes Capacity

21 Rohnert Park Expwy/
Commerce Blvd No mitigation necessary - -

  Add an EB right turn bay for 100 feet Yes Capacity
  Optimize signal timing No Capacity

23 Gravenstein Hwy/
Redwood Dr   Optimize signal timing No Capacity

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

4

20
20

22

Rohnert Park Expwy/
Labath Ave17

Labath Ave/
Wilfred Ave

7

6

* Improvement assumed to occur with 2008 mitigation

Gravenstein Hwy/
Stony Point Rd

Commerce Blvd/
US-101 NB Ramps

Langer Ave/
Wilfred Ave

Redwood Dr/
Wilfred Ave

Rohnert Park Expwy/
US-101 NB Ramps20

12

Dowdell Ave/
Wilfred Ave

5
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Table A 6 – Alternative A Mitigated Intersection Levels of Service

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL C 25.4 F 841.3 F OVRFL D 35.2
2 Primrose Ave/

Wilfred Ave D TWSC A 9.4 B 11.4 B 13.8 B 13.8 B 12.5 C 16.2 C 16.2

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 B 13.8 B 13.8 B 12.5 C 15.8 C 15.8

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 F 51.3 C 18.0 B 12.5 F 111.1 C 26.5

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F OVRFL C 26.9 F OVRFL F OVRFL C 25.8

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL B 10.8 F OVRFL F OVRFL C 35.0

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 148.7 D 37.5 F 169.9 F 182.3 D 40.2

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 22.5 C 27.5 - - - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 27.7 C 22.3 C 26.8 D 45.7 C 24.3

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 E 69.4 C 46.9 E 74.2 F 96.2 - -

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 14.6 C 20.1 B 19.0 B 19.7 B 12.4

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 64.8 D 48.5 D 50.8 E 66.2 C 28.5

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0

14 Business Park Dr/
Labath Ave D - - - - - B 10.6 B 12.9 - - B 10.3 B 12.4

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 D 27.5 C 16.7 C 22.2 C 22.2

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 B 19.8 B 19.8 B 18.5 C 21.7 C 21.7

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 D 43.3 C 28.6 C 28.2 D 40.6 C 28.2

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 26.0 C 26.8 C 29.1 C 26.4 C 27.0

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.2 B 18.6 B 16.0 B 16.0 B 16.0

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 18.5 B 12.5 B 12.3 B 17.4 B 11.3

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 38.9 C 32.0 E 63.4 C 33.0 C 37.2

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 37.6 D 37.6 D 45.5 F 118.2 D 54.5

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 27.0 C 27.0 D 42.4 E 56.3 D 52.8

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 19.1 B 19.1 B 18.1 B 19.6 B 19.6

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 11.4 B 11.4 B 11.5 B 11.4 B 11.4

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 72.0 B 10.6 F 90.2 F 156.3 B 10.1

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.6 B 11.6 B 12.4 B 12.2 B 12.2

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.7 B 11.7 B 12.5 B 12.4 B 12.4

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 B 11.0 B 11.0 B 11.3 B 11.4 B 11.4

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 12.0 B 12.0 B 14.7 B 13.7 B 13.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.4 B 11.7 B 11.4 B 11.4

Signal
Control With Project MitigatedBase (w/o Proj.) With ProjectIntersection Criteria

2005
Existing Mitigated

2008 2020
Base (w/o Proj.)
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Results indicate that the freeway will not meet standards with the project, even with the
future construction of HOV lanes, ramp metering, and auxiliary lanes associated with
the Wilfred interchange project.  As mitigation the project should do the following which
will result in the mitigated levels of service shown in Table A7:

 Adjust the ramp metering to account for the additional project traffic at the Wilfred
Avenue interchange in the long-term (2020).  Most metering adjustments can be
minor and are not expected to have queuing effects on the local street network.
However, the southbound on-ramp will require heavy metering to obtain an
acceptable level of service for the freeway ramp merge area which may create a
long queue backed up on the ramp.

 The project should contribute a proportionate share of the costs of the
construction of auxiliary lanes between Rohnert Park Expressway and
Gravenstein Highway (SR-116) in the long-term (2020).

 The project should contribute a proportionate share of the costs of the
construction of the Wilfred Avenue interchange project, including HOV lanes,
ramp metering, and auxiliary lanes in the near-term (2008).

 The  project should contribute a proportionate share of the costs of the
construction of an additional traffic lane in the southbound direction from Santa
Rosa Avenue to south of Gravenstein Highway (SR-116) as well as an additional
traffic lane in the northbound direction from West Sierra Avenue to Gravenstein
Highway (SR-116) in the long-term (2020).

Aside from roadway improvements to mitigate protect impacts, the casino and hotel
should coordinate with the Green Music Center during outdoor events that will generate
high traffic levels.  During that period, traffic control services at the Rohnert Park
interchange may be necessary.  Therefore, the casino/hotel project should provide
funding for special event traffic monitoring at the Rohnert Park Expressway interchange
to identify conflicts during outdoor events generate high traffic levels.  If conflicts occur,
the project should provide traffic management coordination between the casino/hotel
project and Green Music Center in consultation with CHP and Caltrans to assist in traffic
control
Because no fixed route service will be available at the project site, the casino/hotel
should provide a shuttle that serves the two Rohnert Park transfer stations.  The shuttle
should run throughout the day or could be called out on demand.  The casino should
also sponsor charter buses from farther away destinations such as Marin County and
the south Bay.  The buses could serve specific groups such as senior citizens or social
clubs, while reducing the number of single occupancy vehicles to the site.   Preferential
carpool or vanpool spaces should also be provided at the project site to encourage
ridesharing by patrons and employees.  The casino should provide employee incentives
such as subsidized transit passes, flexible work schedules, the validation of transit
tickets to provide free return trips, or subsidized shuttle services.
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Table A 7 – Alternative A Mitigated Freeway Level of Service Summary

Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 D 26.9 C 25.6 E 38.4 E 38.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 E 35.2 D 34.1 F 41.8 D 29.1
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 E 36.5 E 36.1 F 43.1 E 40.4
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 31.7 D 32.3 F - E 40.4
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 33.9 E 37.1 F 42.1 E 40.4
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 C 24.5 C 23.2 C 25.9 C 25.9
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 D 31.2 D 29.0 E 39.1 E 39.1
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 D 31.2 D 29.0 E 39.1 E 39.1
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 D 31.2 D 29.0 E 39.1 E 39.1
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 33.6 E 40.4 E 41.0 E 41.0
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 33.6 E 40.4 E 41.0 E 41.0
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 33.6 E 40.4 E 41.0 E 41.0
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.8 D 29.7 D 32.6 D 32.6

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 D 26.1 D 28.5 D 31.2 D 31.2
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 E 36.2 F - F - C 24.8
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.8 F 44.8 F 46.8 D 33.0
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 E 39.4 E 39.9 F 48.8 D 34.2
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 E 39.4 E 39.9 F 48.8 D 34.2
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 E 39.4 E 39.9 F 48.8 D 34.2
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 35.4 E 38.5 F 41.3 C 26.1
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 36.1 F 37.5 F 43.0 D 40.0
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 29.8 E 36.6 F - D 40.0
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 E 36.1 F 40.3 F 47.2 D 40.0
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 38.3 F 42.3 F 48.5 D 29.7
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 D 29.0 D 32.0 F - C 23.5

2020 + Alt A
Mitigated

Northbound

Southbound

US-101 Section/Ramp
Existing 2008 2020 2020 + Alt A2008 + Alt A



Final Traffic Impact Study – Graton Rancheria Casino and Hotel
Alternatives A, B, C, D, E, & H and Variant H-sub1

``RohnertPark58.AltABCDEHH1_FinalTIA_v5.doc 71 May 2009

Kimley-Horn
and Associates, Inc.

It is recommended that the casino contribute to the operation of SMART if it is
implemented.  Implementation of the SMART transit option will reduce the commuter
congestion on US-101.
Mitigations to reduce the impact of the construction include the implementation of a
construction traffic management plan for the duration of construction of the project and
training for construction delivery vehicle drivers.
It is recommended that the project attempt to minimize the amount of construction fill
transported on the surrounding street network by eliminating the off-site travel route.
Potential options for eliminating off-site transport include moving fill material via
conveyors across barriers such as creeks and ditches or installing temporary bridges for
haul vehicles across the barriers.
If there is a special exception and off-site fill is necessary, construction material
importation should be scheduled outside of the areawide commute peak hours.  Debris
along the truck route caused by trucks should be monitored daily and the roadways
should be cleaned as necessary.  Roadways subject to fill truck traffic should be
assessed by an independent third party consultant prior to the start of construction and
following the completion of construction.  If the third party determines that roadway
deterioration has occurred as a result of casino construction, it is recommended that the
developer pay to have surrounding roadways resurfaced to restore the pavement to the
pre-construction condition, unless the resurfacing is already expected to occur within a
year or sooner in conjunction with other planned or proposed roadway improvements.
To help ensure adequate public safety during construction, particularly near the project
site, the tribe should provide flagging when necessary in consultation with CHP,
Caltrans, and the County’s Sheriff’s Department to assist with traffic control.
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ALTERNATIVE B – NORTHWEST STONY POINT SITE

The Alternative B casino and hotel is proposed to be located as shown in Figure B1,
which is bordered by Wilfred Avenue in the north, Rohnert Park Expressway in the
south, Stony Point Road in the west, and Langner Avenue in the east.
The site layout as shown in Figure B2 includes a main building of approximately
450,000 square feet for a casino, restaurants, food court, event center, banquet
facilities, lobby, pool, and other ancillary functions.  In addition, the project is planned to
include up to 300 hotel rooms, primarily for casino guests.
A breakdown of square footage as it relates to traffic impacts is shown below:

 Casino and Entertainment areas – 408,150 s.f.
 Lobby/Bar/Back of House/Sundries –    14,750 s.f.
 Pool and Spa –   27,100 s.f.

450,000 s.f.
 Hotel Rooms – 291,000 s.f.

The site plan also shows supporting uses such as parking lots, parking structure, and
wastewater treatment facilities.
Within each alternative there is a reference made to the “project site” which changes for
each alternative. There is not a specific project site that is being evaluated for all of the
alternatives.

Site Access
The main project access is from the south side of Wilfred Avenue, where an existing
driveway aligns with Primrose Avenue.  This approach is assumed to operate as a full
movement driveway with no turn limitations.
A second project access from Stony Point Road is located on this plan approximately
880 feet south of the Stony Point Road/Wilfred Avenue intersection.  The location is at
an existing driveway access; however, due to conflicts with the northbound turn bay at
the Stony Point Road/Wilfred Avenue intersection, the access is assumed to be limited
to right in/out operation.
Currently, neither access is signalized.

Trip Generation – Alternative B
Trip generation for Alternative B is identical to Alternative A.  See Trip Generation –
Alternatives A, B, and C section under Alternative A for specific information.
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Project Trip Distribution and Assignment
Based on the factors discussed in the General Project Information section above it was
determined that approximately 30% of the project traffic would be distributed to
destinations north of the site, with the remaining 70% distributed south of the site.  To
be conservative, only a small percentage of project traffic was assumed to be generated
or attracted in the immediate vicinity of the project site.  The project traffic distribution is
shown in Figure B3 and Figure B4.  Figure B5 illustrates project traffic assigned to the
study intersections based on the assumed trip distribution.  As seen in Figure B5, most
of the project traffic is expected to come from the freeway therefore it was assumed that
most of the traffic would use Primrose Avenue because of its closer proximity to the
freeway.  As noted in the distribution, some traffic leaving the project site is expected to
avoid congestion at Wilfred Avenue and Stony Point Road by using Millbrae Avenue.

Near-Term Plus Project Traffic Volumes
Near-term 2008 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative B casino and hotel project. Figure B6 illustrates the
combined near-term turning movement volumes at the study intersections.

Cumulative Plus Project Traffic Volumes
Long-term 2020 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative B casino and hotel project. Figure B7 illustrates the
combined long-term turning movement volumes at the study intersections.

Alternative B LOS Conditions and Impacts at Intersections
Traffic operations were evaluated under the following development conditions:

 Near-term conditions with Alternative B (year 2008)
 Long-term Cumulative conditions with Alternative B (year 2020)

In the near-term analysis for Alternative B, it was assumed that the Wilfred Avenue
widening project will not have taken place before the casino/hotel opens.  The
Memorandum of Understanding (MOU) between the City of Rohnert Park and the
Federated Indians of the Graton Rancheria stated that the tribe would help financially to
speed up the timeline of the widening project to occur before the casino/hotel opens in
2008.
Results of the analysis are presented in Table B1.  (Results shown as bold in the table
do not meet operational standards.)  The signal control is listed as TS for a signalized
intersection and TWSC for a two-way stop-controlled intersection. Two-way stop-
controlled (TWSC) intersections maybe operate acceptably overall but only the worst
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approach is reported in the table.  The overall level of service is reported for signalized
intersections.  Additional detail is provided in the Appendix. As shown in the results, the
following intersections and approaches will fail to meet acceptable level of service
thresholds based on established significance criteria and with the addition of project-
related traffic.

2008 Results
 Stony Point Road/Wilfred Avenue
 Primrose Avenue/Wilfred Avenue
 Whistler Avenue/Wilfred Avenue
 Langner Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Labath Avenue
 Rohnert Park Expressway/Commerce Boulevard
 Millbrae Avenue/Stony Point Road

2020 Results
 Stony Point Road/Wilfred Avenue
 Primrose Avenue/Wilfred Avenue
 Whistler Avenue/Wilfred Avenue
 Langner Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Wilfred Avenue/US-101 SB Ramps
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Labath Avenue
 Rohnert Park Expressway/Commerce Boulevard
 Gravenstein Highway (SR-116)/Redwood Drive
 Millbrae Avenue/Stony Point Road
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LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL F 841.3 F OVRFL

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 F OVRFL B 12.5 F OVRFL

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 F 86.6 B 12.5 F 115.2

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 F 82.9 B 12.5 F 114.3

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F OVRFL F OVRFL F OVRFL

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL F OVRFL F OVRFL

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 313.1 F 169.9 F 274.0

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 25.0 - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 32.0 C 26.8 D 36.7

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 82.3 E 74.2 F 127.2

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 18.5 B 19.0 B 19.3

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 60.5 D 50.8 F 129.0

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 D 27.6 A 0.0 C 24.6

14 Business Park Dr/
Labath Ave D TWSC - - - - - - - - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 C 16.7 C 16.7

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 D 43.0 B 18.5 C 32.2

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 D 39.5 C 28.2 E 59.8

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 26.1 C 29.1 C 28.1

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.7 B 16.0 B 16.0

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 C 21.3 B 12.3 C 23.3

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 38.1 E 63.4 E 57.6

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 44.0 D 45.5 D 52.8

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 28.1 D 42.4 E 63.8

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 C 20.4 B 18.1 B 18.6

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 12.8 B 11.5 B 12.6

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 69.0 F 90.2 F 204.7

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.5 B 12.4 B 12.4

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.5 B 12.5 B 12.5

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 A 9.9 B 11.3 B 11.3

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 14.7 B 14.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.7 B 11.7

Intersection Signal
ControlCriteria

2005
Existing Base (w/o Proj.) With Project

2008 2020
Base (w/o Proj.) With Project

Table B 1 – Alternative B Levels of Service
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Alternative B Traffic Signal Warrant Analysis
Alternative B, near-term and long-term, traffic volumes at unsignalized study
intersections were compared against peak hour warrant in the 2003 Manual on Uniform
Traffic Control Devices (MUTCD) and the California Supplement.
Results of the analysis showed that the following intersections will satisfy traffic signal
Warrant #3 by year 2008 and 2020.

 Stony Point Road/Wilfred Avenue (2008 and 2020)
 Primrose Avenue/Wilfred Avenue (2008 and 2020)
 Labath Avenue/Wilfred Avenue (2008 and 2020)
 Dowdell Avenue/Wilfred Avenue (2008 and 2020)
 Project Driveway/Stony Point Road (2008 and 2020)
 Millbrae Avenue/Stony Point Road (2008 and 2020)

Other warrants such as for minimum vehicle volumes, interruption of continuous traffic,
and traffic progression were not evaluated because they generally require higher traffic
volumes to be satisfied.  Accident history and school areas were also not evaluated
based on the results of field observations, which noted that neither of these warrant
thresholds was likely to be met.  A copy of the analysis summary for Warrant #3 is
included in the Appendix.

Alternative B LOS Conditions and Impacts on Freeway and Ramps
Project trips generated by the proposed casino and hotel were added to the year 2008
and 2020 forecast freeway volumes.
Traffic analyses were completed to evaluate the operation of the study freeway
segments and ramps in the year 2008 and 2020, with the addition on the casino and
hotel project.  Freeway segment analyses were limited to the mix-use travel lanes which
are expected to have significantly more congestion than the future HOV lanes.
Results of the analyses are presented in Table B2.  (Results shown as bold in the table
do not meet operational standards.)  As shown in the table, project traffic will add to the
background congestion of the freeway.  Significant congestion is expected with the
project.
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Table B 2 – Alternative B Freeway Levels of Service

Criteria
LOS LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 25.1 C 25.6 E 38.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 33.7 D 34.1 F 41.8
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 E 35.2 E 36.1 F 43.1
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 28.8 D 32.3 F -
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 34.2 E 37.1 F 43.7
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 C 21.8 C 23.2 C 26.7
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 D 29.1 D 29.0 E 37.4
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 D 29.1 D 29.0 E 37.4
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 D 29.1 D 29.0 E 37.4
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 33.9 E 40.4 F 44.3
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 33.9 E 40.4 F 44.3
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 33.9 E 40.4 F 44.3
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.8 D 29.7 D 32.6

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 D 26.1 D 28.5 D 31.2
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 E 39.3 F - F -
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.8 F 44.8 F 49.7
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 F 45.0 E 39.9 F 54.1
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 F 45.0 E 39.9 F 54.1
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 F 45.0 E 39.9 F 54.1
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 34.5 E 38.5 F 43.0
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 34.1 F 37.5 F 42.3
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 27.1 E 36.6 F -
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 34.0 F 40.3 F 46.2
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 37.2 F 42.3 F 48.5
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 D 27.4 D 32.0 F -

Northbound

Southbound

US-101 Section/Ramp
Existing 2008 2020 2020 + Alt B2008 + Alt B
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Potential Effects on Intersection Safety
Traffic volumes generated by the project were reviewed in consideration of existing
intersection collision history and the potential for increased accidents.  According to
collision data, accidents involving bicyclist and pedestrians are very low.  Many
intersections did not report any collisions of this type during the survey period.  This
suggests that bicycle and pedestrian volumes are relatively low and study intersections
have minimal safety hazards for individuals biking or walking.  Although the project will
introduce increased traffic volumes at some intersections, bicyclists and pedestrians are
expected to be able to travel through study intersections with similar levels of safety.
Historically casinos do not attract a significant amount of bicycle and pedestrian traffic.  .
Therefore, the expected amount of pedestrian and bicycle traffic is nominal and a
significant increase in bicycle and pedestrian accidents is unlikely.
The potential for increased collisions between motorized vehicles was also considered.
Collision frequency and severity are a function of many complex factors that vary
depending on the location and type of intersection or roadway segment.  Factors
include traffic control such as signals or stop signs, lane and shoulder widths, grades,
driveway densities, roadside hazards or obstacles, presence of left and right turn lanes,
sight distance, congestion, and others.
Because of the number and interrelationships of the variables, accurate crash prediction
is difficult.  However, the proposed casino and hotel project will increase roadway
congestion, a factor which could result in an increase in traffic collisions if left
unmitigated.  Other factors are expected to remain unaffected.
 As noted previously, the purpose of this study is to address the traffic and
transportation effects of the proposed casino and hotel development.  This includes
mitigation improvements to restore traffic operations to levels within acceptable
standards or to levels as good as or better than without the casino/hotel project. Any
potential increases in accidents due to project-related traffic would be offset by the
implementation of roadway improvements included as mitigation.   Therefore, if
mitigations are implemented as proposed in this report, no significant increase in
daytime or nighttime collisions is expected.



Final Traffic Impact Study – Graton Rancheria Casino and Hotel
Alternatives A, B, C, D, E, & H and Variant H-sub1

``RohnertPark58.AltABCDEHH1_FinalTIA_v5.doc 88 May 2009

Kimley-Horn
and Associates, Inc.

Queuing Summary
As congestion increases it is common for traffic at signals and stop signs to form lines of
stopped (or queued) vehicles.  Queue lengths were determined for each lane and
measure the distance that vehicles will backup in each direction approaching an
intersection.  The 95th percentile queue is calculated by using 95th percentile traffic to
account for fluctuations in traffic and represents a condition where 95 percent of the
time during the peak period, traffic volumes and related queuing will be at, or less, than
determined by the analysis.  Average queuing is generally less.  Ninety-fifth percentile
queuing was checked under the various future year development conditions and in
consideration of the planned intersection and signal timing improvements.  A typical
vehicle length of 25 feet is used in the queuing analysis.  A summary of the queuing
results can be seen in Table B3.  The results indicate dedicated turn lanes where
queuing may exceed their storage limits.  It should be noted that some variations in
intersection queuing between scenarios is a result of planned intersection and signal
timing improvements.
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2008 2020 2008 2020
EBL EBL
EBR EBR
WBL WBL
WBR 35 OVFL OVFL WBR 175 359 289
NBL 150 25 25 NBL
NBR NBR 450 38 38
SBL 150 30 32 SBL 700 264 257
SBR SBR
EBL EBL 160 61 111
EBR EBR 200 25 29
WBL 150 25 WBL 250 57 31
WBR WBR 170 25 25
NBL NBL 130 36 38
NBR NBR 130 36 37
SBL SBL 100 193 202
SBR SBR
EBL 150 25 EBL 200 136 113
EBR EBR 200 25 25
WBL 150 29 WBL 350 148 150
WBR WBR 155 33 29
NBL NBL 250 157 210
NBR NBR 250 65 106
SBL SBL 175 188 172
SBR SBR 175 58 57
EBL 150 25 EBL
EBR EBR
WBL 150 529 WBL 225 51 53
WBR WBR
NBL NBL
NBR NBR
SBL SBL 400 318 238
SBR SBR 400 230 302
EBL 150 203 EBL 190 25 25
EBR 150 304 EBR
WBL WBL
WBR WBR
NBL 150 402 1271 NBL 225 543 587
NBR 100 95 110 NBR
SBL 275 350 350 SBL
SBR SBR
EBL 75 25 EBL 250 65 55
EBR 75 50 EBR
WBL 100 25 WBL 200 187 222
WBR WBR
NBL 150 134 NBL 250 210 214
NBR 150 25 NBR 175 56 58
SBL 200 40 SBL 150 98 158
SBR SBR 150 51 47
EBL EBL 350 162 183
EBR EBR
WBL 300 30 25 WBL 500 155 170
WBR WBR 150 50 51
NBL NBL 550 296 298
NBR NBR 675 30 31
SBL 250 229 251 SBL 500 243 255
SBR SBR 625 49 54
EBL EBL 225 161 194
EBR EBR
WBL 150 789 1000 WBL 150 57 54
WBR WBR 80 25 261
NBL 150 876 1007 NBL 50 65 65
NBR NBR
SBL 200 94 30 SBL 225 388 556
SBR SBR
EBL 80 100 52 EBL
EBR EBR 50 111 123
WBL WBL 100 103 72
WBR WBR
NBL NBL
NBR NBR
SBL 200 76 83 SBL 425 222 222
SBR SBR
EBL 250 372 430 EBL
EBR 250 25 25 EBR
WBL WBL
WBR WBR
NBL 200 478 524 NBL 395 162 162
NBR NBR 275 176 201
SBL 100 25 25 SBL
SBR 175 215 256 SBR
EBL 225 97 40 EBL
EBR EBR
WBL WBL
WBR WBR 120 46 201
NBL 150 25 25 NBL 505 25 25
NBR NBR 120 25 25
SBL SBL 490 25 25
SBR SBR

Intersection Turning
Movement

Turning
MovementIntersection Bay

Length
Queue
Length

Queue
Length

5
Labath

Avenue and
Wilfred
Avenue

6
Dowdell

Avenue and
Wilfred
Avenue

Bay
Length

4
Langner

Avenue and
Wilfred
Avenue

1
Stony Point
Road and
Wilfred
Avenue

16
Stony Point
Road and
Rohnert

Park Expy

17
Labath

Avenue and
Rohnert

Park Expy

19
SB US 101
Ramps and

Rohnert
Park Expy

26
Stony Point
Road and
Millbrae
Avenue

25
Gravenstein
Hwy and NB

US 101
Ramps

20
NB US 101
Ramps and

Rohnert
Park Expy

18
Redwood
Drive and
Rohnert

Park Expy

23
Redwood
Road and

Gravenstein
Hwy

24
Gravenstein
Hwy and SB

US 101
Ramps

21
Commerce
Blvd and
Rohnert

Park Expy

22
Stony Point
Road and

Gravenstein
Hwy

10
Golf Course
Drive and

Commerce
Blvd

7
Redwood
Drive and
Wilfred
Avenue

15
Business

Park Drive
and

Redwood
Drive

8
Redwood
Drive and

Commerce
Boulevard

12
Commerce
Blvd and

NB US 101
Ramps

11
Roberts

Lake Drive
and Golf
Course
Drive

9
Wilfred

Avenue and
SB US 101

Ramps

Table B 3 – Alternative B Queuing Summary
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Alternative B Mitigations
Intersections with levels of service below established thresholds were investigated to
determine the role of the Alternative B traffic in the projected operating conditions at
those intersections.  The evaluation disclosed that the following improvements as
shown on Table B4 are needed in the near-term (2008) and long-term (2020) to
mitigate project impacts.
The basis of the Alternative B mitigations is the assumption that intersection #13, the
Project Driveway at Stony Point Road, should be relocated further south along Stony
Point Road and be signalized so that it can function as a full movement access.  This
change permits more project traffic to conveniently arrive and exit from the site and use
the Rohnert Park Expressway interchange, thus relieving some the traffic pressure
through the Wilfred Avenue interchange.  In the event that intersection #13 cannot be
relocated and signalized as discussed above, additional mitigation improvements will be
needed, particularly at intersections surrounding the Wilfred Avenue interchange.  The
project will create a significant unavoidable impact at the intersection of Commerce
Boulevard/US-101 NB Ramps regardless of the relocation of intersection #13.
Table B5 summarizes the expected levels of service with the proposed mitigation.
Roadway improvements will be consistent with design standards for local jurisdictions in
providing facilities and amenities for bicycles and pedestrians.  This includes
improvements such as sidewalks, countdown signals, and striped crosswalks if required
by local design standards.
As mentioned previously, the signal control is listed as TS for a signalized intersection
and TWSC for a two-way stop-controlled intersection. Two-way stop-controlled (TWSC)
intersections maybe operate acceptably overall but only the worst approach is reported
in the table.  The overall level of service is reported for signalized intersections.
Figures B8 and B9 illustrate the mitigated lane geometry and traffic control.
A single asterisk in the table denotes an intersection that operates at an acceptable
level of service and does not require mitigation, but a mitigated level of service and
delay are provided for reference as a result of the mitigation to signalize the Project
Driveway/Stony Point Road which changes traffic patterns at some intersections.  A
double asterisk indicates an intersection where the delay increases as a result of the
mitigation to signalize the Project Driveway/Stony Point Road intersection.
Traffic signal interconnect and coordinated timing plans are included in the proposed
traffic signals for Wilfred Avenue.
 The combination of casino traffic and other nearby future development will require
Wilfred Avenue to ultimately be widened to five lanes (including Class II bike lanes) from
Redwood Drive to the Urban Growth Boundary.  From Langner Avenue west to Stony
Point Road, Wilfred Avenue should be three lanes with improved pavement and
shoulders and it is recommended that the upgrade of Wilfred Avenue to include
improved pavement and shoulders should be designed to the County standard and
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should include Class II bike lanes out to Stony Point Road to connect into the Class II
bike lanes on Stony Point Road.  Casino traffic alone can be accommodated on a three
lane roadway section from Redwood Drive to Stony Point Road, therefore, they will
contribute a proportionate share for the ultimate cost of the widening of Wilfred Avenue.
Modification to any interchanges requires review and approval from Caltrans’
Department Headquarters Division of Design.
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Period # Intersection Mitigation
Requires

ROW? Reason

  Signalize No Capacity
  Widen Wilfred  to 3 lanes (Add WB left) 1 Yes Capacity
  Signalize No Capacity
  Add a NB right and change NB all shared to left-through Tribe land Capacity
  Widen Wilfred to 3 lanes (Add EB left & WB left) 1 Yes Capacity

3 Whistler Ave/
Wilfred Ave   Widen Wilfred to 3 lanes (Add EB left & WB left) 1 Yes Capacity

4 Langer Ave/
Wilfred Ave   Widen Wilfred to 3 lanes (Add EB left & WB left) 1 Yes Capacity

  Signalize No Capacity
  Widen Wilfred to 3 lanes (Add EB left & WB left) 1 Yes Capacity
  Signalize No Capacity
  Add NB right and change NB all shared to left-through Yes Capacity
  Widen Wilfred to 3 lanes (Add EB left & WB left) 1 Yes Capacity
  Add EB left 1 and through and change EB all-shared to through-right Yes Capacity
  Change WB left-through to through No Capacity
  Change phasing east-west to protected from split No Capacity

8 Redwood Dr/
Commerce Blvd No mitigation necessary - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

10 Golf Course Dr/
Commerce Blvd   Add an EB right overlap phase No Capacity

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

  Extend SB right turn bay back to the Golf Course Dr/Commerce Blvd
intersection as a drop lane (to 345 feet from 175 feet) Yes Queue

  Add a SB right overlap phase No Capacity
  Signalize No Capacity
  Add NB right and change NB through-right to through Tribe land Capacity
  Add WB left out of project driveway Tribe land Capacity

14 Business Park Dr/
Labath Ave Alternative A intersection - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd   Extend WB right turn bay to 400 feet (from 175 feet) Tribe land Queue

17 Rohnert Park Expwy/
Labath Ave   Optimize signal timing No Capacity

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 600 feet (from 225 feet) Yes Queue
  Add a second NB left turn bay Yes Capacity

21 Rohnert Park Expwy/
Commerce Blvd   Optimize signal timing No Capacity

  Add an EB right turn bay for 100 feet Yes Capacity
  Optimize signal timing No Capacity

23 Gravenstein Hwy/
Redwood Dr No mitigation necessary - -

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

Redwood Dr/
Wilfred Ave

Project Driveway/
Stony Point Rd

7

6

1 In summary, widen Wilfred Ave to three lanes from Stony Point Rd to Redwood Dr

20
08

Commerce Blvd/
US-101 NB Ramps12

20

22 Gravenstein Hwy/
Stony Point Rd

Rohnert Park Expwy/
US-101 NB Ramps

Stony Point Rd/
Wilfred Ave

5 Labath Ave/
Wilfred Ave

Primrose Ave/
Wilfred Ave

1

2

Dowdell Ave/
Wilfred Ave

13

Table B 4 – Alternative B Summary of Mitigations
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Period # Intersection Mitigation
Requires

ROW? Reason

  Signalize * No Capacity
  Widen Wilfred to 3 lanes (Add WB left) 1 * Yes Capacity
  Signalize * No Capacity
  Add a NB right * Tribe land Capacity
  Add a NB left and change all shared to through Tribe land Capacity
  Widen Wilfred to 3 lanes (Add WB left and EB left) 1 * Yes Capacity

3 Whistler Ave/
Wilfred Ave   Widen Wilfred to 3 lanes (Add WB left and EB left) 1 * Yes Capacity

4 Langer Ave/
Wilfred Ave   Widen Wilfred to 3 lanes (Add EB left) 1 * Yes Capacity

  Signalize * No Capacity
  Optimize signal timing No Capacity
  Signalize * No Capacity
  Optimize signal timing No Capacity
  Add a second WB left turn (250 feet) Yes Capacity
  Add an EB right turn bay and change the EB through-right to through * Yes Capacity
  Add 1 SB left turn bay and change all shared to through-right Yes Capacity
  Add a NB right overlap phase No Capacity
  Add 1 NB left turn bay and 1 NB right turn bay* and change all shared to

through-right Yes Capacity
  Add WB through Yes Capacity
  Change NB through to left-through Yes Capacity
  Change phasing north-south to split from protected No Capacity
  Optimize signal timing No Capacity
  Change WB left-through to through * No Capacity
  Change phasing east-west to protected from split * No Capacity

8 Redwood Dr/
Commerce Blvd Modified Intersection (not analyzed) - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

10 Golf Course Dr/
Commerce Blvd   Add an EB right overlap phase * No Capacity

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

12 Commerce Blvd/
US-101 NB Ramps

  Signalize * No Capacity
  Add NB right and change NB through-right to through * Tribe land Capacity
  Add WB left out of project driveway * Tribe land Capacity

14 Business Park Dr/
Labath Ave Alternative A intersection - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd   Extend WB right turn bay to 400 feet (from 175 feet) * Tribe land Queue

17 Rohnert Park Expwy/
Labath Ave   Optimize signal timing No Capacity

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 600 feet (from 225 feet) * Yes Queue
  Add a second NB left turn bay * Yes Capacity
  Optimize signal timing * No Capacity
  Add a third EB through lane that merges back into 2 lanes east of the

intersection Yes Capacity
  Add an EB right turn bay for 100 feet * Yes Capacity
  Optimize signal timing * No Capacity
  Add a WB right turn overlap phase No Queue
  Optimize signal timing No Capacity

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

6

1

Project Driveway/
Stony Point Rd

21

20 Rohnert Park Expwy/
US-101 NB Ramps

20
20

Primrose Ave/
Wilfred Ave

Dowdell Ave/
Wilfred Ave

* Improvement assumed to occur in 2008 mitigation
1 In summary, widen Wilfred Ave to three lanes from Stony Point Rd to the Urban Growth Boundary

23 Gravenstein Hwy/
Redwood Dr

2

Labath Ave/
Wilfred Ave

22 Gravenstein Hwy/
Stony Point Rd

7

Stony Point Rd/
Wilfred Ave

  Significant Unavoidable Impact

13

5

Redwood Dr/
Wilfred Ave

Rohnert Park Expwy/
Commerce Blvd
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Table B 5 – Alternative B Mitigated Intersection Levels of Service

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL C 23.6 F 841.3 F OVRFL C 34.3

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 F OVRFL C 20.2 B 12.5 F OVRFL C 25.6

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 F 86.6 F 51.4 B 12.5 F 115.2 F 64.9

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 F 85.0 F 193.4 B 12.5 F 114.3 F 279.6

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F OVRFL C 27.5 F OVRFL F OVRFL C 30.0

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL D 48.3 F OVRFL F OVRFL D 38.1

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 313.1 D 53.3 F 169.9 F 274.0 D 44.7

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 25.0 C 25.8 - - - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 32.0 C 31.3 C 26.8 D 36.7 C 24.0 *

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 82.3 D 49.6 E 74.2 F 127.2 D 53.5

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 18.5 B 18.7 B 19.0 B 19.3 B 15.1

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 60.5 C 28.4 D 50.8 F 129.0 F 116.7

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 D 27.6 B 10.5 A 0.0 C 24.6 A 9.9

14 Business Park Dr/
Labath Ave D TWSC - - - - - - - - - - - - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 D 27.5 C 16.7 C 16.7 C 16.7

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 D 43.0 D 51.4 ** B 18.5 C 32.2 D 44.0

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 D 39.5 C 24.4 C 28.2 E 59.8 C 25.2

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 26.1 C 27.3 C 29.1 C 28.1 C 29.1

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.7 B 19.6 ** B 16.0 B 16.0 B 18.1

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 C 21.3 C 13.8 B 12.3 C 23.3 B 14.3

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 38.1 C 32.0 E 63.4 E 57.6 C 31.9

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 44.0 D 43.9 D 45.5 D 52.8 D 46.5

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 28.1 D 37.4 ** D 42.4 E 63.8 D 41.7

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 C 20.4 C 21.2 ** B 18.1 B 18.6 B 26.2 **

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 12.8 B 14.3 ** B 11.5 B 12.6 B 13.9 **

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 69.0 A 9.9 F 90.2 F 204.7 B 10.4

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.5 B 11.5 B 12.4 B 12.4 B 12.4

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.5 B 11.5 B 12.5 B 12.5 B 12.5

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 A 9.9 A 9.9 B 11.3 B 11.3 B 11.3

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 11.7 B 14.7 B 14.7 B 14.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.4 B 11.7 B 11.7 B 11.7

With Project MitigatedBase (w/o Proj.) With ProjectSignal
ControlIntersection Criteria

2005
Existing Mitigated

2008 2020
Base (w/o Proj.)
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Results indicate that the freeway will not meet standards with the project, even with the
future construction of HOV lanes, ramp metering, and auxiliary lanes associated with
the Wilfred interchange project.  As mitigation the project should do the following which
will result in the mitigated levels of service shown in Table B6:

 Adjust the ramp metering to account for the additional project traffic at the Wilfred
Avenue interchange in the near-term (2008).  Most metering adjustments can be
minor and are not expected to have queuing effects on the local street network.
However, the southbound on-ramp will require heavy metering to obtain an
acceptable level of service for the freeway ramp merge area which may create a
long queue backed up on the ramp.

 The project should contribute a proportionate share of the costs of the
construction of auxiliary lanes between Rohnert Park Expressway and
Gravenstein Highway (SR-116) in the long-term (2020).

 The project should contribute a proportionate share of the costs of the
construction of the Wilfred Avenue interchange project, including HOV lanes,
ramp metering, and auxiliary lanes in the near-term (2008).

 The  project should contribute a proportionate share of the costs of the
construction of an additional traffic lane in the southbound direction from Santa
Rosa Avenue to Wilfred Avenue and from Gravenstein Highway (SR-116) to
West Sierra Avenue as well as an additional traffic lane in the northbound
direction from West Sierra Avenue to Gravenstein Highway (SR-116) in the long-
term (2020).

Aside from roadway improvements to mitigate protect impacts, the casino and hotel
should coordinate with the Green Music Center during outdoor events that will generate
high traffic levels.  During that period, traffic control services at the Rohnert Park
interchange may be necessary.  Therefore, the casino/hotel project should provide
funding for special event traffic monitoring at the Rohnert Park Expressway interchange
to identify conflicts during outdoor events generate high traffic levels.  If conflicts occur,
the project should provide traffic management coordination between the casino/hotel
project and Green Music Center in consultation with CHP and Caltrans to assist in traffic
control.
Because no fixed route service will be available at the project site, the casino/hotel
should provide a shuttle that serves the two Rohnert Park transfer stations.  The shuttle
should run throughout the day or could be called out on demand.
The casino should also sponsor charter buses from farther away destinations such as
Marin County and the south Bay.  The buses could serve specific groups such as senior
citizens or social clubs, while reducing the number of single occupancy vehicles to the
site.   Preferential carpool or vanpool spaces should also be provided at the project site
to encourage ridesharing by patrons and employees.  The casino should provide
employee incentives such as subsidized transit passes, flexible work schedules, the
validation of transit tickets to provide free return trips, or subsidized shuttle services.
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Table B 6 – Alternative B Mitigated Freeway Level of Service Summary

Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 25.1 C 25.1 C 25.6 E 38.4 E 38.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 33.7 D 33.7 D 34.1 F 41.8 D 29.3
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 E 35.2 E 35.2 E 36.1 F 43.1 E 42.1
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 28.8 D 28.8 D 32.3 F - E 42.1
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 34.2 D 34.2 E 37.1 F 43.7 E 42.1
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 C 21.8 C 21.8 C 23.2 C 26.7 C 26.7
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 D 29.1 D 29.1 D 29.0 E 37.4 E 37.4
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 D 29.1 D 29.1 D 29.0 E 37.4 E 37.4
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 D 29.1 D 29.1 D 29.0 E 37.4 E 37.4
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 33.9 D 33.9 E 40.4 F 44.3 E 43.0
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 33.9 D 33.9 E 40.4 F 44.3 E 43.0
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 33.9 D 33.9 E 40.4 F 44.3 E 43.0
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.8 C 23.8 D 29.7 D 32.6 D 32.6

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 D 26.1 D 26.1 D 28.5 D 31.2 D 31.2
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 E 39.3 E 39.3 F - F - C 24.8
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.8 E 40.8 F 44.8 F 49.7 D 34.1
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 F 45.0 D 33.6 E 39.9 F 54.1 E 43.0
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 F 45.0 D 33.6 E 39.9 F 54.1 E 43.0
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 F 45.0 D 33.6 E 39.9 F 54.1 E 43.0
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 34.5 D 34.5 E 38.5 F 43.0 E 39.8
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 34.1 D 34.1 F 37.5 F 42.3 E 39.8
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 27.1 D 27.1 E 36.6 F - E 39.8
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 34.0 D 34 F 40.3 F 46.2 E 39.8
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 37.2 E 37.2 F 42.3 F 48.5 D 29.1
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 D 27.4 D 27.4 D 32.0 F - C 23.5

2020 + Alt B
Mitigated

Northbound

US-101 Section/Ramp
Existing 2008 2008 + Alt B 2008 + Alt B

Mitigated 2020 2020 + Alt B

Southbound
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It is recommended that the casino contribute to the operation of SMART if it is
implemented.  Implementation of the SMART transit option will reduce the commuter
congestion on US-101.
Mitigations to reduce the impact of the construction include the implementation of a
construction traffic management plan for the duration of construction of the project and
training for construction delivery vehicle drivers.
It is recommended that the project attempt to minimize the amount of construction fill
transported on the surrounding street network by eliminating or shortening the off-site
travel route.  Potential options for eliminating off-site transport include moving fill
material via conveyors across barriers such as creeks and ditches or installing
temporary bridges for haul vehicles across the barriers.
If there is a special exception and off-site fill is necessary, construction material
importation should be scheduled outside of the areawide commute peak hours.  Debris
along the truck route caused by trucks should be monitored daily and the roadways
should be cleaned as necessary.  Roadways subject to fill truck traffic should be
assessed by an independent third party consultant prior to the start of construction and
following the completion of construction.  If the third party determines that roadway
deterioration has occurred as a result of casino construction, it is recommended that the
developer pay to have surrounding roadways resurfaced to restore the pavement to the
pre-construction condition, unless the resurfacing is already expected to occur within a
year or sooner in conjunction with other planned or proposed roadway improvements.
To help ensure adequate public safety during construction, particularly near the project
site, the tribe should provide flagging when necessary in consultation with CHP,
Caltrans, and the County’s Sheriff’s Department to assist with traffic control.
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ALTERNATIVE C – NORTHEAST STONY POINT SITE
.
The Alternative C casino and hotel is proposed to be located as shown in Figure C1,
which is bordered by Wilfred Avenue in the north, Rohnert Park Expressway in the
south, Stony Point Road in the west, and Langner Avenue in the east.
Figure C2 shows the proposed layout of the casino and hotel facility.  As seen in the
figure, the buildings and other related facilities are located in the northwest corner of the
site.  The site layout includes a main building of approximately 450,000 square feet for a
casino, restaurants, food court, event center, banquet facilities, lobby, pool, and other
ancillary functions.  In addition the project is planned to include up to 300 hotel rooms,
primarily for casino guests.
A breakdown of square footage as it relates to traffic impacts is shown below:

 Casino and Entertainment areas – 408,150 s.f.
 Lobby/Bar/Back of House/Sundries –    14,750 s.f.
 Pool and Spa –   27,100 s.f.

450,000 s.f.
 Hotel Rooms – 291,000 s.f.

The site plan also shows supporting uses such as parking lots, parking structure, and
wastewater treatment facilities.  This layout is virtually the same as Alternative A except
in a different location on the project site.
Within each alternative there is a reference made to the “project site” which changes for
each alternative. There is not a specific project site that is being evaluated for all of the
alternatives.

Site Access
The only project access is from Wilfred Avenue from the south leg of Whistler Avenue.
This approach is assumed to operate as a full movement intersection with no turn
limitations.  Currently, the access is unsignalized.

Trip Generation – Alternative C
Trip generation for Alternative C is identical to Alternative A.  See Trip Generation –
Alternatives A, B, and C section under Alternative A for specific information.

Project Trip Distribution and Assignment
Based on the factors discussed in the General Project Information section above it was
determined that approximately 30% of the project traffic would be distributed to
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destinations north of the site, with the remaining 70% distributed south of the site.  To
be conservative, no project traffic was assumed to be generated or attracted in the
immediate vicinity of the project site.  The project traffic distribution is shown in Figure
C3 and Figure  C4.   Figure  C5 illustrates project traffic assigned to the study
intersections based on the assumed trip distribution.  As seen in Figure C5, most of the
project traffic is expected to come from the freeway therefore it was assumed that most
of the traffic would use Whistler Avenue because of its closer proximity to the freeway.
As noted in the distribution, some traffic leaving the project site is expected to avoid
congestion at Wilfred Avenue and Stony Point Road by using Millbrae Avenue.

Near-Term Plus Project Traffic Volumes
Near-term 2008 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative C casino and hotel project. Figure C6 illustrates the
combined near-term turning movement volumes at the study intersections.

Cumulative Long -Term Plus Project Traffic Volumes
Long-term 2020 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative C casino and hotel project. Figure C7 illustrates the
combined long-term turning movement volumes at the study intersections.

Alternative C LOS Conditions and Impacts at Intersections
Traffic operations were evaluated under the following development conditions:

 Near-term conditions with Alternative C (year 2008)
 Long-term Cumulative conditions with Alternative C (year 2020)

In the near-term analysis for Alternative C, it was assumed that the Wilfred Avenue
widening project will not have taken place before the casino/hotel opens.  The
Memorandum of Understanding (MOU) between the City of Rohnert Park and the
Federated Indians of the Graton Rancheria stated that the tribe would help financially to
speed up the timeline of the widening project to occur before the casino/hotel opens in
2008.

Results of the analysis are presented in Table C1.  (Results shown as bold in the table
do not meet operational standards.)  The signal control is listed as TS for a signalized
intersection and TWSC for a two-way stop-controlled intersection. Two-way stop-
controlled (TWSC) intersections maybe operate acceptably overall but only the worst
approach is reported in the table.  The overall level of service is reported for signalized
intersections.  Additional detail is provided in the Appendix. As shown in the results, the
following intersections and approaches will fail to meet acceptable level of service
thresholds based on established significance criteria and with the addition of project-
related traffic.
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LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL F 841.3 F OVRFL

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 C 24.7 B 12.5 D 29.3

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 F OVRFL B 12.5 F OVRFL

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 F 132.1 B 12.5 F 192.1

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F OVRFL F OVRFL F OVRFL

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL F OVRFL F OVRFL

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 334.5 F 169.9 F 311.0

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 24.9 - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 33.8 C 26.8 D 36.5

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 116.7 E 74.2 F 154.4

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 18.5 B 19.0 B 19.3

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 F 83.8 D 50.8 F 153.7

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 A 0.0 A 0.0 A 0.0

14 Business Park Dr/
Labath Ave D TWSC - - - - - - - - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 C 16.7 C 16.7

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 D 39.8 B 18.5 D 37.6

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 29.6 C 28.2 C 31.6

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 24.9 C 29.1 C 28.0

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.5 B 16.0 B 15.7

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 13.6 B 12.3 B 15.1

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 43.0 E 63.4 E 61.9

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 43.0 D 45.5 D 51.6

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 28.3 D 42.4 E 63.3

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 19.3 B 18.1 B 18.6

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 12.1 B 11.5 B 12.6

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 69.6 F 90.2 F 207.1

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.7 B 12.4 B 12.6

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.6 B 12.5 B 12.7

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 A 9.9 B 11.3 B 11.3

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 14.7 B 14.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.7 B 11.7

2008 2020
Base (w/o Proj.) With ProjectIntersection Signal

ControlCriteria
2005

Existing Base (w/o Proj.) With Project

Table C 1 – Alternative C Levels of Service
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2008 Results
 Stony Point Road/Wilfred Avenue
 Whistler Avenue/Wilfred Avenue
 Langner Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Commerce Boulevard
 Millbrae Avenue/Stony Point Road

2020 Results
 Stony Point Road/Wilfred Avenue
 Whistler Avenue/Wilfred Avenue
 Langner Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Commerce Boulevard
 Gravenstein Highway (SR-116)/Redwood Drive
 Millbrae Avenue/Stony Point Road

Alternative C Traffic Signal Warrant Analysis
Alternative C, near-term and long-term, traffic volumes at unsignalized study
intersections were compared against the peak hour warrant in the 2003 Manual on
Uniform Traffic Control Devices (MUTCD) and the California Supplement.
Results of the analysis showed that the following intersections will satisfy traffic signal
Warrant #3 by the year 2008 and 2020.

 Stony Point Road/Wilfred Avenue (2008 and 2020)
 Whistler Avenue/Wilfred Avenue (2008 and 2020)
 Labath Avenue/Wilfred Avenue (2008 and 2020)
 Dowdell Avenue/Wilfred Avenue (2008 and 2020)
 Millbrae Avenue/Stony Point Road (2008 and 2020)

Other warrants such as for minimum vehicle volumes, interruption of continuous traffic,
and traffic progression were not evaluated because they generally require higher traffic
volumes to be satisfied.  Accident history and school areas were also not evaluated
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based on the results of field observations, which noted that neither of these warrant
thresholds was likely to be met.  A copy of the analysis summary for Warrant #3 is
included in the Appendix.

Alternative C LOS Conditions and Impacts on Freeway and Ramps
Project trips generated by the proposed Alternative C casino and hotel were added to
the year 2008 and 2020 forecast freeway volumes.
Traffic analyses were completed to evaluate the operation of the study freeway
segments and ramps in the year 2008 and 2020, with the addition on the casino and
hotel project.  Freeway segment analyses were limited to the mix-use travel lanes which
are expected to have significantly more congestion than the future HOV lanes.
Results of the analyses are presented in Table C2.  (Results shown as bold in the table
do not meet operational standards.)  As shown in the table, project traffic will add to the
background congestion of the freeway.  Significant congestion is expected with the
project.
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Table C 2 – Alternative C Freeway Levels of Service
Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 25.1 C 25.6 E 38.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 31.8 D 34.1 F 41.8
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 D 33.4 E 36.1 F 43.1
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 28.8 D 32.3 F -
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 32.5 E 37.1 F 43.7
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 D 31.4 C 23.2 F 41.8
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 D 30.4 D 29.0 E 38.6
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 D 30.4 D 29.0 E 38.6
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 D 30.4 D 29.0 E 38.6
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 33.9 E 40.4 F 44.3
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 33.9 E 40.4 F 44.3
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 33.9 E 40.4 F 44.3
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.8 D 29.7 D 32.6

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 D 26.1 D 28.5 D 31.2
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 E 36.2 F - F -
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.8 F 44.8 F 46.8
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 F 46.6 E 39.9 F 50.7
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 F 46.6 E 39.9 F 50.7
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 F 46.6 E 39.9 F 50.7
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 33.4 E 38.5 F 43.4
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 32.8 F 37.5 F 43.3
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 27.1 E 36.6 F -
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 32.5 F 40.3 F 46.2
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 35.7 F 42.3 F 48.4
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 D 27.4 D 32.0 F -

2008 + Alt C

Northbound

Southbound

Existing 2008 2020 + Alt C
US-101 Section/Ramp

2020
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Potential Effects on Intersection Safety
Traffic volumes generated by the project were reviewed in consideration of existing
intersection collision history and the potential for increased accidents.  According to
collision data, accidents involving bicyclist and pedestrians are very low.  Many
intersections did not report any collisions of this type during the survey period.  This
suggests that bicycle and pedestrian volumes are relatively low and study intersections
have minimal safety hazards for individuals biking or walking.  Although the project will
introduce increased traffic volumes at some intersections, bicyclists and pedestrians are
expected to be able to travel through study intersections with similar levels of safety.
Historically casinos do not attract a significant amount of bicycle and pedestrian traffic.  .
Therefore, the expected amount of pedestrian and bicycle traffic is nominal and a
significant increase in bicycle and pedestrian accidents is unlikely.
The potential for increased collisions between motorized vehicles was also considered.
Collision frequency and severity are a function of many complex factors that vary
depending on the location and type of intersection or roadway segment.  Factors
include traffic control such as signals or stop signs, lane and shoulder widths, grades,
driveway densities, roadside hazards or obstacles, presence of left and right turn lanes,
sight distance, congestion, and others.
Because of the number and interrelationships of the variables, accurate crash prediction
is difficult.  However, the proposed casino and hotel project will increase roadway
congestion, a factor which could result in an increase in traffic collisions if left
unmitigated.  Other factors are expected to remain unaffected.
 As noted previously, the purpose of this study is to address the traffic and
transportation effects of the proposed casino and hotel development.  This includes
mitigation improvements to restore traffic operations to levels within acceptable
standards or to levels as good as or better than without the casino/hotel project. Any
potential increases in accidents due to project-related traffic would be offset by the
implementation of roadway improvements included as mitigation.   Therefore, if
mitigations are implemented as proposed in this report, no significant increase in
daytime or nighttime collisions is expected.
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Queuing Summary
As congestion increases it is common for traffic at signals and stop signs to form lines of
stopped (or queued) vehicles.  Queue lengths were determined for each lane and
measure the distance that vehicles will backup in each direction approaching an
intersection.  The 95th percentile queue is calculated by using 95th percentile traffic to
account for fluctuations in traffic and represents a condition where 95 percent of the
time during the peak period, traffic volumes and related queuing will be at, or less, than
determined by the analysis.  Average queuing is generally less.  Ninety-fifth percentile
queuing was checked under the various future year development conditions and in
consideration of the planned intersection and signal timing improvements.  A typical
vehicle length of 25 feet is used in the queuing analysis.  A summary of the queuing
results can be seen in Table C3.  The results indicate dedicated turn lanes where
queuing may exceed their storage limits.  It should be noted that some variations in
intersection queuing between scenarios is a result of planned intersection and signal
timing improvements.



Final Traffic Impact Study – Graton Rancheria Casino and Hotel
Alternatives A, B, C, D, E, & H and Variant H-sub1

``RohnertPark58.AltABCDEHH1_FinalTIA_v5.doc 115 May 2009

Kimley-Horn
and Associates, Inc.

2008 2020 2008 2020
EBL EBL
EBR EBR
WBL WBL
WBR 35 OVFL OVFL WBR 175 104 59
NBL 150 25 25 NBL
NBR NBR 450 38 38
SBL 150 37 40 SBL 700 329 320
SBR SBR
EBL EBL 160 61 111
EBR EBR 200 25 29
WBL 150 25 WBL 250 90 38
WBR WBR 170 25 25
NBL NBL 130 36 38
NBR NBR 130 36 37
SBL SBL 100 193 202
SBR SBR
EBL 150 25 EBL 200 107 98
EBR EBR 200 25 25
WBL 150 28 WBL 350 159 157
WBR WBR 155 28 27
NBL NBL 250 157 210
NBR NBR 250 65 108
SBL SBL 175 188 172
SBR SBR 175 58 57
EBL 150 25 EBL
EBR EBR
WBL 150 483 WBL 225 70 67
WBR WBR
NBL NBL
NBR NBR
SBL SBL 400 318 238
SBR SBR 400 217 268
EBL 150 203 EBL 190 25 25
EBR 150 302 EBR
WBL WBL
WBR WBR
NBL 150 402 1271 NBL 225 247 279
NBR 100 95 110 NBR
SBL 275 350 350 SBL
SBR SBR
EBL 75 25 EBL 250 69 58
EBR 75 50 EBR
WBL 100 25 WBL 200 187 222
WBR WBR
NBL 150 136 NBL 250 210 214
NBR 150 25 NBR 175 56 58
SBL 200 40 SBL 150 98 158
SBR SBR 150 51 47
EBL EBL 350 162 183
EBR EBR
WBL 300 25 25 WBL 500 155 170
WBR WBR 150 50 51
NBL NBL 550 296 298
NBR NBR 675 30 31
SBL 250 229 251 SBL 500 234 247
SBR SBR 625 49 54
EBL EBL 225 161 194
EBR EBR
WBL 150 789 1000 WBL 150 56 54
WBR WBR 80 25 261
NBL 150 1131 1194 NBL 50 65 65
NBR NBR
SBL 200 94 30 SBL 225 388 556
SBR SBR
EBL 80 102 54 EBL
EBR EBR 50 110 122
WBL WBL 100 101 72
WBR WBR
NBL NBL
NBR NBR
SBL 200 76 83 SBL 425 222 222
SBR SBR
EBL 250 523 580 EBL
EBR 250 25 25 EBR
WBL WBL
WBR WBR
NBL 200 478 524 NBL 395 162 162
NBR NBR 275 176 201
SBL 100 25 25 SBL
SBR 175 217 256 SBR
EBL 225 95 40 EBL
EBR EBR
WBL WBL
WBR WBR 120 49 195
NBL 150 25 25 NBL 505 25 25
NBR NBR 120 25 25
SBL SBL 490 25 25
SBR SBR

18
Redwood
Drive and
Rohnert

Park Expy

Bay
Length

Queue
Length

19
SB US 101
Ramps and

Rohnert
Park Expy

26
Stony Point
Road and
Millbrae
Avenue

25
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US 101
Ramps
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Ramps and

Rohnert
Park Expy
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Road and

Gravenstein
Hwy

24
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21
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22
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Movement

Turning
MovementIntersection Bay

Length
Queue
Length

15
Business

Park Drive
and

Redwood
Drive

16
Stony Point
Road and
Rohnert

Park Expy

17
Labath

Avenue and
Rohnert

Park Expy

12
Commerce
Blvd and

NB US 101
Ramps

1
Stony Point
Road and
Wilfred
Avenue

7
Redwood
Drive and
Wilfred
Avenue

9
Wilfred

Avenue and
SB US 101

Ramps

5
Labath

Avenue and
Wilfred
Avenue

6
Dowdell

Avenue and
Wilfred
Avenue

11
Roberts

Lake Drive
and Golf
Course
Drive

Table C 3 – Alternative C Queuing Summary
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Alternative C Mitigations
Intersections with levels of service below established thresholds were investigated to
determine the role of the Alternative C traffic in the projected operating conditions at
those intersections.  The evaluation disclosed that the following improvements as
shown in Table C4 are needed in the near-term (2008) and long-term (2020).
Table C5 summarizes the expected levels of service with the proposed mitigation.
Roadway improvements will be consistent with design standards for local jurisdictions in
providing facilities and amenities for bicycles and pedestrians.  This includes
improvements such as sidewalks, countdown signals, and striped crosswalks if required
by local design standards.
As mentioned previously, the signal control is listed as TS for a signalized intersection
and TWSC for a two-way stop-controlled intersection.  Two-way stop-controlled (TWSC)
intersections maybe operate acceptably overall but only the worst approach is reported
in the table.  The overall level of service is reported for signalized intersections.
Figures C8 and C9 illustrate the mitigated lane geometry and traffic control.
Traffic signal interconnect and coordinated timing plans are included in the proposed
traffic signals for Wilfred Avenue.
The combination of casino traffic and other nearby future development will require
Wilfred Avenue to ultimately be widened to five lanes (including Class II bike lanes) from
Redwood Drive to the Urban Growth Boundary.  From Langner Avenue west to Stony
Point Road, Wilfred Avenue should be three lanes with improved pavement and
shoulders and it is recommended that the upgrade of Wilfred Avenue to include
improved pavement and shoulders should be designed to the County standard and
should include Class II bike lanes out to Stony Point Road to connect into the Class II
bike lanes on Stony Point Road.  Casino traffic alone can be accommodated on a three
lane roadway section from Redwood Drive to Stony Point Road, therefore, they will
contribute a proportionate share for the ultimate cost of the widening of Wilfred Avenue.
Modification to any interchanges requires review and approval from Caltrans’
Department Headquarters Division of Design.
The project will create a significant unavoidable impact at the intersection of Golf
Course Drive/Commerce Boulevard.
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Period # Intersection Mitigation
Requires

ROW? Reason

  Signalize No Capacity
  Add NB right and change through-right to through Tribe land Capacity

2 Primrose Ave/
Wilfred Ave No mitigation necessary - -

  Signalize No Capacity
  Add EB right and change EB all shared to left-through Tribe land Capacity
  Add a NB right and change all shared to left-through Tribe land Capacity
  Add 2 WB lefts and change all shared to through-right Yes Capacity

4 Langer Ave/
Wilfred Ave   Widen Wilfred to 3 lanes (Add EB left & WB left) 1 Yes Capacity

  Signalize No Capacity
  Widen Wilfred to 3 lanes (Add EB left & WB left) 1 Yes Capacity
  Add NB right and change NB all shared to left-through Yes Capacity
  Signalize No Capacity
  Widen Wilfred to 3 lanes (Add EB left & WB left) 1 Yes Capacity
  Add an EB right turn lane and change all shared to through Yes Capacity
  Add WB through Yes Capacity
  Add WB through Yes Capacity
  Change WB left-through to through No Capacity
  Add EB through Yes Capacity
  Add EB left and EB right and change EB all-shared to through Yes Capacity
  Change phasing east-west to protected from split No Capacity

8 Redwood Dr/
Commerce Blvd No mitigation necessary - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

  Add an EB right turn overlap phase Yes Capacity

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

12 Commerce Blvd/
US-101 NB Ramps   Add a SB right turn overlap phase No Capacity

13 Project Driveway/
Stony Point Rd No mitigation necessary - -

14 Business Park Dr/
Labath Ave Alternative A intersection - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd No mitigation necessary - -

17 Rohnert Park Expwy/
Labath Ave No mitigation necessary - -

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 275 feet (from 225 feet) Yes Queue
  Add second NB left turn lane Yes Capacity
  Optimize signal timing No Capacity
  Add an EB right overlap phase No Capacity

22 Gravenstein Hwy/
Stony Point Rd No mitigation necessary - -

23 Gravenstein Hwy/
Redwood Dr No mitigation necessary - -

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

Labath Ave/
Wilfred Ave

3 Whistler Ave/
Wilfred Ave

5

20
08

6

7 Redwood Dr/
Wilfred Ave

Golf Course Dr/
Commerce Blvd

Stony Point Rd/
Wilfred Ave1

Dowdell Ave/
Wilfred Ave

Rohnert Park Expwy/
Commerce Blvd

10   Significant Unavoidable Impact

1 In summary, widen Wilfred Ave to three lanes from Stony Point Rd to Redwood Dr

21

20 Rohnert Park Expwy/
US-101 NB Ramps

Table C 4 – Alternative C Summary of Mitigations
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Period # Intersection Mitigation
Requires

ROW? Reason

  Signalize * No Capacity
  Add WB left and change WB left-through to through Yes Capacity
  Add NB right and change through-right to through * Tribe land Capacity
  Extend WB right turn bay to 75 feet (from 35 feet) Yes Queue
  Optimize signal timing No Capacity

2 Primrose Ave/
Wilfred Ave No mitigation necessary - -

  Signalize * No Capacity
  Add EB right and change EB all shared to left-through * Tribe land Capacity
  Add a NB right and change all shared to left-through * Tribe land Capacity
  Add 2 WB lefts and change all shared to through-right * Yes Capacity

4 Langer Ave/
Wilfred Ave   Add EB left * Yes Capacity

  Signalize * No Capacity
  Add NB right and change NB all shared to left-through * Yes Capacity
  Optimize signal timing No Capacity
  Add a SB left and change SB all shared to through-right Yes Capacity
  Signalize * No Capacity
  Add an EB right turn lane and change through-right to through * Yes Capacity
  Optimize signal timing No Capacity
  Add a second WB left turn Yes Capacity
  Add a NB right overlap phase No Capacity
  Add 1 SB left turn bay and 1 SB right turn bay and change all shared to

through Yes Capacity
  Add 1 NB left turn bay and 1 NB right turn bay and change all shared to

through-right Yes Capacity
  Add WB through * Yes Capacity
  Optimize signal timing No Capacity
  Change NB through to left-through & change north-south phasing to split from

protected No Capacity
  Change WB left-through to through * Yes Capacity
  Change phasing east-west to protected from split * No Capacity

8 Redwood Dr/
Commerce Blvd Modified Intersection (not analyzed) - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

  Add an exclusive EB right turn overlap phase * Yes Capacity
  Add a second exclusive EB right turn lane Yes Capacity

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

  Add a SB right turn overlap phase * No Capacity
  Add a second SB right turn lane. Will require a two lane on-ramp with one

lane as an auxilary lane between the Wilfred Avenue and Santa Rosa Avenue
interchanges.  May require additional bridge structure widening over Wilfred
Avenue as well as over the Northwest Pacific Railroad tracks.

Yes Queue

  Optimize signal timing No Capacity
13 Project Driveway/

Stony Point Rd No mitigation necessary - -

14 Business Park Dr/
Labath Ave Alternative A intersection - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd No mitigation necessary - -

17 Rohnert Park Expwy/
Labath Ave No mitigation necessary - -

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 275 feet (from 225 feet) * Yes Queue
  Add second NB left turn lane * Yes Capacity
  Optimize signal timing * No Capacity
  Add a third EB through lane that merges back into 2 lanes east of the

intersection Yes Capacity

22 Gravenstein Hwy/
Stony Point Rd No mitigation necessary - -

  Add a WB right overlap phase No Queue
  Optimize signal timing No Capacity

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize * No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

Gravenstein Hwy/
Redwood Dr23

Rohnert Park Expwy/
Commerce Blvd21

Labath Ave/
Wilfred Ave

10 Golf Course Dr/
Commerce Blvd

Commerce Blvd/
US-101 NB Ramps12

Redwood Dr/
Wilfred Ave7

5

* Improvement assumed to occur with 2008 mitigation

20
20

Dowdell Ave/
Wilfred Ave6

Whistler Ave/
Wilfred Ave

Rohnert Park Expwy/
US-101 NB Ramps20

Stony Point Rd/
Wilfred Ave1

3

  Significant Unavoidable Impact
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Table C 5 – Mitigated Intersection Levels of Service

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL D 37.2 F 841.3 F OVRFL D 39.8
2 Primrose Ave/

Wilfred Ave D TWSC A 9.4 B 11.4 C 24.7 C 24.7 B 12.5 D 29.3 D 29.3
3 Whistler Ave/

Wilfred Ave D TWSC A 9.4 B 11.4 F OVRFL C 25.7 B 12.5 F OVRFL C 26.3

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 F 136.3 F OVRFL B 12.5 F 192.1 F OVRFL

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F OVRFL D 38.8 F OVRFL F OVRFL C 27.3

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL D 47.5 F OVRFL F OVRFL D 35.5

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 334.5 D 54.8 F 169.9 F 311.0 D 41.9

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 24.9 C 25.3 - - - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 33.8 C 30.3 C 26.8 D 36.5 C 26.5

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 116.7 E 67.9 E 74.2 F 154.4 E 63.6

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 18.5 B 18.5 B 19.0 B 19.3 B 18.2

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 F 83.8 D 40.9 D 50.8 F 153.7 D 50.3

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0

14 Business Park Dr/
Labath Ave D TWSC - - - - - - - - - - - - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 D 27.5 C 16.7 C 16.7 C 16.7

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 D 39.8 D 39.8 B 18.5 D 37.6 D 37.6

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 29.6 C 29.6 C 28.2 C 31.6 C 31.6

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 24.9 C 25.2 C 29.1 C 28.0 C 28.3

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.5 B 18.5 B 16.0 B 15.7 B 15.9

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 13.6 B 10.6 B 12.3 B 15.1 B 11.5

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 43.0 C 30.9 E 63.4 E 61.9 C 32.6

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 43.0 D 43.0 D 45.5 D 51.6 D 51.6

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 28.3 C 28.3 D 42.4 E 63.3 D 38.0

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 19.3 B 19.3 B 18.1 B 18.6 C 24.4

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 12.1 B 12.1 B 11.5 B 12.6 B 12.6

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 69.6 A 10.0 F 90.2 F 207.1 B 10.4

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.7 B 11.7 B 12.4 B 12.6 B 12.6

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.6 B 11.6 B 12.5 B 12.7 B 12.7

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 A 9.9 A 9.9 B 11.3 B 11.3 B 11.3

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 11.7 B 14.7 B 14.7 B 14.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.4 B 11.7 B 11.7 B 11.7

Intersection Criteria
2005

Existing Mitigated
2008 2020

Base (w/o Proj.)Signal
Control With Project MitigatedBase (w/o Proj.) With Project
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Results indicate that the freeway will not meet standards with the project, even with the
future construction of HOV lanes, ramp metering, and auxiliary lanes associated with
the Wilfred interchange project.  As mitigation the project should do the following which
will result in the mitigated levels of service shown in Table C6:

 Adjust the ramp metering to account for the additional project traffic at the Wilfred
Avenue interchange in the near-term (2008).  Most metering adjustments can be
minor and are not expected to have queuing effects on the local street network.
However, the southbound on-ramp will require heavy metering to obtain an
acceptable level of service for the freeway ramp merge area which may create a
long queue backed up on the ramp.

 The project should contribute a proportionate share of the costs of the
construction of auxiliary lanes between Rohnert Park Expressway and
Gravenstein Highway (SR-116) in the long-term (2020).

 The project should contribute a proportionate share of the costs of the
construction of the Wilfred Avenue interchange project, including HOV lanes,
ramp metering, and auxiliary lanes in the near-term (2008).

 The project should contribute a proportionate share of the costs of the
construction of an additional traffic lane in the southbound direction from Santa
Rosa Avenue to Wilfred Avenue and from Gravenstein Highway (SR-116) to
West Sierra Avenue as well as an additional traffic lane in the northbound
direction from West Sierra Avenue to Gravenstein Highway (SR-116) in the long-
term (2020).

Aside from roadway improvements to mitigate protect impacts, the casino and hotel
should coordinate with the Green Music Center during outdoor events that will generate
high traffic levels.  During that period, traffic control services at the Rohnert Park
interchange may be necessary.  Therefore, the casino/hotel project should provide
funding for special event traffic monitoring at the Rohnert Park Expressway interchange
to identify conflicts during outdoor events generate high traffic levels.  If conflicts occur,
the project should provide traffic management coordination between the casino/hotel
project and Green Music Center in consultation with CHP and Caltrans to assist in traffic
control.
Because no fixed route service will be available at the project site, the casino/hotel
should provide a shuttle that serves the two Rohnert Park transfer stations.  The shuttle
should run throughout the day or could be called out on demand.
The casino should also sponsor charter buses from farther away destinations such as
Marin County and the south Bay.  The buses could serve specific groups such as senior
citizens or social clubs, while reducing the number of single occupancy vehicles to the
site.   Preferential carpool or vanpool spaces should also be provided at the project site
to encourage ridesharing by patrons and employees.  The casino should provide
employee incentives such as subsidized transit passes, flexible work schedules, the
validation of transit tickets to provide free return trips, or subsidized shuttle services.
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Table C 6 – Alternative C Mitigated Freeway Level of Service Summary

Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 25.1 C 25.1 C 25.6 E 38.4 E 38.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 31.8 D 31.8 D 34.1 F 41.8 D 29.3
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 D 33.4 D 33.4 E 36.1 F 43.1 E 39.3
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 28.8 D 28.8 D 32.3 F - E 39.3
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 32.5 D 32.5 E 37.1 F 43.7 E 39.3
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 D 31.4 D 31.4 C 23.2 F 41.8 E 38.6
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 D 30.4 D 30.4 D 29.0 E 38.6 E 38.6
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 D 30.4 D 30.4 D 29.0 E 38.6 E 38.6
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 D 30.4 D 30.4 D 29.0 E 38.6 E 38.6
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 33.9 D 33.9 E 40.4 F 44.3 E 43.0
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 33.9 D 33.9 E 40.4 F 44.3 E 43.0
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 33.9 D 33.9 E 40.4 F 44.3 E 43.0
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.8 C 23.8 D 29.7 D 32.6 D 32.6

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 D 26.1 D 26.1 D 28.5 D 31.2 D 31.2
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 E 36.2 E 36.2 F - F - C 24.8
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.8 E 40.8 F 44.8 F 46.8 D 32.7
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 F 46.6 E 52.2 E 39.9 F 50.7 E 43.0
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 F 46.6 E 52.2 E 39.9 F 50.7 E 43.0
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 F 46.6 E 52.2 E 39.9 F 50.7 E 43.0
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 33.4 D 33.4 E 38.5 F 43.4 E 40.7
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 32.8 D 32.8 F 37.5 F 43.3 E 40.7
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 27.1 D 27.1 E 36.6 F - E 40.7
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 32.5 D 32.5 F 40.3 F 46.2 E 40.7
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 35.7 E 35.7 F 42.3 F 48.4 D 29.1
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 D 27.4 D 27.4 D 32.0 F - C 23.5

Northbound

Southbound

Existing 2008 2020 + Alt C
US-101 Section/Ramp

20202008 + Alt C
Mitigated2008 + Alt C 2020 + Alt C

Mitigated
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It is recommended that the casino contribute to the operation of SMART if it is
implemented.  Implementation of the SMART transit option will reduce the commuter
congestion on US-101.
Mitigations to reduce the impact of the construction include the implementation of a
construction traffic management plan for the duration of construction of the project and
training for construction delivery vehicle drivers.
It is recommended that the project attempt to minimize the amount of construction fill
transported on the surrounding street network by eliminating or shortening the off-site
travel route.  Potential options for eliminating off-site transport include moving fill
material via conveyors across barriers such as creeks and ditches or installing
temporary bridges for haul vehicles across the barriers.
If there is a special exception and off-site fill is necessary, construction material
importation should be scheduled outside of the areawide commute peak hours.  Debris
along the truck route caused by trucks should be monitored daily and the roadways
should be cleaned as necessary.  Roadways subject to fill truck traffic should be
assessed by an independent third party consultant prior to the start of construction and
following the completion of construction.  If the third party determines that roadway
deterioration has occurred as a result of casino construction, it is recommended that the
developer pay to have surrounding roadways resurfaced to restore the pavement to the
pre-construction condition, unless the resurfacing is already expected to occur within a
year or sooner in conjunction with other planned or proposed roadway improvements.
To help ensure adequate public safety during construction, particularly near the project
site, the tribe should provide flagging when necessary in consultation with CHP,
Caltrans, and the County’s Sheriff’s Department to assist with traffic control.
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ALTERNATIVE D – NORTHWEST STONY POINT REDUCED
INTENSITY OPTION

The Alternative D casino and hotel is proposed to be located as shown in Figure D1,
which is bordered by Wilfred Avenue in the north, Rohnert Park Expressway in the
south, Stony Point Road in the west, and Langner Avenue in the east.
Figure D2 shows the proposed layout of the casino and hotel facility.  As seen in the
figure, the buildings and other related facilities are located in the northwest corner of the
site.  The site layout includes a main building of approximately 315,100 square feet for a
casino, restaurants, food court, event center, banquet facilities, lobby, pool, and other
ancillary functions.  In addition the project is planned to include up to 100 hotel rooms,
primarily for casino guests.
A breakdown of square footage as it relates to traffic impacts is shown below:

 Casino and Entertainment areas – 293,250 s.f.
 Lobby/Bar/Back of House/Sundries –    14,750 s.f.
 Pool –     7,100 s.f.

315,100 s.f.
 Hotel Rooms –   77,000 s.f.

The site plan also shows supporting uses such as parking lots, parking structure, and
wastewater treatment facilities.  This layout is virtually the same as Alternative A except
that the project has been reduced in size and intensity.
Within each alternative there is a reference made to the “project site” which changes for
each alternative. There is not a specific project site that is being evaluated for all of the
alternatives.

Site Access
The main project access is from the south side of Wilfred Avenue, where an existing
driveway aligns with Primrose Avenue.  This approach is assumed to operate as a full
movement driveway with no turn limitations.
A second project access from Stony Point Road is located on this plan approximately
880 feet south of the Stony Point Road/Wilfred Avenue intersection.  The location is at
an existing driveway access; however, due to conflicts with the northbound turn bay at
the Stony Point Road/Wilfred Avenue intersection, the access is assumed to be limited
to right in/out operation.
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Currently, neither access is signalized.

Trip Generation – Alternative D
Project trip generation for Alternative D is shown in Table D1.  Additional trip generation
calculations are contained in the Appendix.   Since  Alternatives  D  and  H  are  both
casinos with the same amount of gaming and hotel space, trip generation numbers are
the same for both Alternatives.  As seen in the table Alternatives D and H are expected
to generate 949 new trips in the AM and 1,580 new trips in the PM peak hour.  Although
project trip generation was prepared for daily, AM, and PM periods, only the weekday
PM traffic conditions were evaluated in this report because it represents the time period
where the project will contribute to the greatest amount of congestion and potential
mitigation.  Other time periods that were considered included weekday AM, weekday
late PM, and Saturday. On weekday late evenings and Saturday evenings the casino
facility will generate more trips than during the 4-6 PM weekdays, but the background
traffic is lower, making the overall number of vehicles on the road lower as well.
Therefore, the PM peak represents the worst case period to evaluate.

Table D 1 – Alternatives D and H Project Trip Generation

LAND USE
Trips

Daily AM Peak Hour PM Peak Hour
Total Entering Exiting Total Entering Exiting Total

Casino
315,100 s.f. 12,424 651 279 930 827 733 1,560

Hotel
100 Room* 272 12 7 19 11 9 20

Net New
Vehicle Trips 12,696 663 286 949 838 742 1,580

*Trip rate is ITE Land Use Code 310 – Hotel.  Rate reduced by 2/3 to account for internal capture to/from casino.

Project Trip Distribution and Assignment
Based on the factors discussed in the General Project Information section above it was
determined that approximately 30% of the project traffic would be distributed to
destinations north of the site, with the remaining 70% distributed south of the site.  To
be conservative, no project traffic was assumed to be generated or attracted in the
immediate vicinity of the project site.  The project traffic distribution is shown in Figure
D3 and Figure  D4.   Figure  D5 illustrates project traffic assigned to the study
intersections based on the assumed trip distribution.   As seen in Figure D5, most of the
project traffic is expected to come from the freeway therefore it was assumed that most
of the traffic would use Primrose Avenue because of its closer proximity to the freeway.
As noted in the distribution, some traffic leaving the project site is expected to avoid
congestion at Wilfred Avenue and Stony Point Road by using Millbrae Avenue.
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Near-Term Plus Project Traffic Volumes
Near-term 2008 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative D casino and hotel project. Figure D6 illustrates the
combined near-term turning movement volumes at the study intersections.

Cumulative Plus Project Traffic Volumes
Long-term 2020 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative D casino and hotel project. Figure D7 illustrates the
combined long-term turning movement volumes at the study intersections.

Alternative D LOS Conditions and Impacts at Intersections
Traffic operations were evaluated under the following development conditions:

 Near-term conditions with Alternative D (year 2008)
 Long-term Cumulative conditions with Alternative D (year 2020)

In the near-term analysis for Alternative D, it was assumed that the Wilfred Avenue
widening project will not have taken place before the casino/hotel opens.  The
Memorandum of Understanding (MOU) between the City of Rohnert Park and the
Federated Indians of the Graton Rancheria stated that the tribe would help financially to
speed up the timeline of the widening project to occur before the casino/hotel opens in
2008.
Results of the analysis are presented in Table D2.  (Results shown as bold in the table
do not meet operational standards.)  The signal control is listed as TS for a signalized
intersection and TWSC for a two-way stop-controlled intersection. Two-way stop-
controlled (TWSC) intersections maybe operate acceptably overall but only the worst
approach is reported in the table.  The overall level of service is reported for signalized
intersections.  Additional detail is provided in the Appendix. As shown in the results, the
following intersections and approaches will fail to meet acceptable level of service
thresholds based on established significance criteria and with the addition of project-
related traffic.
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LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL F 841.3 F OVRFL

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 F 743.6 B 12.5 F OVRFL

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 E 35.5 B 12.5 E 42.9

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 E 35.1 B 12.5 E 42.7

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F OVRFL F OVRFL F OVRFL

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL F OVRFL F OVRFL

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 206.0 F 169.9 F 215.4

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 25.0 - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 25.7 C 26.8 C 28.9

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 83.0 E 74.2 F 101.1

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 18.4 B 19.0 B 19.1

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 61.7 D 50.8 F 85.6

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 C 21.8 A 0.0 C 19.9

14 Business Park Dr/
Labath Ave D TWSC - - - - - - - - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 C 16.7 C 16.7

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 C 26.1 B 18.5 C 23.2

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 29.0 C 28.2 D 39.4

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 25.2 C 29.1 C 28.2

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.6 B 16.0 B 16.0

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 17.2 B 12.3 B 18.7

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 39.9 E 63.4 E 58.6

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 39.6 D 45.5 D 48.1

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 27.4 D 42.4 E 55.6

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 19.2 B 18.1 B 18.4

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 11.7 B 11.5 B 12.2

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 59.1 F 90.2 F 153.9

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.5 B 12.4 B 12.4

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.5 B 12.5 B 12.5

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 A 9.9 B 11.3 B 11.3

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 14.7 B 14.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.7 B 11.7

2008 2020
Base (w/o Proj.) With ProjectIntersection Signal

ControlCriteria
2005

Existing Base (w/o Proj.) With Project

Table D 2 – Alternative D Levels of Service
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2008 Results
 Stony Point Road/Wilfred Avenue
 Primrose Avenue/Wilfred Avenue
 Whistler Avenue/Wilfred Avenue
 Langner Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Commerce Boulevard
 Millbrae Avenue/Stony Point Road

2020 Results
 Stony Point Road/Wilfred Avenue
 Primrose Avenue/Wilfred Avenue
 Whistler Avenue/Wilfred Avenue
 Langner Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Labath Avenue
 Rohnert Park Expressway/Commerce Boulevard
 Gravenstein Highway (SR-116)/Redwood Drive
 Millbrae Avenue/Stony Point Road

Alternative D Traffic Signal Warrant Analysis
Alternative D, near-term and long-term, traffic volumes at unsignalized study
intersections were compared against peak hour warrant in the 2003 Manual on Uniform
Traffic Control Devices (MUTCD) and the California Supplement.   .
Results of the analysis showed that the following intersections will satisfy traffic signal
Warrant #3 by the year 2008 and 2020.

 Stony Point Road/Wilfred Avenue (2008 and 2020)
 Primrose Avenue/Wilfred Avenue (2008 and 2020)
 Labath Avenue/Wilfred Avenue (2008 and 2020)
 Dowdell Avenue/Wilfred Avenue (2008 and 2020)
 Millbrae Avenue/Stony Point Road (2008 and 2020)



Final Traffic Impact Study – Graton Rancheria Casino and Hotel
Alternatives A, B, C, D, E, & H and Variant H-sub1

``RohnertPark58.AltABCDEHH1_FinalTIA_v5.doc 137 May 2009

Kimley-Horn
and Associates, Inc.

Other warrants such as for minimum vehicle volumes, interruption of continuous traffic,
and traffic progression were not evaluated because they generally require higher traffic
volumes to be satisfied.  Accident history and school areas were also not evaluated
based on the results of field observations, which noted that neither of these warrant
thresholds was likely to be met.  A copy of the analysis summary for Warrant #3 is
included in the Appendix.

Alternative D LOS Conditions and Impacts on Freeway and Ramps
Project trips generated by the proposed Alternative D, reduced-intensity casino and
hotel were added to the year 2008 and 2020 forecast freeway volumes.
Traffic analyses were completed to evaluate the operation of the study freeway
segments and ramps in the year 2008 and 2020, with the addition on the casino and
hotel project.  Freeway segment analyses were limited to the mix-use travel lanes which
are expected to have significantly more congestion than the future HOV lanes.
Results of the analyses are presented in Table D3.  (Results shown as bold in the table
do not meet operational standards.)  As shown in the table, project traffic will add to the
background congestion of the freeway.  Significant congestion is expected with the
project; however the congestion is reduced as a result of the smaller casino and hotel.
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Table D 3 – Alternative D Freeway Levels of Service

Criteria
LOS LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 23.1 C 25.6 D 33.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 31.8 D 34.1 E 39.4
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 D 33.4 E 36.1 F 40.9
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 27.0 D 32.3 E 40.4
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 32.5 E 37.1 F 41.6
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 D 31.4 C 23.2 F 39.9
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 C 26.8 D 29.0 D 34.7
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 C 26.8 D 29.0 D 34.7
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 C 26.8 D 29.0 D 34.7
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 32.8 E 40.4 F 43.1
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 32.8 E 40.4 F 43.1
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 32.8 E 40.4 F 43.1
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.2 D 29.7 D 31.7

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 C 25.5 D 28.5 D 30.3
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 D 31.0 F - F -
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.2 F 44.8 F 46.2
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 F 43.3 E 39.9 F 47.1
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 F 43.3 E 39.9 F 47.1
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 F 43.3 E 39.9 F 47.1
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 33.4 E 38.5 F 41.6
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 32.8 F 37.5 F 40.8
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 C 25.5 E 36.6 F -
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 32.5 F 40.3 F 44.4
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 35.7 F 42.3 F 46.6
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 C 25.5 D 32.0 E 41.4

Southbound

Existing 2008 2020 + Alt D
US-101 Section/Ramp

20202008 + Alt D

Northbound
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Potential Effects on Intersection Safety
Traffic volumes generated by the project were reviewed in consideration of existing
intersection collision history and the potential for increased accidents.  According to
collision data, accidents involving bicyclist and pedestrians are very low.  Many
intersections did not report any collisions of this type during the survey period.  This
suggests that bicycle and pedestrian volumes are relatively low and study intersections
have minimal safety hazards for individuals biking or walking.  Although the project will
introduce increased traffic volumes at some intersections, bicyclists and pedestrians are
expected to be able to travel through study intersections with similar levels of safety.
Historically casinos do not attract a significant amount of bicycle and pedestrian traffic.  .
Therefore, the expected amount of pedestrian and bicycle traffic is nominal and a
significant increase in bicycle and pedestrian accidents is unlikely.
The potential for increased collisions between motorized vehicles was also considered.
Collision frequency and severity are a function of many complex factors that vary
depending on the location and type of intersection or roadway segment.  Factors
include traffic control such as signals or stop signs, lane and shoulder widths, grades,
driveway densities, roadside hazards or obstacles, presence of left and right turn lanes,
sight distance, congestion, and others.
Because of the number and interrelationships of the variables, accurate crash prediction
is difficult.  However, the proposed casino and hotel project will increase roadway
congestion, a factor which could result in an increase in traffic collisions if left
unmitigated.  Other factors are expected to remain unaffected.
 As noted previously, the purpose of this study is to address the traffic and
transportation effects of the proposed casino and hotel development.  This includes
mitigation improvements to restore traffic operations to levels within acceptable
standards or to levels as good as or better than without the casino/hotel project. Any
potential increases in accidents due to project-related traffic would be offset by the
implementation of roadway improvements included as mitigation.   Therefore, if
mitigations are implemented as proposed in this report, no significant increase in
daytime or nighttime collisions is expected.
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Queuing Summary
As congestion increases it is common for traffic at signals and stop signs to form lines of
stopped (or queued) vehicles.  Queue lengths were determined for each lane and
measure the distance that vehicles will backup in each direction approaching an
intersection.  The 95th percentile queue is calculated by using 95th percentile traffic to
account for fluctuations in traffic and represents a condition where 95 percent of the
time during the peak period, traffic volumes and related queuing will be at, or less, than
determined by the analysis.  Average queuing is generally less.  Ninety-fifth percentile
queuing was checked under the various future year development conditions and in
consideration of the planned intersection and signal timing improvements.  A typical
vehicle length of 25 feet is used in the queuing analysis.  A summary of the queuing
results can be seen in Table D4.  The results indicate dedicated turn lanes where
queuing may exceed their storage limits.  It should be noted that some variations in
intersection queuing between scenarios is a result of planned intersection and signal
timing improvements.
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2008 2020 2008 2020
EBL EBL
EBR EBR
WBL WBL
WBR 35 OVFL OVFL WBR 175 235 139
NBL 150 25 25 NBL
NBR NBR 450 38 38
SBL 150 25 25 SBL 700 242 234
SBR SBR
EBL EBL 160 61 111
EBR EBR 200 25 29
WBL 150 25 WBL 250 76 34
WBR WBR 170 25 25
NBL NBL 130 36 38
NBR NBR 130 36 37
SBL SBL 100 193 202
SBR SBR
EBL 150 25 EBL 200 168 124
EBR EBR 200 25 25
WBL 150 25 WBL 350 153 156
WBR WBR 155 37 30
NBL NBL 250 157 210
NBR NBR 250 65 104
SBL SBL 175 188 172
SBR SBR 175 58 57
EBL 150 25 EBL
EBR EBR
WBL 150 324 WBL 225 62 62
WBR WBR
NBL NBL
NBR NBR
SBL SBL 400 318 238
SBR SBR 400 224 284
EBL 150 199 EBL 190 25 25
EBR 150 289 EBR
WBL WBL
WBR WBR
NBL 150 402 1271 NBL 225 413 456
NBR 100 95 110 NBR
SBL 275 351 350 SBL
SBR SBR
EBL 75 <25 EBL 250 69 58
EBR 75 50 EBR
WBL 100 <25 WBL 200 187 222
WBR WBR
NBL 150 131 NBL 250 210 214
NBR 150 <25 NBR 175 56 58
SBL 200 40 SBL 150 98 158
SBR SBR 150 51 47
EBL EBL 350 162 183
EBR EBR
WBL 300 35 27 WBL 500 155 170
WBR WBR 150 45 47
NBL NBL 550 296 298
NBR NBR 675 30 31
SBL 250 229 251 SBL 500 200 214
SBR SBR 625 49 54
EBL EBL 225 161 194
EBR EBR
WBL 150 788 997 WBL 150 60 55
WBR WBR 80 25 183
NBL 150 674 854 NBL 50 65 65
NBR NBR
SBL 200 94 30 SBL 225 388 556
SBR SBR
EBL 80 100 52 EBL
EBR EBR 50 106 122
WBL WBL 100 102 74
WBR WBR
NBL NBL
NBR NBR
SBL 200 76 83 SBL 425 222 222
SBR SBR
EBL 250 295 353 EBL
EBR 250 25 25 EBR
WBL WBL
WBR WBR
NBL 200 478 524 NBL 395 152 150
NBR NBR 275 178 201
SBL 100 25 25 SBL
SBR 175 123 197 SBR
EBL 225 97 40 EBL
EBR EBR
WBL WBL
WBR WBR 120 43 163
NBL 150 25 25 NBL 505 25 25
NBR NBR 120 25 25
SBL SBL 490 25 25
SBR SBR

Queue
Length

22
Stony Point
Road and

Gravenstein
Hwy

23
Redwood
Road and

Gravenstein
Hwy

Intersection Turning
Movement

Turning
MovementIntersection Bay

Length
Queue
Length

26
Stony Point
Road and
Millbrae
Avenue

25
Gravenstein
Hwy and NB

US 101
Ramps

24
Gravenstein
Hwy and SB

US 101
Ramps

9
Wilfred

Avenue and
SB US 101

Ramps

11
Roberts

Lake Drive
and Golf
Course
Drive

15
Business

Park Drive
and

Redwood
Drive

Bay
Length

10
Golf Course
Drive and

Commerce
Blvd

12
Commerce
Blvd and

NB US 101
Ramps

17
Labath

Avenue and
Rohnert

Park Expy

20
NB US 101
Ramps and

Rohnert
Park Expy

16
Stony Point
Road and
Rohnert

Park Expy

8
Redwood
Drive and

Commerce
Boulevard

1
Stony Point
Road and
Wilfred
Avenue

7
Redwood
Drive and
Wilfred
Avenue

4
Langner

Avenue and
Wilfred
Avenue

21
Commerce
Blvd and
Rohnert

Park Expy

5
Labath

Avenue and
Wilfred
Avenue

6
Dowdell

Avenue and
Wilfred
Avenue

19
SB US 101
Ramps and

Rohnert
Park Expy

18
Redwood
Drive and
Rohnert

Park Expy

Table D 4 – Alternative D Queuing Summary
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Alternative D Mitigations
Intersections with levels of service below established thresholds were investigated to
determine the role of the Alternative D traffic in the projected operating conditions at
those intersections.  The evaluation disclosed that the following improvements as
shown in Table D5 are needed in the near-term (2008) and long-term (2020).
The basis of the Alternative D mitigations is the assumption that intersection #13, the
Project Driveway at Stony Point Road, should be relocated further south along Stony
Point Road and be signalized so that it can function as a full movement access.  This
change permits more project traffic to conveniently arrive and exit from the site and use
the Rohnert Park Expressway interchange, thus relieving some the traffic pressure
through the Wilfred Avenue interchange.
In the event that intersection #13 cannot be relocated and signalized as discussed
above, additional mitigation improvements will be needed, particularly at intersections
surrounding the Wilfred Avenue interchange.
Table D6 summarizes the expected levels of service with the proposed mitigation.
Roadway improvements will be consistent with design standards for local jurisdictions in
providing facilities and amenities for bicycles and pedestrians.  This includes
improvements such as sidewalks, countdown signals, and striped crosswalks if required
by local design standards.
As mentioned previously, the signal control is listed as TS for a signalized intersection
and TWSC for a two-way stop-controlled intersection.  Two-way stop-controlled (TWSC)
intersections maybe operate acceptably overall but only the worst approach is reported
in the table.  The overall level of service is reported for signalized intersections.
Figures D8 and D9 illustrate the mitigated lane geometry and traffic control.
At an unsignalized intersection, the impact is considered significant if the intersection
overall operates at an unacceptable level of service.  It should be noted that the worst
approach of the Langner Avenue/Wilfred Avenue intersection operates unacceptably in
the 2020 + Alternative D scenario, but the intersection overall operates acceptably.
A single asterisk in the table denotes an intersection that operates at an acceptable
level of service and does not require mitigation, but a mitigated level of service and
delay are provided for reference as a result of the mitigation to signalize the Project
Driveway/ Stony Point Road which changes traffic patterns at some intersections.  A
double asterisk indicates an intersection where the delay increases as a result of the
mitigation to signalize the Project Driveway/Stony Point Road intersection.
Traffic signal interconnect and coordinated timing plans are included in the proposed
traffic signals for Wilfred Avenue.  The combination of casino traffic and other nearby
future development will require Wilfred Avenue to ultimately be widened to five lanes
(including Class II bike lanes) from Redwood Drive to the Urban Growth Boundary.
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From Langner Avenue west to Stony Point Road, Wilfred Avenue should be three lanes
with improved pavement and shoulders and it is recommended that the upgrade of
Wilfred Avenue to include improved pavement and shoulders should be designed to the
County standard and should include Class II bike lanes out to Stony Point Road to
connect into the Class II bike lanes on Stony Point Road.  Casino traffic alone can be
accommodated on a three lane roadway section from Redwood Drive to Stony Point
Road, therefore, they will contribute a proportionate share for the ultimate cost of the
widening of Wilfred Avenue.
Modification to any interchanges requires review and approval from Caltrans’
Department Headquarters Division of Design.
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Period # Intersection Mitigation
Requires

ROW? Reason

1 Stony Point Rd/
Wilfred Ave   Signalize No Capacity

2 Primrose Ave/
Wilfred Ave   Signalize No Capacity

3 Whistler Ave/
Wilfred Ave No mitigation necessary - -

4 Langer Ave/
Wilfred Ave No mitigation necessary - -

  Signalize No Capacity
  Add NB right and change NB all shared to left-through Yes Capacity
  Add SB left and change SB all shared to through-right Yes Capacity
  Signalize No Capacity
  Add NB right and change NB all shared to left-through Yes Capacity
  Add WB left (drop lane) and change all shared to through-right Yes Capacity
  Add EB through Yes Capacity
  Add EB left and change all-shared to through-right Yes Capacity
  Change WB left-through to WB through No Capacity
  Change phasing east-west to protected from split No Capacity

8 Redwood Dr/
Commerce Blvd No mitigation necessary - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

10 Golf Course Dr/
Commerce Blvd   Add an exclusive EB right turn overlap phase No Capacity

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

12 Commerce Blvd/
US-101 NB Ramps Mitigation at Intersection #13 allieviated the impact here - -

  Signalize No Capacity
  Add NB right and change NB through-right to through Tribe land Capacity
  Add WB left out of project driveway Tribe land Capacity

14 Business Park Dr/
Labath Ave Alternative A intersection - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd   Extend WB right turn bay to 250 feet Tribe land Queue

17 Rohnert Park Expwy/
Labath Ave No mitigation necessary - -

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 400 feet (from 225 feet) Yes Queue
  Add a second NB left turn lane Yes Capacity
  Add an EB right turn overlap phase No Capacity
  Optimize signal timing No Capacity

22 Gravenstein Hwy/
Stony Point Rd No mitigation necessary - -

23 Gravenstein Hwy/
Redwood Dr No mitigation necessary - -

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

20
08

Rohnert Park Expwy/
Commerce Blvd21

20 Rohnert Park Expwy/
US-101 NB Ramps

7 Redwood Dr/
Wilfred Ave

13 Project Driveway/
Stony Point Rd

5 Labath Ave/
Wilfred Ave

6 Dowdell Ave/
Wilfred Ave

Table D 5 – Alternative D Summary of Mitigations
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Period # Intersection Mitigation
Requires

ROW? Reason

1 Stony Point Rd/
Wilfred Ave   Signalize * No Capacity

  Signalize * No Capacity
  Add NB right and change NB all shared to left-through Tribe land Capacity

3 Whistler Ave/
Wilfred Ave No mitigation necessary - -

4 Langer Ave/
Wilfred Ave No mitigation necessary - -

  Signalize * No Capacity
  Optimize signal timing No Capacity
  Add NB right and change NB all shared to through-left * Yes Capacity
  Add SB left and change SB all shared to through-right * Yes Capacity
  Signalize * No Capacity
  Optimize signal timing No Capacity
  Add 2nd WB left (drop lane) Yes Capacity
  Add a SB left and change SB all shared to through-right Yes Capacity
  Add NB right and change NB all shared to left-through * Yes Capacity
  Add a NB left and second NB right and change all shared to through Yes Capacity
  Change NB through to left-through & change north-south phasing to split from

protected No Capacity
  Optimize signal timing No Capacity
  Change WB left-through to through * No Capacity
  Change phasing east-west to protected from split * No Capacity

8 Redwood Dr/
Commerce Blvd Modified Intersection (not analyzed) - -

9 Wilfred Ave/
US-101 SB Ramps   Optimize signal timing No Capacity

  Add an exclusive EB right turn overlap phase * No Capacity
  Add a second exclusive EB right turn bay and change EB through-right to

through Yes Capacity

11 Golf Course Dr/
Roberts Lake Rd   Optimize signal timing No Capacity

  Add a second SB right turn lane. Will require a two lane on-ramp with one
lane as an auxilary lane between the Wilfred Avenue and Santa Rosa Avenue
interchanges.  May require additional bridge structure widening over Wilfred
Avenue as well as over the Northwest Pacific Railroad tracks.

Yes Capacity

  Optimize signal timing No Capacity
  Add a SB right turn overlap phase No Capacity
  Signalize * No Capacity
  Add NB right and change NB through-right to through * Tribe land Capacity
  Add WB left out of project driveway * Tribe land Capacity

14 Business Park Dr/
Labath Ave Alternative A intersection - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd No mitigation necessary - -

  Change SB through-right to all-shared Yes Capacity
  Change NB/SB phasing from protected to split phasing No Capacity

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 400 feet (from 225 feet) * Yes Queue
  Add a second NB left turn lane * Yes Capacity
  Add an EB right turn overlap phase * No Capacity
  Optimize signal timing * No Capacity
  Add a third EB through lane that merges back into 2 lanes east of the

intersection Yes Capacity
  Add an EB right turn bay for 100 feet Yes Capacity
  Optimize signal timing No Capacity

23 Gravenstein Hwy/
Redwood Dr   Optimize signal timing No Capacity

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize * No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

Rohnert Park Expwy/
US-101 NB Ramps20

10

Rohnert Park Expwy/
Labath Ave17

Project Driveway/
Stony Point Rd

* Improvement assumed to occur with 2008 mitigation

22 Gravenstein Hwy/
Stony Point Rd

Rohnert Park Expwy/
Commerce Blvd21

20
20

Golf Course Dr/
Commerce Blvd

12 Commerce Blvd/
US-101 NB Ramps

13

6 Dowdell Ave/
Wilfred Ave

7 Redwood Dr/
Wilfred Ave

Primrose Ave/
Wilfred Ave2

5 Labath Ave/
Wilfred Ave
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Table D 6 – Alternative D Mitigated Intersection Levels of Service

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL C 20.7 F 841.3 F OVRFL C 24.2

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 F 743.6 B 11.7 B 12.5 F OVRFL B 12.5

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 E 35.5 D 27.7 * B 12.5 E 42.9 D 32.7 *

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 E 35.1 D 32.6 * B 12.5 E 42.7 E 49.2

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F OVRFL C 21.1 F OVRFL F OVRFL C 24.3

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL C 30.2 F OVRFL F OVRFL C 33.1

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 206.0 D 51.6 F 169.9 F 215.4 D 52.2

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 25.0 C 25.9 ** - - - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 25.7 C 25.9 ** C 26.8 C 28.9 C 21.4

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 83.0 D 45.8 E 74.2 F 101.1 D 52.2

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 18.4 B 18.3 ** B 19.0 B 19.1 B 13.7

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 61.7 D 54.6 D 50.8 F 85.6 D 37.1

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 C 21.8 A 8.6 A 0.0 C 19.9 A 8.2

14 Business Park Dr/
Labath Ave D TWSC - - - - - - - - - - - - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 D 27.5 C 16.7 C 16.7 C 16.7

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 C 26.1 C 30.0 ** B 18.5 C 23.2 C 26.6 **

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 29.0 C 29.1 C 28.2 D 39.4 C 26.1

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 25.2 C 25.4 ** C 29.1 C 28.2 C 28.9 **

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.6 B 19.1 B 16.0 B 16.0 C 18.1 **

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 17.2 B 12.3 B 12.3 B 18.7 B 13.1

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 39.9 C 30.9 E 63.4 E 58.6 C 31.8

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 39.6 D 51.0 ** D 45.5 D 48.1 D 42.9

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 27.4 C 30.6 ** D 42.4 E 55.6 D 42.8

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 19.2 B 19.5 ** B 18.1 B 18.4 C 25.0 **

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 11.7 B 12.6 ** B 11.5 B 12.2 B 13.2 **

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 59.1 A 9.9 F 90.2 F 153.9 B 10.4

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.5 B 11.5 B 12.4 B 12.4 B 12.4

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.5 B 11.5 B 12.5 B 12.5 B 12.5

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 A 9.9 A 9.9 B 11.3 B 11.3 B 11.3

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 11.7 B 14.7 B 14.7 B 14.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.4 B 11.7 B 11.7 B 11.7

With Project MitigatedBase (w/o Proj.) With ProjectSignal
ControlIntersection Criteria

2005
Existing Mitigated

2008 2020
Base (w/o Proj.)
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Results indicate that the freeway will not meet standards with the project, even with the
future construction of HOV lanes, ramp metering, and auxiliary lanes associated with
the Wilfred interchange project.  As mitigation the project should do the following which
will result in the mitigated levels of service shown in Table D7:

 Adjust the ramp metering to account for the additional project traffic at the Wilfred
Avenue interchange in the near-term (2008).  Most metering adjustments can be
minor and are not expected to have queuing effects on the local street network.
However, the southbound on-ramp will require heavy metering to obtain an
acceptable level of service for the freeway ramp merge area which may create a
long queue backed up on the ramp.

 The project should contribute a proportionate share of the costs of the
construction of auxiliary lanes between Rohnert Park Expressway and
Gravenstein Highway (SR-116) in the long-term (2020).

 The project should contribute a proportionate share of the costs of the
construction of the Wilfred Avenue interchange project, including HOV lanes,
ramp metering, and auxiliary lanes in the near-term (2008).

 The project should contribute a proportionate share of the costs of the
construction of an additional traffic lane in the southbound direction from Santa
Rosa Avenue to Wilfred Avenue and from Gravenstein Highway (SR-116) to
West Sierra Avenue as well as an additional traffic lane in the northbound
direction from Wilfred Avenue to Santa Rosa Avenue in the long-term (2020).

Aside from roadway improvements to mitigate protect impacts, the casino and hotel
should coordinate with the Green Music Center during outdoor events that will generate
high traffic levels.  During that period, traffic control services at the Rohnert Park
interchange may be necessary.  Therefore, the casino/hotel project should provide
funding for special event traffic monitoring at the Rohnert Park Expressway interchange
to identify conflicts during outdoor events generate high traffic levels.  If conflicts occur,
the project should provide traffic management coordination between the casino/hotel
project and Green Music Center in consultation with CHP and Caltrans to assist in traffic
control.
Because no fixed route service will be available at the project site, the casino/hotel
should provide a shuttle that serves the two Rohnert Park transfer stations.  The shuttle
should run throughout the day or could be called out on demand.
The casino should also sponsor charter buses from farther away destinations such as
Marin County and the south Bay.  The buses could serve specific groups such as senior
citizens or social clubs, while reducing the number of single occupancy vehicles to the
site.   Preferential carpool or vanpool spaces should also be provided at the project site
to encourage ridesharing by patrons and employees. The casino should provide
employee incentives such as subsidized transit passes, flexible work schedules, the
validation of transit tickets to provide free return trips, or subsidized shuttle services.
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Table D 7 – Alternative D Mitigated Freeway Level of Service Summary

Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 23.1 C 23.1 C 25.6 D 33.4 D 33.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 31.8 D 31.8 D 34.1 E 39.4 E 39.4
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 D 33.4 D 33.4 E 36.1 F 40.9 E 39.1
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 27.0 D 27.0 D 32.3 E 40.4 E 39.1
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 32.5 D 32.5 E 37.1 F 41.6 E 39.1
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 D 31.4 D 31.4 C 23.2 F 39.9 D 34.7
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 C 26.8 C 26.8 D 29.0 D 34.7 D 34.7
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 C 26.8 C 26.8 D 29.0 D 34.7 D 34.7
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 C 26.8 C 26.8 D 29.0 D 34.7 D 34.7
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 32.8 D 32.8 E 40.4 F 43.1 D 29.7
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 32.8 D 32.8 E 40.4 F 43.1 D 29.7
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 32.8 D 32.8 E 40.4 F 43.1 D 29.7
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.2 C 23.2 D 29.7 D 31.7 D 31.7

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 C 25.5 C 25.5 D 28.5 D 30.3 D 30.3
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 D 31.0 D 31.0 F - F - C 24.4
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.2 E 40.2 F 44.8 F 46.2 D 32.2
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 F 43.3 D 33.8 E 39.9 F 47.1 E 43.0
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 F 43.3 D 33.8 E 39.9 F 47.1 E 43.0
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 F 43.3 D 33.8 E 39.9 F 47.1 E 43.0
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 33.4 D 33.4 E 38.5 F 41.6 E 38.1
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 32.8 D 32.8 F 37.5 F 40.8 E 38.1
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 C 25.5 C 25.5 E 36.6 F - E 38.1
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 32.5 D 32.5 F 40.3 F 44.4 E 38.1
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 35.7 E 35.7 F 42.3 F 46.6 D 28.2
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 C 25.5 C 25.5 D 32.0 E 41.4 E 41.4

2020 + Alt D
Mitigated

Northbound

2008 + Alt D
Mitigated

Southbound

Existing 2008 2020 + Alt D
US-101 Section/Ramp

20202008 + Alt D
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It is recommended that the casino contribute to the operation of SMART if it is
implemented.  Implementation of the SMART transit option will reduce the commuter
congestion on US-101.
Mitigations to reduce the impact of the construction include the implementation of a
construction traffic management plan for the duration of construction of the project and
training for construction delivery vehicle drivers.
It is recommended that the project attempt to minimize the amount of construction fill
transported on the surrounding street network by eliminating or shortening the off-site
travel route.  Potential options for eliminating off-site transport include moving fill
material via conveyors across barriers such as creeks and ditches or installing
temporary bridges for haul vehicles across the barriers.
If there is a special exception and off-site fill is necessary, construction material
importation should be scheduled outside of the areawide commute peak hours.  Debris
along the truck route caused by trucks should be monitored daily and the roadways
should be cleaned as necessary.  Roadways subject to fill truck traffic should be
assessed by an independent third party consultant prior to the start of construction and
following the completion of construction.  If the third party determines that roadway
deterioration has occurred as a result of casino construction, it is recommended that the
developer pay to have surrounding roadways resurfaced to restore the pavement to the
pre-construction condition, unless the resurfacing is already expected to occur within a
year or sooner in conjunction with other planned or proposed roadway improvements.
To help ensure adequate public safety during construction, particularly near the project
site, the tribe should provide flagging when necessary in consultation with CHP,
Caltrans, and the County’s Sheriff’s Department to assist with traffic control.
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ALTERNATIVE E – NORTHWEST STONY POINT BUSINESS
PARK OPTION

The Alternative E business park option is proposed to be located as shown in Figure
E1, which is bordered by Wilfred Avenue in the north, Rohnert Park Expressway in the
south, Stony Point Road in the west, and Langner Avenue in the east.
Figure E2 shows the proposed layout of six buildings and other related facilities located
in the northwest corner of the site.  The site layout includes approximately 400,000
square feet for light industrial uses and 100,000 square feet for commercial uses.  The
site plan also shows supporting uses such as parking lots and wastewater treatment
facilities.
Within each alternative there is a reference made to the “project site” which changes for
each alternative. There is not a specific project site that is being evaluated for all of the
alternatives.

Site Access
The main project access is from the south side of Wilfred Avenue, where an existing
driveway aligns with Primrose Avenue.  This approach is assumed to operate as a full
movement driveway with no turn limitations.
A second project access from Stony Point Road is located on this plan approximately
880 feet south of the Stony Point Road/Wilfred Avenue intersection.  The location is at
an existing driveway access; however, due to conflicts with the northbound turn bay at
the Stony Point Road/Wilfred Avenue intersection, the access is assumed to be limited
to right in/out operation.
Neither access is currently signalized.

Trip Generation – Alternative E
Trip generation was based on rates contained in the Institute of Transportation
Engineer’s publication Trip Generation, 7th Edition.  This manual is a standard
reference used by jurisdictions throughout the country and is based on actual trip
generation studies at numerous locations in areas of various populations.
Project trip generation for Alternative E is shown in Table E1.  Additional trip generation
calculations are contained in the Appendix.  Because the project includes light
industrial land uses, it is expected to include truck trips.  However, no information in ITE
Trip Generation was available regarding typical truck percentages for Land Use Code
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110.  Therefore, it was assumed that the trucks associated with the light industrial
component of the project would be 10 percent of the total project traffic during the peak
hour at the site.  It should be noted that depending on the intersection location, the
overall truck percentage is lower as project truck trips mix with other background traffic.
Thus, the percentage of truck traffic diminishes away from the project site.
Sometimes developments attract trips that are already on the road that stop as they
pass by the site.  These are not new vehicle trips but are considered to be pass-by trips.
Thus, a portion of the commercial trips will be attracted from Stony Point Road and
Wilfred Avenue as they pass from their origin to their ultimate destination.
A pass-by reduction was applied to the project trip generation to determine the net new
trips expected to be produced by the industrial and commercial center.  Pass-by factors
were derived from the Institute of Transportation Engineers Trip Generation Handbook.
It should be noted that pass-by trips do not typically occur with industrial uses;
therefore, pass-by rates were only applied to the commercial uses.
As seen in the table the project is expected to generate 471 new trips in the AM and
621 new trips in the PM peak hour.  Although project trip generation was prepared for
daily, AM, and PM periods, only the weekday PM traffic conditions were evaluated in
this report because it represents the time period where the project will contribute to the
greatest amount of congestion and potential mitigation.  In addition, only PM peak hour
future year traffic forecast data was available from the City of Rohnert Park to complete
a cumulative traffic analysis of the proposed industrial and commercial development.

Table E 1 – Alternative E Project Trip Generation

LAND USE
Trips

Daily AM Peak Hour PM Peak Hour
Total Entering Exiting Total Entering Exiting Total

Light
Industrial

400,000 s.f.
2,788 324 44 368 47 345 392

Commercial
100,000 s.f. 4,294 63 40 103 180 195 375

Subtotal 7,082 387 84 471 227 540 767
Commercial

Pass-by
Reduction

N/A N/A N/A N/A -70 -76 -146

Net New
Vehicle Trips 7,082 387 84 471 157 464 621

Project Trip Distribution and Assignment
Based on the factors discussed in the General Project Information section above it was
determined that approximately 30% of the project traffic would be distributed to
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destinations north of the site, with 20% directed to the Rohnert Park area, and the
remaining 50% distributed south of the site.  The project traffic distribution is shown in
Figure E3 and Figure E4.  Figure E5 illustrates project traffic assigned to the study
intersections based on the assumed trip distribution.   As seen in Figure E5, most of the
project traffic is expected to come from the freeway therefore it was assumed that the
majority of traffic would use Primrose Avenue because of its closer proximity to the
freeway.  As noted in the distribution, some traffic leaving the project site is expected to
avoid congestion at Wilfred Avenue and Stony Point Road by using Millbrae Avenue.

Near-Term Plus Project Traffic Volumes
Near-term 2008 traffic volumes were combined with vehicle trips expected to be
generated by the industrial and commercial project. Figure E6 illustrates the combined
near-term turning movement volumes at the study intersections.

Long -Term Plus Project Traffic Volumes
Long-term 2020 traffic volumes were combined with vehicle trips expected to be
generated by the industrial and commercial project. Figure E7 illustrates the combined
long-term turning movement volumes at the study intersections.

Alternative E LOS Conditions and Impacts at Intersections
Traffic operations were evaluated under the following development conditions:

 Near-term conditions with Alternative E (year 2008)
 Long-term Cumulative conditions with Alternative E (year 2020)

Results of the analysis are presented in Table E2.  (Results shown as bold in the table
do not meet operational standards.)  The signal control is listed as TS for a signalized
intersection and TWSC for a two-way stop-controlled intersection. Two-way stop-
controlled (TWSC) intersections maybe operate acceptably overall but only the worst
approach is reported in the table.  The overall level of service is reported for signalized
intersections.  Additional detail is provided in the Appendix. As shown in the results, the
following intersections and approaches will fail to meet acceptable level of service
thresholds based on established significance criteria and with the addition of project-
related traffic.
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LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL F 841.3 F OVRFL

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 D 27.0 B 12.5 E 40.5

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 C 16.3 B 12.5 C 18.3

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 C 16.2 B 12.5 C 18.2

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F 541.2 F OVRFL F OVRFL

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL F OVRFL F OVRFL

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 136.1 F 169.9 F 171.1

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 25.8 - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 21.6 C 26.8 C 26.2

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 E 77.0 E 74.2 F 84.4

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 18.5 B 19.0 B 19.3

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 D 52.4 D 50.8 D 48.9

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 C 17.2 A 0.0 C 16.0

14 Business Park Dr/
Labath Ave D TWSC - - - - - - - - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 C 16.7 C 16.7

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 C 27.2 B 18.5 C 25.5

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 27.0 C 28.2 C 30.4

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 25.7 C 29.1 C 28.5

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.7 B 16.0 B 15.9

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 11.5 B 12.3 B 13.0

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 C 30.8 E 63.4 E 68.8

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 37.4 D 45.5 D 45.6

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 26.7 D 42.4 D 45.8

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 18.8 B 18.1 B 18.0

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 10.9 B 11.5 B 11.6

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 E 46.0 F 90.2 F 109.6

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.5 B 12.4 B 12.4

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.5 B 12.5 B 12.5

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 A 9.9 B 11.3 B 11.3

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 14.7 B 14.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.7 B 11.7

Base (w/o Proj.) With ProjectIntersection Criteria
2005

Existing Base (w/o Proj.) With Project
2008Signal

Control
2020

Table E 2 – Alternative E Levels of Service
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2008 Results
 Stony Point Road/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Millbrae Avenue/Stony Point Road

2020 Results
 Stony Point Road/Wilfred Avenue
 Primrose Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Rohnert Park Expressway/Commerce Boulevard
 Millbrae Avenue/Stony Point Road

Alternative E Traffic Signal Warrant Analysis
Alternative E, near-term and long-term, traffic volumes at unsignalized study
intersections were compared against peak hour warrant in the 2003 Manual on Uniform
Traffic Control Devices (MUTCD) and the California Supplement.
Results of the analysis showed that the following intersections will satisfy traffic signal
Warrant #3 by the year 2008 and 2020.

 Stony Point Road/Wilfred Avenue (2008 and 2020)
 Primrose Avenue/Wilfred Avenue (2008 and 2020)
 Labath Avenue/Wilfred Avenue (2008 and 2020)
 Dowdell Avenue/Wilfred Avenue (2008 and 2020)
 Millbrae Avenue/Stony Point Road (2008 and 2020)

Other warrants such as for minimum vehicle volumes, interruption of continuous traffic,
and traffic progression were not evaluated because they generally require higher traffic
volumes to be satisfied.  Accident history and school areas were also not evaluated
based on the results of field observations, which noted that neither of these warrant
thresholds was likely to be met.  A copy of the analysis summary for Warrant #3 is
included in the Appendix.

Alternative E LOS Conditions and Impacts on Freeway and Ramps
Project trips generated by the proposed Alternative E industrial and commercial
development were added to the year 2008 and 2020 forecast freeway volumes.
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Traffic analyses were completed to evaluate the operation of the study freeway
segments and ramps in the year 2008 and 2020, with the addition on the industrial and
commercial uses.  Freeway segment analyses were limited to the mix-use travel lanes
which are expected to have significantly more congestion than the future HOV lanes.

Results of the analyses are presented in Table E3.  (Results shown as bold in the table
do not meet operational standards.)  As shown in the table, project traffic will add to the
background congestion of the freeway.  Significant congestion is expected with the
project: however the congestion is reduced as a result of the different land use.

Potential Conflicts with Special Event Traffic
Potential conflicts with special event traffic from nearby performing arts venues will not
occur under this Alternative due to the arrival and departure patterns associated with
this type of land use.  Periods of heavy traffic for the business park will not coincide with
those of the performance venues.
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Table E 3 – Alternative E Freeway Levels of Service

Criteria
LOS LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 19.6 C 25.6 D 26.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 C 28.0 D 34.1 D 34.8
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 D 30.0 E 36.1 E 36.7
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 C 23.9 D 32.3 D 37.6
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 29.3 E 37.1 E 37.6
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 D 34.0 C 23.2 E 36.2
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 C 22.5 D 29.0 D 29.5
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 C 22.5 D 29.0 D 29.5
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 C 22.5 D 29.0 D 29.5
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 31.9 E 40.4 E 42.1
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 31.9 E 40.4 E 42.1
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 31.9 E 40.4 E 42.1
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 22.8 D 29.7 F 47.7

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 C 24.4 D 28.5 D 28.8
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 D 33.1 F - F -
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 39.1 F 44.8 F 45.1
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 E 38.5 E 39.9 F 43.3
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 E 38.5 E 39.9 F 43.3
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 E 38.5 E 39.9 F 43.3
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 32.0 E 38.5 F 39.9
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 31.4 F 37.5 F 39.0
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 C 23.6 E 36.6 E 40.4
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 30.6 F 40.3 F 42.0
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 D 33.7 F 42.3 F 44.2
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 C 23.4 D 32.0 E 35.6

Southbound

Existing 2008 2020 + Alt E
US-101 Section/Ramp

20202008 + Alt E

Northbound
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Potential Effects on Intersection Safety
Traffic volumes generated by the project were reviewed in consideration of existing
intersection collision history and the potential for increased accidents.  According to
collision data, accidents involving bicyclist and pedestrians are very low.  Many
intersections did not report any collisions of this type during the survey period.  This
suggests that bicycle and pedestrian volumes are relatively low and study intersections
have minimal safety hazards for individuals biking or walking.  Although the project will
introduce increased traffic volumes at some intersections, bicyclists and pedestrians are
expected to be able to travel through study intersections with similar levels of safety.
Historically casinos do not attract a significant amount of bicycle and pedestrian traffic.  .
Therefore, the expected amount of pedestrian and bicycle traffic is nominal and a
significant increase in bicycle and pedestrian accidents is unlikely.
The potential for increased collisions between motorized vehicles was also considered.
Collision frequency and severity are a function of many complex factors that vary
depending on the location and type of intersection or roadway segment.  Factors
include traffic control such as signals or stop signs, lane and shoulder widths, grades,
driveway densities, roadside hazards or obstacles, presence of left and right turn lanes,
sight distance, congestion, and others.
Because of the number and interrelationships of the variables, accurate crash prediction
is difficult.  However, the proposed casino and hotel project will increase roadway
congestion, a factor which could result in an increase in traffic collisions if left
unmitigated.  Other factors are expected to remain unaffected.
 As noted previously, the purpose of this study is to address the traffic and
transportation effects of the proposed casino and hotel development.  This includes
mitigation improvements to restore traffic operations to levels within acceptable
standards or to levels as good as or better than without the casino/hotel project. Any
potential increases in accidents due to project-related traffic would be offset by the
implementation of roadway improvements included as mitigation.   Therefore, if
mitigations are implemented as proposed in this report, no significant increase in
daytime or nighttime collisions is expected.

Potential Effects on Transit
The effect of the industrial/commercial uses on the proposed Sonoma-Marin Area Rail
Transit (SMART) was also evaluated.  It was determined that because the SMART
system will operate during the AM and PM commute hours, some project employees
may use the service, if a shuttle is provided between the SMART station and the
project.  The exact number is unknown but is not anticipated to be greater than for
conventional transit. Therefore, the impact of this alternative on the SMART system is
determined to be less than significant.
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Queuing Summary
As congestion increases it is common for traffic at signals and stop signs to form lines of
stopped (or queued) vehicles.  Queue lengths were determined for each lane and
measure the distance that vehicles will backup in each direction approaching an
intersection.  The 95th percentile queue is calculated by using 95th percentile traffic to
account for fluctuations in traffic and represents a condition where 95 percent of the
time during the peak period, traffic volumes and related queuing will be at, or less, than
determined by the analysis.  Average queuing is generally less.  Ninety-fifth percentile
queuing was checked under the various future year development conditions and in
consideration of the planned intersection and signal timing improvements.  A typical
vehicle length of 25 feet is used in the queuing analysis.  A summary of the queuing
results can be seen in Table E4.  The results indicate dedicated turn lanes where
queuing may exceed their storage limits.  It should be noted that some variations in
intersection queuing between scenarios is a result of planned intersection and signal
timing improvements.
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2008 2020 2008 2020
EBL EBL
EBR EBR
WBL WBL
WBR 35 OVRFL OVRFL WBR 175 57 52
NBL 150 25 25 NBL
NBR NBR 450 38 38
SBL 150 25 25 SBL 700 272 264
SBR SBR
EBL EBL 160 61 111
EBR EBR 200 25 29
WBL 150 25 WBL 250 104 40
WBR WBR 170 25 25
NBL NBL 130 36 38
NBR NBR 130 36 37
SBL SBL 100 193 202
SBR SBR
EBL 150 25 EBL 200 133 111
EBR EBR 200 25 25
WBL 150 25 WBL 350 167 160
WBR WBR 155 47 42
NBL NBL 250 157 210
NBR NBR 250 65 107
SBL SBL 175 188 172
SBR SBR 175 58 57
EBL 150 25 EBL
EBR EBR
WBL 150 182 WBL 225 71 71
WBR WBR
NBL NBL
NBR NBR
SBL SBL 400 318 238
SBR SBR 400 209 255
EBL 150 195 EBL 190 25 25
EBR 150 268 EBR
WBL WBL
WBR WBR
NBL 150 402 1271 NBL 225 210 223
NBR 100 95 110 NBR
SBL 275 351 350 SBL
SBR SBR
EBL 75 25 EBL 250 87 66
EBR 75 50 EBR
WBL 100 25 WBL 200 187 222
WBR WBR
NBL 150 131 NBL 250 210 214
NBR 150 25 NBR 175 56 58
SBL 200 40 SBL 150 98 158
SBR SBR 150 51 47
EBL EBL 350 162 183
EBR EBR
WBL 300 40 31 WBL 500 155 170
WBR WBR 150 37 39
NBL NBL 550 296 298
NBR NBR 675 30 31
SBL 250 229 251 SBL 500 161 176
SBR SBR 625 49 54
EBL EBL 225 161 194
EBR EBR
WBL 150 786 1003 WBL 150 69 58
WBR WBR 80 25 111
NBL 150 342 411 NBL 50 65 65
NBR NBR
SBL 200 94 30 SBL 225 388 556
SBR SBR
EBL 80 95 50 EBL
EBR EBR 50 101 121
WBL WBL 100 108 78
WBR WBR
NBL NBL
NBR NBR
SBL 200 76 83 SBL 425 222 222
SBR SBR
EBL 250 168 204 EBL
EBR 250 25 25 EBR
WBL WBL
WBR WBR
NBL 200 578 524 NBL 395 129 131
NBR NBR 275 178 205
SBL 100 25 25 SBL
SBR 175 107 142 SBR
EBL 225 97 40 EBL
EBR EBR
WBL WBL
WBR WBR 120 38 126
NBL 150 25 25 NBL 505 25 25
NBR NBR 120 25 25
SBL SBL 490 25 25
SBR SBR

15
Business

Park Drive
and

Redwood
Drive

25
Gravenstein
Hwy and NB

US 101
Ramps

Intersection Turning
Movement

Turning
MovementIntersection

11
Roberts

Lake Drive
and Golf
Course
Drive

1
Stony Point
Road and
Wilfred
Avenue

7
Redwood
Drive and
Wilfred
Avenue

9
Wilfred

Avenue and
SB US 101

Ramps

23
Redwood
Road and

Gravenstein
Hwy

19
SB US 101
Ramps and

Rohnert
Park Expy

20
NB US 101
Ramps and

Rohnert
Park Expy

10
Golf Course
Drive and

Commerce
Blvd

21
Commerce
Blvd and
Rohnert

Park Expy

22
Stony Point
Road and

Gravenstein
Hwy

16
Stony Point
Road and
Rohnert

Park Expy

24
Gravenstein
Hwy and SB

US 101
Ramps

26
Stony Point
Road and
Millbrae
Avenue

12
Commerce
Blvd and

NB US 101
Ramps

4
Langner

Avenue and
Wilfred
Avenue

5
Labath

Avenue and
Wilfred
Avenue

6
Dowdell

Avenue and
Wilfred
Avenue

17
Labath

Avenue and
Rohnert

Park Expy

18
Redwood
Drive and
Rohnert

Park Expy

8
Redwood
Drive and

Commerce
Boulevard

Bay
Length

Queue
Length Bay

Length
Queue
Length

Table E 4 – Alternative E Queuing Summary
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Alternative E Mitigations
Intersections with levels of service below established thresholds were investigated to
determine the role of the Alternative E traffic in the projected operating conditions at
those intersections.  The evaluation disclosed that the following improvements as
shown in Table E5 are needed in the near-term (2008) and long-term (2020).
The basis of the Alternative E mitigations is the assumption that intersection #13, the
Project Driveway at Stony Point Road, should be relocated further south along Stony
Point Road and be signalized so that it can function as a full movement access.  This
change permits more project traffic to conveniently arrive and exit from the site and use
the Rohnert Park Expressway interchange, thus relieving some the traffic pressure
through the Wilfred Avenue interchange.
In the event that intersection #13 cannot be relocated and signalized as discussed
above, additional mitigation improvements will be needed, particularly at intersections
surrounding the Wilfred Avenue interchange.  The project will create a significant
unavoidable impact at the intersection of Golf Course Drive/Commerce Boulevard
regardless of whether intersection #13 is relocated.
Table E6 summarizes the expected levels of service with the proposed mitigation.
Roadway improvements will be consistent with design standards for local jurisdictions in
providing facilities and amenities for bicycles and pedestrians.  This includes
improvements such as sidewalks, countdown signals, and striped crosswalks if required
by local design standards.
As mentioned previously, the signal control is listed as TS for a signalized intersection
and TWSC for a two-way stop-controlled intersection. Two-way stop-controlled (TWSC)
intersections maybe operate acceptably overall but only the worst approach is reported
in the table.  The overall level of service is reported for signalized intersections.
Figures E8 and E9 illustrate the mitigated lane geometry and traffic control.
A single asterisk in the table denotes an intersection that operates at an acceptable
level of service and does not require mitigation, but a mitigated level of service and
delay are provided for reference as a result of the mitigation to signalize the Project
Driveway/ Stony Point Road which changes traffic patterns at some intersections.  A
double asterisk indicates an intersection where the delay increases as a result of the
mitigation to signalize the Project Driveway/Stony Point Road intersection.
Traffic signal interconnect and coordinated timing plans are included in the proposed
traffic signals for Wilfred Avenue.  The combination of casino traffic and other nearby
future development will require Wilfred Avenue to ultimately be widened to five lanes
(including Class II bike lanes) from Redwood Drive to the Urban Growth Boundary.
From Langner Avenue west to Stony Point Road, Wilfred Avenue should be three lanes
with improved pavement and shoulders and it is recommended that the upgrade of
Wilfred Avenue to include improved pavement and shoulders should be designed to the
County standard and should include Class II bike lanes out to Stony Point Road to
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connect into the Class II bike lanes on Stony Point Road.  Casino traffic alone can be
accommodated on a three lane roadway section from Redwood Drive to Stony Point
Road, therefore, they will contribute a proportionate share for the ultimate cost of the
widening of Wilfred Avenue.
Modification to any interchanges requires review and approval from Caltrans’
Department Headquarters Division of Design.
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Period # Intersection Mitigation
Requires

ROW? Reason

1 Stony Point Rd/
Wilfred Ave   Signalize No Capacity

2 Primrose Ave/
Wilfred Ave No mitigation necessary - -

3 Whistler Ave/
Wilfred Ave No mitigation necessary - -

4 Langer Ave/
Wilfred Ave No mitigation necessary - -

5 Labath Ave/
Wilfred Ave   Signalize No Capacity

6 Dowdell Ave/
Wilfred Ave   Signalize No Capacity

  Add EB right and change EB all-shared to left-through Yes Capacity
  Change WB left-through to through No Capacity
  Change phasing east-west to protected & permitted  from split No Capacity

8 Redwood Dr/
Commerce Blvd No mitigation necessary - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

10 Golf Course Dr/
Commerce Blvd   Add an EB right overlap phase No Capacity

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

12 Commerce Blvd/
US-101 NB Ramps No mitigation necessary - -

  Signalize No Capacity
  Add NB right and change NB through-right to through Tribe land Capacity
  Add WB left out of project driveway Tribe land Capacity

14 Business Park Dr/
Labath Ave Alternative A intersection - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd No mitigation necessary - -

17 Rohnert Park Expwy/
Labath Ave No mitigation necessary - -

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

20 Rohnert Park Expwy/
US-101 NB Ramps   Add a second NB left turn lane Yes Capacity

21 Rohnert Park Expwy/
Commerce Blvd No mitigation necessary - -

22 Gravenstein Hwy/
Stony Point Rd No mitigation necessary - -

23 Gravenstein Hwy/
Redwood Dr No mitigation necessary - -

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

20
08

7 Redwood Dr/
 Wilfred Ave

13 Project Driveway/
Stony Point Rd

Table E 5 – Alternative E Summary of Mitigations
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Period # Intersection Mitigation
Requires

ROW? Reason

1 Stony Point Rd/
Wilfred Ave   Signalize * No Capacity

2 Primrose Ave/
Wilfred Ave   Signalize No Capacity

3 Whistler Ave/
Wilfred Ave No mitigation necessary - -

4 Langer Ave/
Wilfred Ave No mitigation necessary - -

5 Labath Ave/
Wilfred Ave   Signalize * No Capacity

  Signalize * No Capacity
  Add SB left and change SB all shared to through-right Yes Capacity
  Add a second WB left Yes Capacity
  Add a NB left and NB right and change NB all shared to through-right Yes Capacity
  Change WB left-through to through * No Capacity
  Change NB through to through-left and change north-south phasing to split

from protected No Capacity
  Change phasing east-west to protected from split * No Capacity
  Optimize signal timing No Capacity

8 Redwood Dr/
Commerce Blvd Modified Intersection (not analyzed) - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

  Add an EB right overlap phase * No Capacity

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

12 Commerce Blvd/
US-101 NB Ramps No mitigation necessary - -

  Signalize * No Capacity
  Add NB right and change NB through-right to through * Tribe land Capacity
  Add WB left out of project driveway * Tribe land Capacity

14 Business Park Dr/
Labath Ave Alternative A intersection - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd No mitigation necessary - -

17 Rohnert Park Expwy/
Labath Ave No mitigation necessary - -

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

20 Rohnert Park Expwy/
US-101 NB Ramps   Add a second NB left turn lane * Yes Capacity

  Optimize signal timing No Capacity
  Add a third EB through lane that merges back into 2 lanes east of the

intersection Yes Capacity

22 Gravenstein Hwy/
Stony Point Rd No mitigation necessary - -

23 Gravenstein Hwy/
Redwood Dr No mitigation necessary - -

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize * No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

21 Rohnert Park Expwy/
Commerce Blvd

Golf Course Dr/
Commerce Blvd10

20
20

7

* Improvement assumed to occur with 2008 mitigation

Redwood Dr/
Wilfred Ave

 Unavoidable Significant Impact

13 Project Driveway/
Stony Point Rd

6 Dowdell Ave/
Wilfred Ave
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Table E 6 – Alternative E Mitigated Intersection Levels of Service

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL B 17.5 F 841.3 F OVRFL C 20.2
2 Primrose Ave/

Wilfred Ave D TWSC A 9.4 B 11.4 D 27.0 C 19.4 * B 12.5 E 40.5 A 8.5
3 Whistler Ave/

Wilfred Ave D TWSC A 9.4 B 11.4 C 16.3 C 16.3 B 12.5 C 18.3 C 18.3

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 C 16.2 C 16.2 B 12.5 C 18.2 C 19.3

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F 541.2 C 34.0 F OVRFL F OVRFL C 31.9

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F OVRFL C 21.0 F OVRFL F OVRFL D 35.8

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 136.1 D 51.1 F 169.9 F 171.1 D 45.5

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 25.8 C 26.5 - - - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 21.6 C 21.7 * C 26.8 C 26.2 C 22.0

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 E 77.0 D 43.7 E 74.2 F 84.4 E 55.3

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 18.5 B 18.4 ** B 19.0 B 19.3 B 19.4

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 D 52.4 D 47.4 D 50.8 D 48.9 D 43.1

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 C 17.2 A 6.9 A 0.0 C 16.0 A 6.7

14 Business Park Dr/
Labath Ave D TWSC - - - - - - - - - - - - - -

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 D 27.5 C 16.7 C 16.7 C 16.7

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 C 27.2 C 27.2 B 18.5 C 25.5 C 25.5

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 27.0 C 27.0 C 28.2 C 30.4 C 30.4

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 25.7 C 25.7 C 29.1 C 28.5 C 29.0

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.7 B 17.8 B 16.0 B 15.9 B 17.2

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 11.5 A 8.7 B 12.3 B 13.0 B 10.5

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 C 30.8 C 33.5 E 63.4 E 68.8 C 31.3

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 37.4 D 37.4 D 45.5 D 45.6 D 45.6

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 26.7 C 26.7 D 42.4 D 45.8 D 45.8

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 18.8 B 18.8 B 18.1 B 18.0 B 18.0

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 10.9 B 10.9 B 11.5 B 11.6 B 11.6

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 E 46.0 B 10.0 F 90.2 F 109.6 B 10.5

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.5 B 11.5 B 12.4 B 12.4 B 11.8

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.5 B 11.5 B 12.5 B 12.5 B 12.5

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 A 9.9 A 9.9 B 11.3 B 11.3 B 11.3

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 11.7 B 14.7 B 14.7 B 14.7

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.4 B 11.7 B 11.7 B 11.7

With Project MitigatedBase (w/o Proj.) With ProjectSignal
ControlIntersection Criteria

2005
Existing Mitigated

2008 2020
Base (w/o Proj.)
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Results indicate that the freeway will not meet standards with the project, even with the
future construction of HOV lanes, ramp metering, and auxiliary lanes associated with
the Wilfred interchange project.  As mitigation the project should do the following which
will result in the mitigated levels of service shown in Table E7:

 Adjust the ramp metering to account for the additional project traffic at the Wilfred
Avenue interchange in the long-term (2020).  Most metering adjustments can be
minor and are not expected to have queuing effects on the local street network.
However, the southbound on-ramp will require heavy metering to obtain an
acceptable level of service for the freeway ramp merge area which may create a
long queue backed up on the ramp.

 The project should contribute a proportionate share of the costs of the
construction of auxiliary lanes between Rohnert Park Expressway and
Gravenstein Highway (SR-116) in the long-term (2020).

 The project should contribute a proportionate share of the costs of the
construction of the Wilfred Avenue interchange project, including HOV lanes,
ramp metering, and auxiliary lanes in the near-term (2008).

 The project should contribute a proportionate share of the costs of the
construction of an additional traffic lane in the southbound direction from Santa
Rosa Avenue to Wilfred Avenue and from Gravenstein Highway (SR-116) to
West Sierra Avenue in the long-term (2020).

Aside from roadway improvements to mitigate protect impacts, the industrial/commercial
project should provide a shuttle that serves the two Rohnert Park transfer stations and
the SMART rail station.  The shuttle should run throughout the day.
Preferential carpool or vanpool spaces should also be provided at the project site to
encourage ridesharing by employees. The casino should provide employee incentives
such as subsidized transit passes, flexible work schedules, the validation of transit
tickets to provide free return trips, or subsidized shuttle services.
It is recommended that the casino help contribute to the operation of SMART if it is
implemented.  Implementation of the SMART transit option will reduce the commuter
congestion on US-101.
Mitigations to reduce the impact of the construction include the implementation of a
construction traffic management plan for the duration of construction of the project and
training for construction delivery vehicle drivers.
It is recommended that the project attempt to minimize the amount of construction fill
transported on the surrounding street network by eliminating or shortening the off-site
travel route.  Potential options for eliminating off-site transport include moving fill
material via conveyors across barriers such as creeks and ditches or installing
temporary bridges for haul vehicles across the barriers.
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If there is a special exception and off-site fill is necessary, construction material
importation should be scheduled outside of the areawide commute peak hours.  Debris
along the truck route caused by trucks should be monitored daily and the roadways
should be cleaned as necessary.  Roadways subject to fill truck traffic should be
assessed by an independent third party consultant prior to the start of construction and
following the completion of construction.  If the third party determines that roadway
deterioration has occurred as a result of casino construction, it is recommended that the
developer pay to have surrounding roadways resurfaced to restore the pavement to the
pre-construction condition, unless the resurfacing is already expected to occur within a
year or sooner in conjunction with other planned or proposed roadway improvements.
To help ensure adequate public safety during construction, particularly near the project
site, the tribe should provide flagging when necessary in consultation with CHP,
Caltrans, and the County’s Sheriff’s Department to assist with traffic control.
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Table E 7 – Mitigated Freeway Level of Service Summary

Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 19.6 C 25.6 D 26.4 D 26.4
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 C 28.0 D 34.1 D 34.8 D 34.8
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 D 30.0 E 36.1 E 36.7 D 33.3
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 C 23.9 D 32.3 D 37.6 D 33.3
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 29.3 E 37.1 E 37.6 D 33.3
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 D 34.0 C 23.2 E 36.2 E 36.2
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 C 22.5 D 29.0 D 29.5 D 29.5
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 C 22.5 D 29.0 D 29.5 D 29.5
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 C 22.5 D 29.0 D 29.5 D 29.5
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 31.9 E 40.4 E 42.1 E 42.1
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 31.9 E 40.4 E 42.1 E 42.1
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 31.9 E 40.4 E 42.1 E 42.1
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 22.8 D 29.7 D 31.0 D 31.0

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 C 24.4 D 28.5 D 28.8 D 28.8
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 D 33.1 F - F - C 23.6
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 39.1 F 44.8 F 45.1 D 64.0
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 E 38.5 E 39.9 F 43.3 E 42.7
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 E 38.5 E 39.9 F 43.3 E 42.7
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 E 38.5 E 39.9 F 43.3 E 42.7
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 32.0 E 38.5 F 39.9 E 36.2
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 31.4 F 37.5 F 39.0 E 36.2
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 C 23.6 E 36.6 E 40.4 E 36.2
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 30.6 F 40.3 F 42.0 E 36.2
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 D 33.7 F 42.3 F 44.2 C 26.9
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 C 23.4 D 32.0 E 35.6 E 35.6

2020 + Alt E
Mitigated

Northbound

Southbound

Existing 2008 2020 + Alt E
US-101 Section/Ramp

20202008 + Alt E
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ALTERNATIVE H – WILFRED AVENUE SITE REDUCED
INTENSITY OPTION

The Alternative H casino and hotel is proposed to be located as shown in Figure H1,
which is bordered by Wilfred Avenue in the north, Business Park Drive in the south,
Langner Avenue in the west, and Dowdell Avenue in the east.
Figure H2 shows the proposed layout of the casino and hotel facility.  The site layout
includes a main building of approximately 315,100 square feet for a casino, restaurants,
food court, event center, banquet facilities, lobby, pool, and other ancillary functions.  In
addition the project is planned to include 100 hotel rooms, primarily for casino guests.
A breakdown of square footage as it relates to traffic impacts is shown below:

 Casino and Entertainment areas – 293,250 s.f.
 Lobby/Bar/Back of House/Sundries –    14,750 s.f.
 Pool –     7,100 s.f.

315,100 s.f.
 Hotel Rooms –   77,000 s.f.

The site plan also shows supporting uses such as parking lots, parking structure, and
wastewater treatment facilities.  This layout is virtually the same as Alternative A except
that the project has been reduced in size and intensity.
Within each alternative there is a reference made to the “project site” which changes for
each alternative. There is not a specific project site that is being evaluated for all of the
alternatives.

Site Access
There are three access points to the project.  The main access points to the project are
located on Langner Avenue and Labath Avenue via Wilfred Avenue.  These approaches
are assumed to operate as full movement driveways with no turn limitations.   With the
addition of the project, Labath Avenue will be extended to the south to intersect
Business Park Drive. A third project access will be on Labath Avenue just north of
Business Park Drive in the new extension and is assumed to be a full movement
driveway with no turn limitations as well.
Currently, none of the accesses are signalized.
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Trip Generation – Alternative H
Trip generation for Alternative H is identical to Alternative D.  See Trip Generation –
Alternatives D and H section under Alternative D for specific information.

Project Trip Distribution and Assignment
Based on the factors discussed in the General Project Information section above it was
determined that approximately 30% of the project traffic would be distributed to
destinations north of the site, with the remaining 70% distributed south of the site.  To
be conservative, only a small percentage of project traffic was assumed to be generated
or attracted in the immediate vicinity of the project site.  The project traffic distribution is
shown in Figure H3 and Figure H4.  Figure H5 illustrates project traffic assigned to the
study intersections based on the assumed trip distribution.   As seen in Figure H5, most
of the project traffic is expected to come from the freeway therefore it was assumed that
most of the traffic would use Labath Avenue because of its closer proximity to the
freeway.  As noted in the distribution, some traffic leaving the project site is expected to
avoid congestion at Wilfred Avenue and Stony Point Road by using Millbrae Avenue.

Near-Term Plus Project Traffic Volumes
Near-term 2008 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative H casino and hotel project. Figure H6 illustrates the
combined near-term turning movement volumes at the study intersections.

Cumulative Plus Project Traffic Volumes
Long-term 2020 traffic volumes were combined with vehicle trips expected to be
generated by the Alternative H casino and hotel project. Figure H7 illustrates the
combined long-term turning movement volumes at the study intersections.

Alternative H LOS Conditions and Impacts at Intersections
Traffic operations were evaluated under the following development conditions:

 Near-term conditions with Alternative H (year 2008)
 Long-term Cumulative conditions with Alternative H (year 2020)

In the near-term analysis for Alternative H, it was assumed that the Wilfred Avenue
widening project will not have taken place before the casino/hotel opens.  The
Memorandum of Understanding (MOU) between the City of Rohnert Park and the
Federated Indians of the Graton Rancheria stated that the tribe would help financially to
speed up the timeline of the widening project to occur before the casino/hotel opens in
2008.
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Results of the analysis are presented in Table H1.  (Results shown as bold in the table
do not meet operational standards.)  The signal control is listed as TS for a signalized
intersection and TWSC for a two-way stop-controlled intersection. Two-way stop-
controlled (TWSC) intersections may operate acceptably overall but only the worst
approach is reported in the table.  The overall level of service is reported for signalized
intersections.  Additional detail is provided in the Appendix. As shown in the results, the
following intersections and approaches will fail to meet acceptable level of service
thresholds based on established significance criteria and with the addition of project-
related traffic.
2008 Results

 Stony Point Road/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Commerce Boulevard
 Millbrae Avenue/Stony Point Road

2020 Results
 Stony Point Road/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Gravenstein Highway/Stony Point Road
 Millbrae Avenue/Stony Point Road
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LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL F 841.3 F OVRFL

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 B 12.7 B 12.5 B 14.7

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 B 12.6 B 12.5 B 14.4

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 C 20.1 B 12.5 D 28.5

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F 557.9 F OVRFL F OVRFL

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F 323.7 F OVRFL F OVRFL

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 83.4 F 169.9 F 116.2

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 24.6 - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 24.0 C 26.8 D 36.0

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 82.7 E 74.2 F 87.0

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 17.9 B 19.0 B 19.6

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 63.3 D 50.8 E 55.9

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 A 0.0 A 0.0 A 0.0

14 Business Park Dr/
Labath Ave D TWSC - - - - A 9.8 - - A 9.6

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 C 16.7 C 22.2

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 B 19.6 B 18.5 C 21.5

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 29.6 C 28.2 C 29.1

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 25.7 C 29.1 C 26.9

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.3 B 16.0 B 16.1

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 15.6 B 12.3 B 14.9

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 40.6 E 63.4 C 34.0

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 36.9 D 45.5 F 114.9

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 26.8 D 42.4 D 52.8

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 19.0 B 18.1 B 19.6

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 11.2 B 11.5 B 11.2

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 61.3 F 90.2 F 120.3

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.6 B 12.4 B 12.1

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.7 B 12.5 B 12.3

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 B 10.7 B 11.3 B 11.1

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 14.7 B 13.5

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.7 B 11.4

2020
Base (w/o Proj.) With ProjectIntersection Signal

ControlCriteria
2005

Existing Base (w/o Proj.) With Project
2008

Table H 1 – Alternative H Levels of Service
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Alternative H Traffic Signal Warrant Analysis
Alternative H, near-term and long-term, traffic volumes at unsignalized study
intersections were compared against peak hour warrant in the 2003 Manual on Uniform
Traffic Control Devices (MUTCD) and the California Supplement.   .
Results of the analysis showed that the following intersections will satisfy traffic signal
Warrant #3 by the year 2008 and 2020.

 Stony Point Road/Wilfred Avenue (2008 and 2020)
 Labath Avenue/Wilfred Avenue (2008 and 2020)
 Dowdell Avenue/Wilfred Avenue (2008 and 2020)
 Millbrae Avenue/Stony Point Road (2008 and 2020)

Other warrants such as for minimum vehicle volumes, interruption of continuous traffic,
and traffic progression were not evaluated because they generally require higher traffic
volumes to be satisfied.  Accident history and school areas were also not evaluated
based on the results of field observations, which noted that neither of these warrant
thresholds was likely to be met.  A copy of the analysis summary for Warrant #3 is
included in the Appendix.

Alternative H LOS Conditions and Impacts on Freeway and Ramps
Project trips generated by the proposed Alternative H, reduced-intensity casino and
hotel were added to the year 2008 and 2020 forecast freeway volumes.
Traffic analyses were completed to evaluate the operation of the study freeway
segments and ramps in the year 2008 and 2020, with the addition on the casino and
hotel project.  Freeway segment analyses were limited to the mix-use travel lanes which
are expected to have significantly more congestion than the future HOV lanes.
Results of the analyses are presented in Table H2.  (Results shown as bold in the table
do not meet operational standards.)  As shown in the table, project traffic will add to the
background congestion of the freeway.  Significant congestion is expected with the
project; however the congestion is reduced as a result of the smaller casino and hotel.
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Table H 2 – Alternative H Freeway Levels of Service

Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 24.1 C 25.6 D 33.3
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 32.8 D 34.1 E 39.4
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 D 34.0 E 36.1 F 40.6
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 28.4 D 32.3 E 41.4
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 33.8 E 37.1 F 42.0
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 C 23.4 C 23.2 C 24.8
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 C 27.7 D 29.0 E 35.2
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 C 27.7 D 29.0 E 35.2
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 C 27.7 D 29.0 E 35.2
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 31.2 E 40.4 E 39.8
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 31.2 E 40.4 E 39.8
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 31.2 E 40.4 E 39.8
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.2 D 29.7 D 31.7

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 C 25.5 D 28.5 D 30.3
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 E 35.1 F - F -
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.2 F 44.8 F 46.2
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 E 40.9 E 39.9 F 45.4
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 E 40.9 E 39.9 F 45.4
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 E 40.9 E 39.9 F 45.4
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 33.1 E 38.5 F 40.7
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 33.9 F 37.5 F 41.3
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 26.8 E 36.6 F -
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 33.6 F 40.3 F 44.7
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 36.4 F 42.3 F 46.6
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 D 26.5 D 32.0 E 41.3

2008 + Alt H

Northbound

Southbound

US-101 Section/Ramp
Existing 2008 2020 2020 + Alt H
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Potential Effects on Intersection Safety
Traffic volumes generated by the project were reviewed in consideration of existing
intersection collision history and the potential for increased accidents.  According to
collision data, accidents involving bicyclist and pedestrians are very low.  Many
intersections did not report any collisions of this type during the survey period.  This
suggests that bicycle and pedestrian volumes are relatively low and study intersections
have minimal safety hazards for individuals biking or walking.  Although the project will
introduce increased traffic volumes at some intersections, bicyclists and pedestrians are
expected to be able to travel through study intersections with similar levels of safety.
Historically casinos do not attract a significant amount of bicycle and pedestrian traffic.  .
Therefore, the expected amount of pedestrian and bicycle traffic is nominal and a
significant increase in bicycle and pedestrian accidents is unlikely.
The potential for increased collisions between motorized vehicles was also considered.
Collision frequency and severity are a function of many complex factors that vary
depending on the location and type of intersection or roadway segment.  Factors
include traffic control such as signals or stop signs, lane and shoulder widths, grades,
driveway densities, roadside hazards or obstacles, presence of left and right turn lanes,
sight distance, congestion, and others.
Because of the number and interrelationships of the variables, accurate crash prediction
is difficult.  However, the proposed casino and hotel project will increase roadway
congestion, a factor which could result in an increase in traffic collisions if left
unmitigated.  Other factors are expected to remain unaffected.
 As noted previously, the purpose of this study is to address the traffic and
transportation effects of the proposed casino and hotel development.  This includes
mitigation improvements to restore traffic operations to levels within acceptable
standards or to levels as good as or better than without the casino/hotel project. Any
potential increases in accidents due to project-related traffic would be offset by the
implementation of roadway improvements included as mitigation.   Therefore, if
mitigations are implemented as proposed in this report, no significant increase in
daytime or nighttime collisions is expected.
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Queuing Summary
As congestion increases it is common for traffic at signals and stop signs to form lines of
stopped (or queued) vehicles.  Queue lengths were determined for each lane and
measure the distance that vehicles will backup in each direction approaching an
intersection.  The 95th percentile queue is calculated by using 95th percentile traffic to
account for fluctuations in traffic and represents a condition where 95 percent of the
time during the peak period, traffic volumes and related queuing will be at, or less, than
determined by the analysis.  Average queuing is generally less.  Ninety-fifth percentile
queuing was checked under the various future year development conditions and in
consideration of the planned intersection and signal timing improvements.  A typical
vehicle length of 25 feet is used in the queuing analysis.  A summary of the queuing
results can be seen in Table H3.  The results indicate dedicated turn lanes where
queuing may exceed their storage limits.  It should be noted that some variations in
intersection queuing between scenarios is a result of planned intersection and signal
timing improvements.
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2008 2020 2008 2020
EBL EBL
EBR EBR
WBL WBL
WBR 35 OVRFL OVRFL WBR 175 54 60
NBL 150 25 25 NBL
NBR NBR 450 38 40
SBL 150 25 26 SBL 700 194 213
SBR SBR
EBL EBL 160 61 67
EBR EBR 200 25 26
WBL 150 25 WBL 250 80 43
WBR WBR 170 25 25
NBL NBL 130 36 38
NBR NBR 130 36 33
SBL SBL 100 451 424
SBR SBR
EBL 150 25 EBL 200 116 106
EBR EBR 200 25 25
WBL 150 52 WBL 350 156 211
WBR WBR 155 37 48
NBL NBL 250 157 136
NBR NBR 250 65 64
SBL SBL 175 188 237
SBR SBR 175 58 56
EBL 150 25 EBL
EBR EBR
WBL 150 59 WBL 225 65 78
WBR WBR
NBL NBL
NBR NBR
SBL SBL 400 318 311
SBR SBR 400 222 197
EBL 150 106 EBL 190 25 25
EBR 150 154 EBR
WBL WBL
WBR WBR
NBL 150 317 352 NBL 225 321 342
NBR 100 97 110 NBR
SBL 275 316 474 SBL
SBR SBR
EBL 75 25 EBL 250 69 70
EBR 75 49 EBR
WBL 100 25 WBL 200 187 264
WBR WBR
NBL 150 132 NBL 250 210 245
NBR 150 25 NBR 175 56 75
SBL 200 40 SBL 150 98 147
SBR SBR 150 51 50
EBL EBL 350 162 183
EBR EBR
WBL 300 34 27 WBL 500 155 138
WBR WBR 150 41 39
NBL NBL 550 296 290
NBR NBR 675 30 29
SBL 250 229 342 SBL 500 148 325
SBR SBR 625 49 51
EBL EBL 225 161 171
EBR EBR
WBL 150 778 190 WBL 150 65 81
WBR WBR 80 25 33
NBL 150 718 1011 NBL 50 65 65
NBR NBR
SBL 200 94 30 SBL 225 388 513
SBR SBR
EBL 80 107 67 EBL
EBR EBR 50 99 99
WBL WBL 100 106 125
WBR WBR
NBL NBL
NBR NBR
SBL 200 77 107 SBL 425 222 216
SBR SBR
EBL 250 341 360 EBL
EBR 250 25 37 EBR
WBL WBL
WBR WBR
NBL 200 478 531 NBL 395 137 144
NBR NBR 275 178 192
SBL 100 25 25 SBL
SBR 175 152 195 SBR
EBL 225 97 75 EBL
EBR EBR
WBL WBL
WBR WBR 120 43 110
NBL 150 25 25 NBL 505 25 25
NBR NBR 120 25 25
SBL SBL 490 25 25
SBR SBR

21
Commerce
Blvd and
Rohnert

Park Expy

5
Labath

Avenue and
Wilfred
Avenue

6
Dowdell

Avenue and
Wilfred
Avenue

19
SB US 101
Ramps and

Rohnert
Park Expy

18
Redwood
Drive and
Rohnert

Park Expy

Bay
Length

10
Golf Course
Drive and

Commerce
Blvd

12
Commerce
Blvd and

NB US 101
Ramps

17
Labath

Avenue and
Rohnert

Park Expy

20
NB US 101
Ramps and

Rohnert
Park Expy

16
Stony Point
Road and
Rohnert

Park Expy

8
Redwood
Drive and

Commerce
Boulevard

1
Stony Point
Road and
Wilfred
Avenue

7
Redwood
Drive and
Wilfred
Avenue

4
Langner

Avenue and
Wilfred
Avenue

26
Stony Point
Road and
Millbrae
Avenue

25
Gravenstein
Hwy and NB

US 101
Ramps

24
Gravenstein
Hwy and SB

US 101
Ramps

9
Wilfred

Avenue and
SB US 101

Ramps

11
Roberts

Lake Drive
and Golf
Course
Drive

15
Business

Park Drive
and

Redwood
Drive

Queue
Length

22
Stony Point
Road and

Gravenstein
Hwy

23
Redwood
Road and

Gravenstein
Hwy

Intersection Turning
Movement

Turning
MovementIntersection Bay

Length
Queue
Length

Table H 3 – Alternative H Queuing Summary
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Alternative H Mitigations
Intersections with levels of service below established thresholds were investigated to
determine the role of the Alternative H traffic in the projected operating conditions at
those intersections.  The evaluation disclosed that the following improvements as
shown in Table H4 are needed in the near-term (2008) and long-term (2020).
Table H5 summarizes the expected levels of service with the proposed mitigation.
Roadway improvements will be consistent with design standards for local jurisdictions in
providing facilities and amenities for bicycles and pedestrians.  This includes
improvements such as sidewalks, countdown signals, and striped crosswalks if required
by local design standards.
As mentioned previously, the signal control is listed as TS for a signalized intersection
and TWSC for a two-way stop-controlled intersection.  Two-way stop-controlled (TWSC)
intersections maybe operate acceptably overall but only the worst approach is reported
in the table.  The overall level of service is reported for signalized intersections.
Figures H8 and H9 illustrate the mitigated lane geometry and traffic control.  Some
mitigations are associated with queuing impacts.
Traffic signal interconnect and coordinated timing plans are included in the proposed
traffic signals for Wilfred Avenue.
The combination of casino traffic and other nearby future development will require
Wilfred Avenue to ultimately be widened to five lanes (including Class II bike lanes) from
Redwood Drive to Langner Avenue at the edge of the project site.  From Langner
Avenue west to Stony Point Road, Wilfred Avenue should be two lanes with improved
pavement and shoulders and it is recommended that the upgrade of Wilfred Avenue to
include improved pavement and shoulders should be designed to the County standard
and should include Class II bike lanes out to Stony Point Road to connect into the Class
II bike lanes on Stony Point Road.  Casino traffic alone can be accommodated on a
three lane roadway section from Redwood Drive to Langner Avenue, therefore, they will
contribute a proportionate share for the ultimate cost of the widening of Wilfred Avenue.
Langner Avenue and Labath Avenue should be improved and either removed from
County jurisdiction or designed to the County standard.
An overcrossing should be built from State Farm Drive to Business Park Drive over US-
101 with a southbound slip ramp lane that would open up just south of the US-101 NB
off-ramp directly to the overcrossing.  The overcrossing helps redirect project traffic
away from the Wilfred interchange to a new facility capable of accommodating casino
traffic.  Additional right-of-way is necessary on State Farm Drive as well as Business
Park Drive.  Access to State Farm Drive will need to be modified and adjusted, but it is
not anticipated that there will need to be any closures associated with the overcrossing.
The overcrossing should begin east of the State Farm Drive/Commerce Boulevard
intersection and touch down west of the Business Park Drive/Redwood Drive
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intersection.  With this mitigation, all of the existing turning movements at the
Commerce/State Farm and the Redwood/Business Park intersections will permitted as
they currently exist.
Modification to any interchanges requires review and approval from Caltrans’
Department Headquarters Division of Design.
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Period # Intersection Mitigation
Requires

ROW? Reason

1 Stony Point Rd/
Wilfred Ave   Signalize No Capacity

2 Primrose Ave/
Wilfred Ave No mitigation necessary - -

3 Whistler Ave/
Wilfred Ave No mitigation necessary - -

4 Langer Ave/
Wilfred Ave No mitigation necessary - -

  Signalize No Capacity
  Add WB left and change WB all shared to through-right 1 Yes Capacity
  Add NB right and change NB all shared to left-through Yes Tribeland
  Signalize No Capacity
  Add WB left and change WB all shared to through-right 1 Yes Capacity
  Add EB left and change EB all shared to through-right 1 Yes Capacity
  Change WB left-through to WB through No Capacity
  Change phasing east-west to protected from split No Capacity
  Optimize signal timing No Capacity
  Add EB left and change EB all shared to through-right 1 Yes Capacity

8 Redwood Dr/
Commerce Blvd No mitigation necessary - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

10 Golf Course Dr/
Commerce Blvd No mitigation necessary - -

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

12 Commerce Blvd/
US-101 NB Ramps

  Construct the State Farm-Business Park Overcrossing and a southbound slip
ramp from the US-101 NB Ramps to the overcrossing Yes Capacity

13 Project Driveway/
Stony Point Rd No mitigation necessary - -

14 Business Park Dr/
Labath Ave No mitigation necessary - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd No mitigation necessary - -

17 Rohnert Park Expwy/
Labath Ave   Extend SB left turn bay to 300 feet (from 100 feet) Yes Queue

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 350 feet (from 225 feet) Yes Queue
  Add second NB left turn lane Yes Capacity
  Add an EB right turn overlap phase Yes Capacity
  Optimize signal timing No Capacity

22 Gravenstein Hwy/
Stony Point Rd No mitigation necessary - -

23 Gravenstein Hwy/
Redwood Dr No mitigation necessary - -

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

20
08

Labath Ave/
Wilfred Ave5

21

20 Rohnert Park Expwy/
US-101 NB Ramps

6 Dowdell Ave/
Wilfred Ave

7 Redwood Dr/
Wilfred Ave

1 In summary, widen Wilfred Ave to three lanes from Labath Ave to Redwood Dr

Rohnert Park Expwy/
Commerce Blvd

Table H 4 – Alternative H Summary of Mitigations
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Period # Intersection Mitigation
Requires

ROW? Reason

1 Stony Point Rd/
Wilfred Ave   Signalize * No Capacity

2 Primrose Ave/
Wilfred Ave No mitigation necessary - -

3 Whistler Ave/
Wilfred Ave No mitigation necessary - -

4 Langer Ave/
Wilfred Ave No mitigation necessary - -

  Signalize * No Capacity
  Add NB right and change NB all shared to left-through * Yes Tribeland

6 Dowdell Ave/
Wilfred Ave   Signalize * No Capacity

  Optimize signal timing * No Capacity
  Change WB left-through to WB through * No Capacity
  Change phasing east-west to protected from split * No Capacity

8 Redwood Dr/
Commerce Blvd Modified Intersection (not analyzed) - -

9 Wilfred Ave/
US-101 SB Ramps No mitigation necessary - -

10 Golf Course Dr/
Commerce Blvd   Add EB right turn overlap phase No Capacity

11 Golf Course Dr/
Roberts Lake Rd No mitigation necessary - -

12 Commerce Blvd/
US-101 NB Ramps

  Construct the State Farm-Business Park Overcrossing and a southbound slip
ramp from the US-101 NB Ramps to the overcrossing * Yes Capacity

13 Project Driveway/
Stony Point Rd No mitigation necessary - -

14 Business Park Dr/
Labath Ave No mitigation necessary - -

15 Business Park Dr/
Redwood Dr No mitigation necessary - -

16 Rohnert Park Expwy/
Stony Point Rd No mitigation necessary - -

17 Rohnert Park Expwy/
Labath Ave   Extend SB left turn bay to 300 feet (from 100 feet) * Yes Queue

18 Rohnert Park Expwy/
Redwood Dr No mitigation necessary - -

19 Rohnert Park Expwy/
US-101 SB Ramps No mitigation necessary - -

  Extend NB left turn bay to 350 feet (from 225 feet) * Yes Queue
  Add second NB left turn lane * Yes Capacity

21 Rohnert Park Expwy/
Commerce Blvd No mitigation necessary - -

  Add a EB right turn bay for 100 feet Yes Capacity
  Optimize signal timing No Capacity

23 Gravenstein Hwy/
Redwood Dr No mitigation necessary - -

24 Gravenstein Hwy/
US-101 SB Ramps No mitigation necessary - -

25 Gravenstein Hwy/
US-101 NB Off-Ramp No mitigation necessary - -

26 Millbrae Ave/
Stony Point Rd   Signalize * No Capacity

27 Millbrae Ave/
Primrose Ave No mitigation necessary - -

28 Millbrae Ave/
Whistler Ave No mitigation necessary - -

29 Millbrae Ave/
Langner Ave No mitigation necessary - -

30 Millbrae Ave/
Labath Ave No mitigation necessary - -

31 Millbrae Ave/
Dowdell Ave No mitigation necessary - -

* Improvement assumed to occur with 2008 mitigation

20
20

7 Redwood Dr/
Wilfred Ave

Gravenstein Hwy/
Stony Point Rd22

20 Rohnert Park Expwy/
US-101 NB Ramps

Labath Ave/
Wilfred Ave5
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Table H 5 – Alternative H Mitigated Intersection Levels of Service

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
1 Stony Point Rd/

Wilfred Ave D TWSC F 180.8 F 495.5 F OVRFL C 21.2 F 841.3 F OVRFL C 28.1

2 Primrose Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 B 12.7 B 12.7 B 12.5 B 14.7 B 14.7

3 Whistler Ave/
Wilfred Ave D TWSC A 9.4 B 11.4 B 12.6 B 12.6 B 12.5 B 14.4 B 14.4

4 Langer Ave/Wilfred
Ave D TWSC A 9.4 B 11.3 C 20.1 C 16.5 B 12.5 D 28.5 C 21.4

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F 557.9 C 26.3 F OVRFL F OVRFL C 25.8

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F 323.7 C 24.7 F OVRFL F OVRFL C 35.1

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 83.4 D 38.6 F 169.9 F 116.2 D 53.1

8 Redwood Dr/
Commerce Blvd C TS F 86.1 C 26.0 C 24.6 C 25.6 - - - - - -

9 Wilfred Ave/
US-101 SB Ramps D TS - - C 23.2 C 24.0 C 20.7 C 26.8 D 36.0 C 26.5

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 82.7 D 52.1 E 74.2 F 87.0 D 54.8

11 Golf Course Dr/
Roberts Lake Rd C TS B 14.8 B 18.3 B 17.9 B 17.8 B 19.0 B 19.6 B 19.4

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 63.3 D 47.9 D 50.8 E 55.9 D 43.8

13 Project Driveway/
Stony Point Rd D TWSC A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0

14 Business Park Dr/
Labath Ave D TWSC - - - - A 9.8 B 10.9 - - A 9.6 B 10.6

15 Business Park Dr/
Redwood Dr D TWSC C 23.9 D 27.5 D 27.5 D 27.5 C 16.7 C 22.2 C 22.2

16 Rohnert Park Expwy/
Stony Point Rd D TS B 20.0 B 19.1 B 19.6 B 19.6 B 18.5 C 21.5 C 21.5

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 29.6 C 29.6 C 28.2 C 29.1 C 29.1

18 Rohnert Park Expwy/
Redwood Dr C TS C 24.2 C 26.3 C 25.7 C 25.8 C 29.1 C 26.9 C 26.9

19 Rohnert Park Expwy/
US-101 SB Ramps D TS B 16.5 B 16.9 B 16.3 B 18.5 B 16.0 B 16.1 B 17.8

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 15.6 B 11.5 B 12.3 B 14.9 B 12.5

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 40.6 C 30.9 E 63.4 C 34.0 C 33.7

22 Gravenstein Hwy/
Stony Point Rd D TS C 32.1 D 37.1 D 36.9 D 36.9 D 45.5 F 114.9 D 52.7

23 Gravenstein Hwy/
Redwood Dr D TS C 22.1 C 26.2 C 26.8 C 26.8 D 42.4 D 52.8 D 52.8

24 Gravenstein Hwy/
US-101 SB Ramps D TS B 20.0 B 19.9 B 19.0 B 19.0 B 18.1 B 19.6 B 19.6

25 Gravenstein Hwy/
US-101 NB Off-Ramp D TS B 13.1 B 11.5 B 11.2 B 11.2 B 11.5 B 11.2 B 11.2

26 Millbrae Ave/
Stony Point Rd D TWSC E 43.9 E 43.5 F 61.3 A 9.8 F 90.2 F 120.3 B 10.1

27 Millbrae Ave/
Primrose Ave D TWSC B 11.1 B 11.5 B 11.6 B 11.6 B 12.4 B 12.1 B 12.1

28 Millbrae Ave/
Whistler Ave D TWSC B 11.4 B 11.5 B 11.7 B 11.7 B 12.5 B 12.3 B 12.3

29 Millbrae Ave/
Langner Ave D TWSC A 9.7 A 9.9 B 10.7 B 10.7 B 11.3 B 11.1 B 11.1

30 Millbrae Ave/
Labath Ave D TWSC B 11.3 B 11.7 B 11.7 B 11.7 B 14.7 B 13.5 B 13.5

31 Millbrae Ave/
Dowdell Ave D TWSC B 11.3 B 11.4 B 11.4 B 11.4 B 11.7 B 11.4 B 11.4

Signal
ControlIntersection Criteria

2005
Existing Mitigated

2008 2020
Base (w/o Proj.) With Project MitigatedBase (w/o Proj.) With Project
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Results indicate that the freeway will not meet standards with the project, even with the
future construction of HOV lanes, ramp metering, and auxiliary lanes associated with
the Wilfred interchange project.  As mitigation the project should do the following which
will result in the mitigated levels of service shown in Table H6:

 The project should contribute a proportionate share of the costs of the
construction of auxiliary lanes between Rohnert Park Expressway and
Gravenstein Highway (SR-116) in the long-term (2020).

 The project should contribute a proportionate share of the costs of the
construction of the Wilfred Avenue interchange project, including HOV lanes,
ramp metering, and auxiliary lanes in the near-term (2008).

 The project should contribute a proportionate share of the costs of the
construction of an additional traffic lane in the southbound direction from Santa
Rosa Avenue to Rohnert Park Expressway and from Gravenstein Highway (SR-
116) to West Sierra Avenue in the long-term (2020).

Aside from roadway improvements to mitigate protect impacts, the casino and hotel
should coordinate with the Green Music Center during outdoor events that will generate
high traffic levels.  During that period, traffic control services at the Rohnert Park
interchange may be necessary.  Therefore, the casino/hotel project should provide
funding for special event traffic monitoring at the Rohnert Park Expressway interchange
to identify conflicts during outdoor events generate high traffic levels.  If conflicts occur,
the project should provide traffic management coordination between the casino/hotel
project and Green Music Center in consultation with CHP and Caltrans to assist in traffic
control.
Because no fixed route service will be available at the project site, the casino/hotel
should provide a shuttle that serves the two Rohnert Park transfer stations.  The shuttle
should run throughout the day or could be called out on demand.
The casino should also sponsor charter buses from farther away destinations such as
Marin County and the south Bay.  The buses could serve specific groups such as senior
citizens or social clubs, while reducing the number of single occupancy vehicles to the
site.   Preferential carpool or vanpool spaces should also be provided at the project site
to encourage ridesharing by patrons and employees.  The casino should provide
employee incentives such as subsidized transit passes, flexible work schedules, the
validation of transit tickets to provide free return trips, or subsidized shuttle services.
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Table H 6 – Alternative H Mitigated Freeway Level of Service Summary

Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 24.1 C 24.1 C 25.6 D 33.3 D 33.3
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 32.8 D 32.8 D 34.1 E 39.4 E 39.4
Gravenstein Highway NB On-Ramp E D 34.5 D 29.5 D 34.0 D 34 E 36.1 F 40.6 E 42.5
US-101 Between Gravenstein Highway and Rohnert Park Expressway  (NB) E D 28.1 C 23.5 D 28.4 D 28.4 D 32.3 E 41.4 E 42.5
Rohnert Park Expressway NB Off-Ramp E D 33.6 D 28.8 D 33.8 D 33.8 E 37.1 F 42.0 E 42.5
Rohnert Park Expressway NB On-Ramp (Loop Ramp) E D 32.1 C 21.8 C 23.4 C 23.4 C 23.2 C 24.8 C 24.8
Rohnert Park Expressway NB On-Ramp E D 32.5 C 22.1 C 27.7 C 27.7 D 29.0 E 35.2 E 35.2
US-101 Between Rohnert Park Expressway and Wilfred Avenue (NB) E D 28.9 C 22.1 C 27.7 C 27.7 D 29.0 E 35.2 E 35.2
Wilfred Avenue NB Off-Ramp E E 35.4 C 22.1 C 27.7 C 27.7 D 29.0 E 35.2 E 35.2
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 31.2 D 31.2 E 40.4 E 39.8 E 39.8
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 31.2 D 31.2 E 40.4 E 39.8 E 39.8
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 31.2 D 31.2 E 40.4 E 39.8 E 39.8
US-101 North of Santa Rosa Avenue (NB) E C 20.3 C 22.0 C 23.2 C 23.2 D 29.7 D 31.7 D 31.7

US-101 North of Santa Rosa Avenue (SB) E C 22.9 C 24.1 C 25.5 C 25.5 D 28.5 D 30.3 D 30.3
Santa Rosa Avenue SB On-Ramp E D 31.2
US-101 Between Santa Rosa Avenue and Wilfed Avenue (SB) E D 31.5 D 32.7 E 35.1 E 35.1 F - F - C 24.4
Wilfred Avenue SB Off-Ramp E E 38.0 E 38.8 E 40.2 E 40.2 F 44.8 F 46.2 D 32.2
Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 E 40.9 E 40.9 E 39.9 F 45.4 D 32.4
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 E 40.9 E 40.9 E 39.9 F 45.4 D 32.4
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 E 40.9 E 40.9 E 39.9 F 45.4 D 32.4
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 33.1 D 33.1 E 38.5 F 40.7 C 26.0
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 33.9 D 33.9 F 37.5 F 41.3 E 38.5
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 26.8 D 26.8 E 36.6 F - E 38.5
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 33.6 D 33.6 F 40.3 F 44.7 E 38.5
Gravenstein Highway SB On-Ramp E D 33.7 D 32.1 E 36.4 E 36.4 F 42.3 F 46.6 D 30.6
US-101 South of Gravenstein Highway (SB) E C 24.7 C 21.8 D 26.5 D 26.5 D 32.0 E 41.3 C 22.2

2008 + Alt H 2008 + Alt H
Mitigated

Northbound

Southbound

US-101 Section/Ramp
Existing 2008 2020 2020 + Alt H 2020 + Alt H

Mitigated
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It is recommended that the casino contribute to the operation of SMART if it is
implemented.  Implementation of the SMART transit option will reduce the commuter
congestion on US-101.
Mitigations to reduce the impact of the construction include the implementation of a
construction traffic management plan for the duration of construction of the project and
training for construction delivery vehicle drivers.
It is recommended that the project attempt to minimize the amount of construction fill
transported on the surrounding street network by eliminating or shortening the off-site
travel route.  Potential options for eliminating off-site transport include moving fill
material via conveyors across barriers such as creeks and ditches or installing
temporary bridges for haul vehicles across the barriers.
If there is a special exception and off-site fill is necessary, construction material
importation should be scheduled outside of the areawide commute peak hours.  Debris
along the truck route caused by trucks should be monitored daily and the roadways
should be cleaned as necessary.  Roadways subject to fill truck traffic should be
assessed by an independent third party consultant prior to the start of construction and
following the completion of construction.  If the third party determines that roadway
deterioration has occurred as a result of casino construction, it is recommended that the
developer pay to have surrounding roadways resurfaced to restore the pavement to the
pre-construction condition, unless the resurfacing is already expected to occur within a
year or sooner in conjunction with other planned or proposed roadway improvements.
To help ensure adequate public safety during construction, particularly near the project
site, the tribe should provide flagging when necessary in consultation with CHP,
Caltrans, and the County’s Sheriff’s Department to assist with traffic control.
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VARIANT H-SUB1 – WILFRED AVENUE SITE REDUCED
INTENSITY OPTION

The Variant H-sub1 casino and hotel is proposed to be at the same site location as
Alternative H, which is bordered by Wilfred Avenue in the north, Business Park Drive in
the south, Langner Avenue in the west, and Dowdell Avenue in the east.
The proposed layout of the casino and hotel facility includes a main building of
approximately 359,600 square feet for a casino, restaurants, food court, event center,
banquet facilities, lobby, pool, spa, and other ancillary functions.  In addition the project
is planned to include 200 hotel rooms, primarily for casino guests.
A breakdown of square footage as it relates to traffic impacts is shown below:

 Casino and Entertainment areas – 317,750 s.f.
 Lobby/Bar/Back of House/Sundries –    14,750 s.f.
 Spa –   20,000 s.f.
 Pool –     7,100 s.f.

359,600 s.f.
 Hotel Rooms –  154,000 s.f.

The site plan also shows supporting uses such as parking lots, parking structure, and
wastewater treatment facilities.  This layout is virtually the same as Alternative H except
that the project has been increased in size and intensity.
Within each alternative there is a reference made to the “project site” which changes for
each alternative. There is not a specific project site that is being evaluated for all of the
alternatives.
Because Variant H-sub1 represents a level of development between the preferred
Alternative A and reduced intensity Alternative H, analysis of this alternative only
addressed roadway facilities where the impacts and mitigations were different between
the high and low intensity alternatives.  Intersections, freeway segments, and freeway
ramps where the impacts and mitigations were the same between Alternative A and
Alternative H did not need to be analyzed further because they would be the same for
Variant H-sub1.

Trip Generation – Variant H-sub1
Project trip generation for Variant H-sub1 is shown in Table H-sub1 1.  Additional trip
generation calculations are contained in the Appendix.  As seen in the table Variant H-
sub1 is expected to generate 1,098 new trips in the AM and 1,819 new trips in the PM
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peak hour.  Although project trip generation was prepared for daily, AM, and PM
periods, only the weekday PM traffic conditions were evaluated in this report because it
represents the time period where the project will contribute to the greatest amount of
congestion and potential mitigation.  Other time periods that were considered included
weekday AM, weekday late PM, and Saturday. On weekday late evenings and Saturday
evenings the casino facility will generate more trips than during the 4-6 PM weekdays,
but the background traffic is lower, making the overall number of vehicles on the road
lower as well.  Therefore, the PM peak represents the worst case period to evaluate.

Table H-sub1 1 – Variant H-sub1 Project Trip Generation

LAND USE
Trips

Daily AM Peak Hour PM Peak Hour
Total Entering Exiting Total Entering Exiting Total

Casino
359,600 s.f. 14,179 743 318 1,061 943 837 1,780

Hotel
200 Rooms* 545 23 14 37 21 18 39

Net New
Vehicle Trips 14,724 766 332 1,098 964 855 1,819

*Trip rate is ITE Land Use Code 310 – Hotel.  Rate reduced by 2/3 to account for internal capture to/from casino.

Project Trip Distribution and Assignment
Based on the factors discussed in the General Project Information section above it was
determined that approximately 30% of the project traffic would be distributed to
destinations north of the site, with the remaining 70% distributed south of the site.  To
be conservative, only a small percentage of project traffic was assumed to be generated
or attracted in the immediate vicinity of the project site.  Most of the project traffic is
expected to come from the freeway therefore it was assumed that most of the traffic
would use Labath Avenue because of its closer proximity to the freeway.  Some traffic
leaving the project site is expected to avoid congestion at Wilfred Avenue and Stony
Point Road by using Millbrae Avenue.

Near-Term Plus Project Traffic Volumes
Near-term 2008 traffic volumes were combined with vehicle trips expected to be
generated by the Variant H-sub1 casino and hotel project.

Cumulative Plus Project Traffic Volumes
Long-term 2020 traffic volumes were combined with vehicle trips expected to be
generated by the Variant H-sub1 casino and hotel project.
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Variant H-sub1 LOS Conditions and Impacts at Intersections
Traffic operations were evaluated under the following development conditions at the
following study intersections, freeway segments and ramps:

 Near-term conditions with Variant H-sub1 (year 2008)
 Long-term Cumulative conditions with Variant H-sub1 (year 2020)

Intersections
 #4 - Langner Ave and Wilfred Ave
 #5 - Labath Ave and Wilfred Ave
 #6 - Dowdell Ave and Wilfred Ave
 #7 - Redwood Dr and Wilfred Ave
 #10 - Golf Course Dr and Commerce Blvd
 #12 - Commerce Blvd and US 101 NB Ramps
 #17 - Rohnert Park Expressway and Labath Ave
 #20 - Rohnert Park Expressway and US 101 NB Ramps
 #21 - Rohnert Park Expressway and Commerce Blvd

Freeway Segments
 Northbound US-101 south of Gravenstein Highway (SR-116)
 Northbound US-101 between Wilfred Avenue and Santa Rosa Avenue
 Southbound US-101 between Wilfred Avenue and Rohnert Park Expressway
 Southbound US-101 between Rohnert Park Expressway and Gravenstein

Highway (SR-116)
Freeway Ramps

 Northbound Wilfred Avenue on-ramp
 Southbound Wilfred Avenue on-ramp
 Southbound Rohnert Park Expressway loop on-ramp
 Southbound Rohnert Park Expressway on-ramp
 Northbound Gravenstein Highway (SR-116)  off-ramp
 Northbound Santa Rosa Avenue off-ramp
 Southbound Rohnert Park Expressway off-ramp
 Southbound Gravenstein Highway (SR-116) off-ramp

In the near-term analysis for Variant H-sub1, it was assumed that the Wilfred Avenue
widening project will not have taken place before the casino/hotel opens.  The
Memorandum of Understanding (MOU) between the City of Rohnert Park and the
Federated Indians of the Graton Rancheria stated that the tribe would help financially to
speed up the timeline of the widening project to occur before the casino/hotel opens in
2008.
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Results of the analysis are presented in Table H-sub1 2.  (Results shown as bold in the
table do not meet operational standards.)  The signal control is listed as TS for a
signalized intersection and TWSC for a two-way stop-controlled intersection. Two-way
stop-controlled (TWSC) intersections may operate acceptably overall but only the worst
approach is reported in the table.  The overall level of service is reported for signalized
intersections.  Additional detail is provided in the Appendix. As shown in the results, the
following intersections and approaches will fail to meet acceptable level of service
thresholds based on established significance criteria and with the addition of project-
related traffic.
2008 Results

 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
 Rohnert Park Expressway/Commerce Boulevard

2020 Results
 Langner Avenue/Wilfred Avenue
 Labath Avenue/Wilfred Avenue
 Dowdell Avenue/Wilfred Avenue
 Redwood Drive/Wilfred Avenue
 Golf Course Drive/Commerce Boulevard
 Commerce Boulevard/US-101 NB Ramps
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Table H-sub1 2 – Variant H-sub1 Levels of Service

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
4 Langer Ave/Wilfred

Ave D TWSC A 9.4 B 11.3 D 25.2 B 12.5 E 40.3

5 Labath Ave/Wilfred
Ave D TWSC A 9.1 F 77.4 F 1325.1 F OVRFL F OVRFL

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F 709.3 F OVRFL F OVRFL

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 101.9 F 169.9 F 137.9

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 87.3 E 74.2 F 89.3

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 67.3 D 50.8 E 59.5

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 33.2 C 28.2 C 31.8

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 16.5 B 12.3 B 15.7

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 40.2 E 63.4 C 33.8

Base (w/o Proj.) With Project
2008 2020

Base (w/o Proj.) With ProjectIntersection Signal
ControlCriteria

2005
Existing

Variant H-sub1 Traffic Signal Warrant Analysis
Variant H-sub1, near-term and long-term, traffic volumes at the unsignalized study
intersection of Langner Avenue/Wilfred Avenue were compared against peak hour
warrant in the 2003 Manual on Uniform Traffic Control Devices (MUTCD) and the
California Supplement.   Results of the analysis showed that the intersection will not
satisfy traffic signal Warrant #3 in the year 2008 or 2020.
Other warrants such as for minimum vehicle volumes, interruption of continuous traffic,
and traffic progression were not evaluated because they generally require higher traffic
volumes to be satisfied.  Accident history and school areas were also not evaluated
based on the results of field observations, which noted that neither of these warrant
thresholds was likely to be met.  A copy of the analysis summary for Warrant #3 is
included in the Appendix.

Variant H-sub1 LOS Conditions and Impacts on Freeway and Ramps
Project trips generated by the proposed Variant H-sub1, reduced-intensity casino and
hotel were added to the year 2008 and 2020 forecast freeway volumes.
Traffic analyses were completed to evaluate the operation of the study freeway
segments and ramps in the year 2008 and 2020, with the addition on the casino and
hotel project.  Freeway segment analyses were limited to the mix-use travel lanes which
are expected to have significantly more congestion than the future HOV lanes.
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Results of the analyses are presented in Table H-sub1 3.   (Results shown as bold in
the table do not meet operational standards.)  As shown in the table, project traffic will
add to the background congestion of the freeway.  Significant congestion is expected
with the project; however the congestion is reduced as a result of the smaller casino
and hotel.
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Table H-sub1 3 – Variant H-sub1 Freeway Levels of Service

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 24.5 C 25.6 D 34.0
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 33.1 D 34.1 E 39.8
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 33.1 E 40.4 E 40.2
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 33.1 E 40.4 E 40.2
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 33.1 E 40.4 E 40.2

Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 E 41.8 E 39.9 F 46.3
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 E 41.8 E 39.9 F 46.3
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 E 41.8 E 39.9 F 46.3
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 33.4 E 38.5 F 41.1
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 34.5 F 37.5 F 41.9
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 27.5 E 36.6 F -
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 34.3 F 40.3 F 45.4

Northbound

Southbound
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Queuing Summary
As congestion increases it is common for traffic at signals and stop signs to form lines of
stopped (or queued) vehicles.  Queue lengths were determined for each lane and
measure the distance that vehicles will backup in each direction approaching an
intersection.  The 95th percentile queue is calculated by using 95th percentile traffic to
account for fluctuations in traffic and represents a condition where 95 percent of the
time during the peak period, traffic volumes and related queuing will be at, or less, than
determined by the analysis.  Average queuing is generally less.  Ninety-fifth percentile
queuing was checked under the various future year development conditions and in
consideration of the planned intersection and signal timing improvements.  A typical
vehicle length of 25 feet is used in the queuing analysis.  A summary of the queuing
results can be seen in Table H-sub1 4.  The results indicate dedicated turn lanes where
queuing may exceed their storage limits.  It should be noted that some variations in
intersection queuing between scenarios is a result of planned intersection and signal
timing improvements.

Table H-sub1 4 – Variant H-sub1 Queuing Summary

2008 2020
EBL 160 61 67
EBR 200 <25 26
WBL 250 77 42
WBR 170 <25 <25
NBL 130 36 38
NBR 130 36 33
SBL 100 494 466
SBR
EBL 190 <25 <25
EBR
WBL
WBR
NBL 225 370 422
NBR
SBL
SBR

Bay
Length

17
Labath

Avenue and
Rohnert

Park Expy

20
NB US 101
Ramps and

Rohnert
Park Expy

Queue
LengthIntersection Turning

Movement
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Variant H-sub1 Mitigations
Intersections with levels of service below established thresholds were investigated to
determine the role of the Variant H-sub1 traffic in the projected operating conditions at
those intersections.  The evaluation disclosed that the following improvements as
shown in Table H-sub1 5 are needed in the near-term (2008) and long-term (2020).
Table H-sub1 6 summarizes the expected levels of service with the proposed
mitigation.  Roadway improvements will be consistent with design standards for local
jurisdictions in providing facilities and amenities for bicycles and pedestrians.  This
includes improvements such as sidewalks, countdown signals, and striped crosswalks if
required by local design standards.
As mentioned previously, the signal control is listed as TS for a signalized intersection
and TWSC for a two-way stop-controlled intersection.  Two-way stop-controlled (TWSC)
intersections maybe operate acceptably overall but only the worst approach is reported
in the table.  The overall level of service is reported for signalized intersections.  Some
mitigations are associated with queuing impacts.
Traffic signal interconnect and coordinated timing plans are included in the proposed
traffic signals for Wilfred Avenue.
The combination of casino traffic and other nearby future development will require
Wilfred Avenue to ultimately be widened to five lanes (including Class II bike lanes) from
Redwood Drive to Langner Avenue at the edge of the project site.  From Langner
Avenue west to Stony Point Road, Wilfred Avenue should be two lanes with improved
pavement and shoulders and it is recommended that the upgrade of Wilfred Avenue to
include improved pavement and shoulders should be designed to the County standard
and should include Class II bike lanes out to Stony Point Road to connect into the Class
II bike lanes on Stony Point Road.  Casino traffic alone can be accommodated on a
three lane roadway section from Redwood Drive to Langner Avenue, therefore, they will
contribute a proportionate share for the ultimate cost of the widening of Wilfred Avenue.
Langner Avenue and Labath Avenue should be improved and either removed from
County jurisdiction or designed to the County standard.
An overcrossing should be built from State Farm Drive to Business Park Drive over US-
101 with a southbound slip ramp lane that would open up just south of the US-101 NB
off-ramp directly to the overcrossing.  The overcrossing helps redirect project traffic
away from the Wilfred interchange to a new facility capable of accommodating casino
traffic.  Additional right-of-way is necessary on State Farm Drive as well as Business
Park Drive.  Access to State Farm Drive will need to be modified and adjusted, but it is
not anticipated that there will need to be any closures associated with the overcrossing.
The overcrossing should begin east of the State Farm Drive/Commerce Boulevard
intersection and touch down west of the Business Park Drive/Redwood Drive
intersection.  With this mitigation, all of the existing turning movements at the
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Commerce/State Farm and the Redwood/Business Park intersections will be permitted
as they currently exist.
Modification to any interchanges requires review and approval from Caltrans’
Department Headquarters Division of Design.

Table H-sub1 5 – Variant H-sub1 Summary of Mitigations

Period # Intersection Mitigation
Requires

ROW? Reason

4 Langer Ave/
Wilfred Ave No mitigation necessary - -

  Signalize No Capacity
  Add WB left and change WB all shared to through-right 1 Yes Capacity
  Add NB right and change NB all shared to left-through Yes Tribeland
  Signalize No Capacity
  Add WB left and change WB all shared to through-right 1 Yes Capacity
  Add EB left and change EB all shared to through-right 1 Yes Capacity
  Change WB left-through to WB through No Capacity
  Change phasing east-west to protected from split No Capacity
  Optimize signal timing No Capacity
  Add EB left and change EB all shared to through-right 1 Yes Capacity

10 Golf Course Dr/
Commerce Blvd No mitigation necessary - -

12 Commerce Blvd/
US-101 NB Ramps

  Construct the State Farm-Business Park Overcrossing and a southbound slip
ramp from the US-101 NB Ramps to the overcrossing Yes Capacity

17 Rohnert Park Expwy/
Labath Ave   Extend SB left turn bay to 350 feet (from 100 feet) Yes Queue

  Extend NB left turn bay to 400 feet (from 225 feet) Yes Queue
  Add second NB left turn lane Yes Capacity
  Add an EB right turn overlap phase Yes Capacity
  Optimize signal timing No Capacity

Period # Intersection Mitigation
Requires

ROW? Reason

4 Langer Ave/
Wilfred Ave No mitigation necessary - -

  Signalize * No Capacity
  Add NB right and change NB all shared to left-through * Yes Tribeland

6 Dowdell Ave/
Wilfred Ave   Signalize * No Capacity

  Optimize signal timing * No Capacity
  Change WB left-through to WB through * No Capacity
  Change phasing east-west to protected from split * No Capacity

10 Golf Course Dr/
Commerce Blvd   Add EB right turn overlap phase No Capacity

12 Commerce Blvd/
US-101 NB Ramps

  Construct the State Farm-Business Park Overcrossing and a southbound slip
ramp from the US-101 NB Ramps to the overcrossing * Yes Capacity

17 Rohnert Park Expwy/
Labath Ave   Extend SB left turn bay to 350 feet (from 100 feet) * Yes Queue

  Extend NB left turn bay to 400 feet (from 225 feet) * Yes Queue
  Add second NB left turn lane * Yes Capacity

21 Rohnert Park Expwy/
Commerce Blvd No mitigation necessary - -

6 Dowdell Ave/
Wilfred Ave

7 Redwood Dr/
Wilfred Ave

1 In summary, widen Wilfred Ave to three lanes from Labath Ave to Redwood Dr

Rohnert Park Expwy/
Commerce Blvd

20
08

Labath Ave/
Wilfred Ave5

21

Labath Ave/
Wilfred Ave5

20 Rohnert Park Expwy/
US-101 NB Ramps

* Improvement assumed to occur with 2008 mitigation

20
20

7 Redwood Dr/
Wilfred Ave

20 Rohnert Park Expwy/
US-101 NB Ramps
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Table H-sub1 6 – Variant H-sub1 Mitigated Intersection Levels of Service

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
4 Langer Ave/Wilfred

Ave D TWSC A 9.4 B 11.3 D 25.2 C 18.8 B 12.5 E 40.3 D 26.0
5 Labath Ave/Wilfred

Ave D TWSC A 9.1 F 77.4 F 1325.1 C 26.8 F OVRFL F OVRFL C 27.3

6 Dowdell Ave/Wilfred
Ave D TWSC A 9.1 F 623.3 F 709.3 C 23.1 F OVRFL F OVRFL C 33.8

7 Redwood Dr/Wilfred
Ave D TS C 23.3 E 77.6 F 101.9 D 41.0 F 169.9 F 137.9 D 53.7

10 Golf Course Dr/
Commerce Blvd D TS F 103.4 E 71.7 F 87.3 D 53.4 E 74.2 F 89.3 D 54.1

12 Commerce Blvd/
US-101 NB Ramps D TS C 28.2 D 46.7 E 67.3 D 49.1 D 50.8 E 59.5 D 43.1

17 Rohnert Park Expwy/
Labath Ave C TS C 24.6 C 25.8 C 33.2 C 33.2 C 28.2 C 31.8 C 31.8

20 Rohnert Park Expwy/
US-101 NB Ramps D TS A 9.8 B 10.8 B 16.5 B 11.8 B 12.3 B 15.7 B 12.8

21 Rohnert Park Expwy/
Commerce Blvd C TS D 39.2 D 44.6 D 40.2 C 30.9 E 63.4 C 33.8 C 33.7

Existing Mitigated
2008 2020

Base (w/o Proj.) With Project MitigatedBase (w/o Proj.) With ProjectSignal
ControlIntersection Criteria

2005

Only the intersections of Rohnert Park Expressway/Labath Avenue and Rohnert Park
Expressway/US-101 NB Ramps have mitigations for Variant H-sub1 that are different
from Alternative H.
Results indicate that the freeway will not meet standards with the project, even with the
future construction of HOV lanes, ramp metering, and auxiliary lanes associated with
the Wilfred interchange project.  As mitigation the project should do the following which
will result in the mitigated levels of service shown in Table H-sub1 7:

 The project should contribute a proportionate share of the costs of the
construction of auxiliary lanes between Rohnert Park Expressway and
Gravenstein Highway (SR-116) in the long-term (2020).

 The project should contribute a proportionate share of the costs of the
construction of the Wilfred Avenue interchange project, including HOV lanes,
ramp metering, and auxiliary lanes in the near-term (2008).

 The project should contribute a proportionate share of the costs of the
construction of an additional traffic lane in the southbound direction from Santa
Rosa Avenue to Rohnert Park Expressway and from Gravenstein Highway (SR-
116) to West Sierra Avenue in the long-term (2020).

The freeway mitigations for Variant H-sub1 are the same as for Alternative H.
Aside from roadway improvements to mitigate protect impacts, the casino and hotel
should coordinate with the Green Music Center during outdoor events that will generate
high traffic levels.  During that period, traffic control services at the Rohnert Park
interchange may be necessary.  Therefore, the casino/hotel project should provide
funding for special event traffic monitoring at the Rohnert Park Expressway interchange
to identify conflicts during outdoor events generate high traffic levels.  If conflicts occur,
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the project should provide traffic management coordination between the casino/hotel
project and Green Music Center in consultation with CHP and Caltrans to assist in traffic
control.
Because no fixed route service will be available at the project site, the casino/hotel
should provide a shuttle that serves the two Rohnert Park transfer stations.  The shuttle
should run throughout the day or could be called out on demand.
The casino should also sponsor charter buses from farther away destinations such as
Marin County and the south Bay.  The buses could serve specific groups such as senior
citizens or social clubs, while reducing the number of single occupancy vehicles to the
site.   Preferential carpool or vanpool spaces should also be provided at the project site
to encourage ridesharing by patrons and employees.  The casino should provide
employee incentives such as subsidized transit passes, flexible work schedules, the
validation of transit tickets to provide free return trips, or subsidized shuttle services.
It is recommended that the casino contribute to the operation of SMART if it is
implemented.  Implementation of the SMART transit option will reduce the commuter
congestion on US-101.
Mitigations to reduce the impact of the construction include the implementation of a
construction traffic management plan for the duration of construction of the project and
training for construction delivery vehicle drivers.
It is recommended that the project attempt to minimize the amount of construction fill
transported on the surrounding street network by eliminating or shortening the off-site
travel route.  Potential options for eliminating off-site transport include moving fill
material via conveyors across barriers such as creeks and ditches or installing
temporary bridges for haul vehicles across the barriers.
If there is a special exception and off-site fill is necessary, construction material
importation should be scheduled outside of the areawide commute peak hours.  Debris
along the truck route caused by trucks should be monitored daily and the roadways
should be cleaned as necessary.  Roadways subject to fill truck traffic should be
assessed by an independent third party consultant prior to the start of construction and
following the completion of construction.  If the third party determines that roadway
deterioration has occurred as a result of casino construction, it is recommended that the
developer pay to have surrounding roadways resurfaced to restore the pavement to the
pre-construction condition, unless the resurfacing is already expected to occur within a
year or sooner in conjunction with other planned or proposed roadway improvements.
To help ensure adequate public safety during construction, particularly near the project
site, the tribe should provide flagging when necessary in consultation with CHP,
Caltrans, and the County’s Sheriff’s Department to assist with traffic control.
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Table H-sub1 7 – Variant H-sub1 Mitigated Freeway Level of Service Summary

Criteria

LOS LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln) LOS Density

(pc/mi/ln) LOS Density
(pc/mi/ln)

US-101 South of Gravenstein Highway (NB) E C 22.2 C 19.1 C 24.5 C 24.5 C 25.6 D 34.0 D 34.0
Gravenstein Highway NB Off-Ramp E D 30.8 C 27.4 D 33.1 D 33.1 D 34.1 E 39.8 E 39.8
Wilfred Avenue NB On-Ramp E F 42.0 D 30.3 D 33.1 D 33.1 E 40.4 E 40.2 E 40.2
US-101 Between Wilfed Avenue and Santa Rosa Avenue (NB) E D 26.7 D 30.3 D 33.1 D 33.1 E 40.4 E 40.2 E 40.2
Santa Rosa Avenue NB Off-Ramp E E 37.2 D 30.3 D 33.1 D 33.1 E 40.4 E 40.2 E 40.2

Wilfred Avenue SB On-Ramp E D 33.7 D 33.4 E 41.8 E 41.8 E 39.9 F 46.3 D 33.1
US-101 Between Rohnert Park Expressway and Wilfred Avenue (SB) E E 35.2 D 33.4 E 41.8 E 41.8 E 39.9 F 46.3 D 33.1
Rohnert Park Expressway SB Off-Ramp E E 38.0 D 33.4 E 41.8 E 41.8 E 39.9 F 46.3 D 33.1
Rohnert Park Expressway SB On-Ramp (Loop Ramp) E E 36.0 D 30.9 D 33.4 D 33.4 E 38.5 F 41.1 C 26.2
Rohnert Park Expressway SB On-Ramp E E 35.1 D 30.1 D 34.5 D 34.5 F 37.5 F 41.9 E 39.4
US-101 Between Rohnert Park Expressway and Gravenstein Highway (SB) E D 27.1 C 22.3 D 27.5 D 27.5 E 36.6 F - E 39.4
Gravenstein Highway SB Off-Ramp E D 33.9 D 29.2 D 34.3 D 34.3 F 40.3 F 45.4 E 39.4

2020 + Alt H.1 2020 + Alt H.1
Mitigated2008 + Alt H.1 2008 + Alt H.1

Mitigated

Northbound

Southbound

US-101 Section/Ramp
Existing 2008 2020
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TURNING MOVEMENT VOLUMES
EXISTING CONDITIONS
NEAR-TERM 2008 NO ACTION TRAFFIC CONDITIONS
CUMULATIVE 2020 NO ACTION TRAFFIC CONDITIONS
TRIP GENERATION – ALTERNATIVES A, B & C
TRIP GENERATION – ALTERNATIVE D & H
TRIP GENERATION – ALTERNATIVE E
TRIP GENERATION – VARIANT H-SUB1
NEAR TERM 2008 + ALTERNATIVE A TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE A TRAFFIC CONDITIONS
NEAR TERM 2008 + ALTERNATIVE B TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE B TRAFFIC CONDITIONS
NEAR TERM 2008 + ALTERNATIVE C TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE C TRAFFIC CONDITIONS
NEAR TERM 2008 + ALTERNATIVE D TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE D TRAFFIC CONDITIONS
NEAR TERM 2008 + ALTERNATIVE E TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE E TRAFFIC CONDITIONS
NEAR TERM 2008 + ALTERNATIVE H TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE H TRAFFIC CONDITIONS
NEAR-TERM 2008 + VARIANT H-SUB1 TRAFFIC CONDITIONS
CUMULATIVE 2020 + VARIANT H-SUB1 TRAFFIC CONDITIONS
SIGNAL WARRANT ANALYSIS – NO BUILD
SIGNAL WARRANT ANALYSIS – ALTERNATIVE A
SIGNAL WARRANT ANALYSIS – ALTERNATIVE B
SIGNAL WARRANT ANALYSIS – ALTERNATIVE C
SIGNAL WARRANT ANALYSIS – ALTERNATIVE D
SIGNAL WARRANT ANALYSIS – ALTERNATIVE E
SIGNAL WARRANT ANALYSIS – ALTERNATIVE H
SIGNAL WARRANT ANALYSIS – VARIANT H-SUB1
NEAR TERM 2008 + ALTERNATIVE A MITIGATED TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE A MITIGATED TRAFFIC CONDITIONS
NEAR TERM 2008 + ALTERNATIVE B MITIGATED TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE B MITIGATED TRAFFIC CONDITIONS



NEAR TERM 2008 + ALTERNATIVE C MITIGATED TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE C MITIGATED TRAFFIC CONDITIONS
NEAR TERM 2008 + ALTERNATIVE D MITIGATED TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE D MITIGATED TRAFFIC CONDITIONS
NEAR TERM 2008 + ALTERNATIVE E MITIGATED TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE E MITIGATED TRAFFIC CONDITIONS
NEAR TERM 2008 + ALTERNATIVE H MITIGATED TRAFFIC CONDITIONS
CUMULATIVE 2020 + ALTERNATIVE H MITIGATED TRAFFIC CONDITIONS
NEAR-TERM 2008 + VARIANT H-SUB1 MITIGATED TRAFFIC CONDITIONS
CUMULATIVE 2020 + VARIANT H-SUB1 MITIGATED TRAFFIC CONDITIONS
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WILTEC Phone: (925) 706-9911     Fax: (925) 706-9914

INTERSECTION TURNING MOVEMENT COUNT SUMMARY

CLIENT: KIMLEY-HORN AND ASSOCIATES
PROJECT: ROHNERT PARK
DATE: WEDNESDAY, NOVEMBER 8TH 2006
PERIODS: 7:00 AM TO 9:00 AM AND 4:00 PM TO 6:00 PM
INTERSECTION: N/S STONY POINT ROAD

E/W MILLBRAE AVENUE

15 MIN COUNTS 7:00 AM TO 9:00 AM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL AM PEAK HOUR

700-715 1 102 27 24 1 4 1 79 1 2 0 0 242 715-815 97
715-730 2 125 26 28 0 3 1 105 2 4 1 1 298
730-745 3 138 27 23 1 3 1 96 0 5 0 4 301 9 553 99 1
745-800 3 149 22 24 0 1 1 88 2 4 0 1 295
800-815 1 141 24 22 0 1 2 91 1 0 2 2 287 8
815-830 1 123 21 19 0 1 0 79 0 5 0 1 250
830-845 2 107 22 18 1 2 1 86 1 0 1 0 241
845-900 0 83 18 10 0 1 1 71 0 1 1 1 187 8
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 3 5 380 5
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 9 514 102 99 2 11 4 368 5 15 1 6 1136 13
715-815 9 553 99 97 1 8 5 380 5 13 3 8 1181 STONY POINT ROAD
730-830 8 551 94 88 1 6 4 354 3 14 2 8 1133
745-845 7 520 89 83 1 5 4 344 4 9 3 4 1073
800-900 4 454 85 69 1 5 4 327 2 6 4 4 965

15 MIN COUNTS 4:00 PM TO 6:00 PM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL PM PEAK HOUR

400-415 2 118 20 31 0 2 3 182 7 3 0 0 368 430-530 180
415-430 2 110 21 37 1 1 4 176 3 1 0 1 357
430-445 2 121 31 43 1 0 2 188 4 3 2 3 400 7 525 117 6
445-500 4 135 30 48 3 0 2 186 6 4 1 1 420
500-515 0 138 30 43 2 0 3 177 3 1 1 2 400 1
515-530 1 131 26 46 0 1 5 177 5 3 1 3 399
530-545 1 123 28 38 0 1 1 183 4 0 1 1 381
545-600 3 114 26 38 2 2 5 163 5 1 1 0 360 9
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 5 18 728 12
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-500 10 484 102 159 5 3 11 732 20 11 3 5 1545 11
415-515 8 504 112 171 7 1 11 727 16 9 4 7 1577 STONY POINT ROAD
430-530 7 525 117 180 6 1 12 728 18 11 5 9 1619
445-545 6 527 114 175 5 2 11 723 18 8 4 7 1600
500-600 5 506 110 165 4 4 14 700 17 5 4 6 1540
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INTERSECTION TURNING MOVEMENT COUNT SUMMARY

CLIENT: KIMLEY-HORN AND ASSOCIATES
PROJECT: ROHNERT PARK
DATE: WEDNESDAY, NOVEMBER 8TH 2006
PERIODS: 7:00 AM TO 9:00 AM AND 4:00 PM TO 6:00 PM
INTERSECTION: N/S PRIMROSE AVENUE

E/W MILLBRAE AVENUE

15 MIN COUNTS 7:00 AM TO 9:00 AM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL AM PEAK HOUR

700-715 0 0 1 2 26 1 0 2 2 0 26 0 60 700-800 2
715-730 0 0 0 0 35 1 0 1 1 0 34 1 73
730-745 0 1 1 0 32 1 0 0 1 0 33 0 69 0 1 2 117
745-800 0 0 0 0 24 0 0 0 0 1 19 0 44
800-815 0 1 0 0 19 0 1 1 0 1 23 0 46 3
815-830 0 1 0 0 19 0 0 0 0 2 23 0 45
830-845 0 0 1 0 22 0 0 0 0 0 27 0 50
845-900 0 0 0 2 15 0 0 0 0 0 23 2 42 1
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 112 4 3 0
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 1 2 2 117 3 0 3 4 1 112 1 246 1
715-815 0 2 1 0 110 2 1 2 2 2 109 1 232 PRIMROSE AVENUE
730-830 0 3 1 0 94 1 1 1 1 4 98 0 204
745-845 0 2 1 0 84 0 1 1 0 4 92 0 185
800-900 0 2 1 2 75 0 1 1 0 3 96 2 183

15 MIN COUNTS 4:00 PM TO 6:00 PM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL PM PEAK HOUR

400-415 0 0 0 0 34 0 0 1 0 1 24 0 60 445-545 2
415-430 0 0 0 0 47 0 0 0 1 0 30 0 78
430-445 0 0 0 1 46 0 2 0 0 3 31 1 84 0 1 1 182
445-500 0 0 0 1 47 2 0 0 1 0 36 1 88
500-515 0 0 0 0 48 1 0 0 0 2 25 0 76 3
515-530 0 1 1 0 45 0 0 0 0 1 32 0 80
530-545 0 0 0 1 42 0 1 0 0 0 40 1 85
545-600 1 0 1 0 33 0 0 0 3 0 27 0 65 2
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 133 1 0 1
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-500 0 0 0 2 174 2 2 1 2 4 121 2 310 3
415-515 0 0 0 2 188 3 2 0 2 5 122 2 326 PRIMROSE AVENUE
430-530 0 1 1 2 186 3 2 0 1 6 124 2 328
445-545 0 1 1 2 182 3 1 0 1 3 133 2 329
500-600 1 1 2 1 168 1 1 0 3 3 124 1 306
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INTERSECTION TURNING MOVEMENT COUNT SUMMARY

CLIENT: KIMLEY-HORN AND ASSOCIATES
PROJECT: ROHNERT PARK
DATE: WEDNESDAY, NOVEMBER 8TH 2006
PERIODS: 7:00 AM TO 9:00 AM AND 4:00 PM TO 6:00 PM
INTERSECTION: N/S WHISTLER AVENUE

E/W MILLBRAE AVENUE

15 MIN COUNTS 7:00 AM TO 9:00 AM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL AM PEAK HOUR

700-715 0 0 0 0 19 0 0 1 1 0 17 0 38 715-815 3
715-730 0 1 0 0 34 0 1 0 0 0 27 0 63
730-745 0 1 0 0 27 0 0 0 0 0 33 0 61 0 3 0 108
745-800 0 0 0 0 24 0 0 0 1 0 21 0 46
800-815 0 1 0 3 23 0 1 0 0 0 20 0 48 0
815-830 0 0 0 0 20 1 0 0 0 0 24 1 46
830-845 0 0 1 1 22 0 0 1 0 1 12 0 38
845-900 0 0 0 0 16 0 0 0 1 0 19 0 36 0
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 101 1 0 2
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 2 0 0 104 0 1 1 2 0 98 0 208 0
715-815 0 3 0 3 108 0 2 0 1 0 101 0 218 WHISTLER AVENUE
730-830 0 2 0 3 94 1 1 0 1 0 98 1 201
745-845 0 1 1 4 89 1 1 1 1 1 77 1 178
800-900 0 1 1 4 81 1 1 1 1 1 75 1 168

15 MIN COUNTS 4:00 PM TO 6:00 PM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL PM PEAK HOUR

400-415 0 0 0 3 38 1 0 0 0 0 16 0 58 415-515 8
415-430 0 0 1 1 41 1 0 8 0 1 32 0 85
430-445 0 0 2 2 43 3 0 2 0 1 34 1 88 1 1 4 191
445-500 0 0 1 1 49 0 0 0 0 0 31 0 82
500-515 1 1 0 4 58 0 0 0 1 1 21 1 88 4
515-530 0 0 0 5 41 1 0 0 0 0 36 0 83
530-545 2 1 1 0 37 0 2 2 0 0 37 0 82
545-600 0 0 3 0 40 0 0 2 0 0 25 0 70 2
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 118 1 10 0
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-500 0 0 4 7 171 5 0 10 0 2 113 1 313 3
415-515 1 1 4 8 191 4 0 10 1 3 118 2 343 WHISTLER AVENUE
430-530 1 1 3 12 191 4 0 2 1 2 122 2 341
445-545 3 2 2 10 185 1 2 2 1 1 125 1 335
500-600 3 2 4 9 176 1 2 4 1 1 119 1 323



WILTEC Phone: (925) 706-9911     Fax: (925) 706-9914

INTERSECTION TURNING MOVEMENT COUNT SUMMARY

CLIENT: KIMLEY-HORN AND ASSOCIATES
PROJECT: ROHNERT PARK
DATE: WEDNESDAY, NOVEMBER 8TH 2006
PERIODS: 7:00 AM TO 9:00 AM AND 4:00 PM TO 6:00 PM
INTERSECTION: N/S LANGNER AVENUE (SOUTH)

E/W MILLBRAE AVENUE

15 MIN COUNTS 7:00 AM TO 9:00 AM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL AM PEAK HOUR

700-715 0 0 0 0 13 0 0 0 1 0 16 0 30 730-830 0
715-730 0 0 0 0 20 0 2 0 0 0 29 0 51
730-745 0 0 0 0 33 0 2 0 1 0 29 0 65 0 0 0 119
745-800 0 0 0 0 33 0 1 0 0 1 34 0 69
800-815 0 0 0 0 29 0 0 0 1 0 29 0 59 0
815-830 0 0 0 0 24 0 0 0 0 2 28 0 54
830-845 0 0 0 0 19 1 0 0 0 2 27 0 49
845-900 0 0 0 0 18 1 1 0 0 4 25 0 49 0
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 120 2 0 3
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 99 0 5 0 2 1 108 0 215 3
715-815 0 0 0 0 115 0 5 0 2 1 121 0 244 LANGNER AVENUE (SOUTH)
730-830 0 0 0 0 119 0 3 0 2 3 120 0 247
745-845 0 0 0 0 105 1 1 0 1 5 118 0 231
800-900 0 0 0 0 90 2 1 0 1 8 109 0 211

15 MIN COUNTS 4:00 PM TO 6:00 PM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL PM PEAK HOUR

400-415 0 0 0 0 54 0 0 0 1 0 18 0 73 415-515 0
415-430 0 0 0 0 60 0 2 0 0 2 36 0 100
430-445 0 0 0 0 65 1 1 0 0 1 36 0 104 0 0 0 254
445-500 0 0 0 0 66 1 3 0 0 1 41 0 112
500-515 0 0 0 0 63 1 0 0 2 0 37 0 103 3
515-530 0 0 0 0 59 0 2 0 2 1 33 0 97
530-545 0 0 0 0 55 0 0 0 0 0 41 0 96
545-600 0 0 0 0 51 0 0 0 0 2 32 0 85 0
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 150 2 0 6
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-500 0 0 0 0 245 2 6 0 1 4 131 0 389 4
415-515 0 0 0 0 254 3 6 0 2 4 150 0 419 LANGNER AVENUE (SOUTH)
430-530 0 0 0 0 253 3 6 0 4 3 147 0 416
445-545 0 0 0 0 243 2 5 0 4 2 152 0 408
500-600 0 0 0 0 228 1 2 0 4 3 143 0 381



WILTEC Phone: (925) 706-9911     Fax: (925) 706-9914

INTERSECTION TURNING MOVEMENT COUNT SUMMARY

CLIENT: KIMLEY-HORN AND ASSOCIATES
PROJECT: ROHNERT PARK
DATE: WEDNESDAY, NOVEMBER 8TH 2006
PERIODS: 7:00 AM TO 9:00 AM AND 4:00 PM TO 6:00 PM
INTERSECTION: N/S LABATH AVENUE

E/W MILLBRAE AVENUE

15 MIN COUNTS 7:00 AM TO 9:00 AM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL AM PEAK HOUR

700-715 0 0 0 0 16 0 0 0 2 0 13 0 31 730-830 0
715-730 0 0 0 0 20 1 0 0 0 0 25 0 46
730-745 0 0 0 0 35 0 0 0 0 1 34 0 70 0 0 0 115
745-800 0 0 0 0 28 0 0 0 0 1 38 0 67
800-815 0 0 0 0 25 0 0 0 3 0 23 0 51 0
815-830 0 0 0 0 27 0 0 0 0 0 27 0 54
830-845 0 0 0 0 21 0 0 0 0 1 28 0 50
845-900 0 0 0 0 28 0 2 0 0 2 29 0 61 0
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 122 3 0 0
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 99 1 0 0 2 2 110 0 214 2
715-815 0 0 0 0 108 1 0 0 3 2 120 0 234 LABATH AVENUE
730-830 0 0 0 0 115 0 0 0 3 2 122 0 242
745-845 0 0 0 0 101 0 0 0 3 2 116 0 222
800-900 0 0 0 0 101 0 2 0 3 3 107 0 216

15 MIN COUNTS 4:00 PM TO 6:00 PM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL PM PEAK HOUR

400-415 0 0 0 0 52 5 1 0 0 2 26 0 86 415-515 0
415-430 0 0 0 0 58 1 0 0 1 0 38 0 98
430-445 0 0 0 0 69 1 0 0 2 0 42 0 114 0 0 0 258
445-500 0 0 0 0 53 0 0 0 1 2 40 0 96
500-515 0 0 0 0 78 3 2 0 2 0 37 0 122 5
515-530 0 0 0 0 50 0 1 0 1 0 33 0 85
530-545 0 0 0 0 50 0 0 0 1 4 39 0 94
545-600 0 0 0 0 48 1 0 0 3 0 39 0 91 0
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 157 6 0 2
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-500 0 0 0 0 232 7 1 0 4 4 146 0 394 2
415-515 0 0 0 0 258 5 2 0 6 2 157 0 430 LABATH AVENUE
430-530 0 0 0 0 250 4 3 0 6 2 152 0 417
445-545 0 0 0 0 231 3 3 0 5 6 149 0 397
500-600 0 0 0 0 226 4 3 0 7 4 148 0 392



WILTEC Phone: (925) 706-9911     Fax: (925) 706-9914

INTERSECTION TURNING MOVEMENT COUNT SUMMARY

CLIENT: KIMLEY-HORN AND ASSOCIATES
PROJECT: ROHNERT PARK
DATE: WEDNESDAY, NOVEMBER 8TH 2006
PERIODS: 7:00 AM TO 9:00 AM AND 4:00 PM TO 6:00 PM
INTERSECTION: N/S DOWDELL AVENUE

E/W MILLBRAE AVENUE

15 MIN COUNTS 7:00 AM TO 9:00 AM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL AM PEAK HOUR

700-715 0 0 0 0 16 0 0 0 2 2 14 0 34 730-830 0
715-730 0 0 0 0 25 1 1 0 3 1 24 0 55
730-745 0 0 0 0 31 0 0 0 2 2 29 0 64 0 0 0 103
745-800 0 0 0 0 27 1 0 0 1 4 30 0 63
800-815 0 0 0 0 22 0 0 0 1 3 24 0 50 2
815-830 0 0 0 0 23 1 0 0 7 5 26 0 62
830-845 0 0 0 0 22 0 0 0 1 5 15 0 43
845-900 0 0 0 0 20 0 1 0 2 2 19 0 44 0
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 109 11 0 0
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 99 2 1 0 8 9 97 0 216 14
715-815 0 0 0 0 105 2 1 0 7 10 107 0 232 DOWDELL AVENUE
730-830 0 0 0 0 103 2 0 0 11 14 109 0 239
745-845 0 0 0 0 94 2 0 0 10 17 95 0 218
800-900 0 0 0 0 87 1 1 0 11 15 84 0 199

15 MIN COUNTS 4:00 PM TO 6:00 PM
1 2 3 4 5 6 7 8 9 10 11 12

PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL PM PEAK HOUR

400-415 0 0 0 0 51 1 1 0 7 2 25 0 87 415-515 0
415-430 0 0 0 0 50 0 0 0 9 7 30 0 96
430-445 0 0 0 0 62 0 0 0 6 3 35 0 106 0 0 0 235
445-500 0 0 0 0 64 0 0 0 6 3 35 0 108
500-515 0 0 0 0 59 0 0 0 11 1 37 0 108 0
515-530 0 0 0 0 38 2 0 0 6 4 37 0 87
530-545 0 0 0 0 46 2 0 0 8 4 36 0 96
545-600 0 0 0 0 42 0 1 0 9 3 32 0 87 0
HOUR TOTALS

1 2 3 4 5 6 7 8 9 10 11 12 MILLBRAE AVENUE 137 32 0 0
TIME SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
400-500 0 0 0 0 227 1 1 0 28 15 125 0 397 14
415-515 0 0 0 0 235 0 0 0 32 14 137 0 418 DOWDELL AVENUE
430-530 0 0 0 0 223 2 0 0 29 11 144 0 409
445-545 0 0 0 0 207 4 0 0 31 12 145 0 399
500-600 0 0 0 0 185 4 1 0 34 12 142 0 378



EXISTING CONDITIONS
(SYNCHRO)



1: Wilfred Ave & Stony Point Road Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 1
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 4 11 63 5 54 10 852 46 53 523 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 4 12 66 5 57 11 897 48 56 551 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1612 1629 552 1618 1606 921 553 945
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1612 1629 552 1618 1606 921 553 945
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 95 98 10 95 83 99 92
cM capacity (veh/h) 62 93 534 73 96 328 1017 726
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 16 128 11 945 56 553
Volume Left 0 66 11 0 56 0
Volume Right 12 57 0 48 0 2
cSH 236 118 1017 1700 726 1700
Volume to Capacity 0.07 1.09 0.01 0.56 0.08 0.33
Queue Length 95th (ft) 5 191 1 0 6 0
Control Delay (s) 21.4 180.8 8.6 0.0 10.4 0.0
Lane LOS C F A B
Approach Delay (s) 21.4 180.8 0.1 1.0
Approach LOS C F
Intersection Summary
Average Delay 14.2
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 2
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 17 10 10 51 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 18 11 11 54 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 64 28 140 129 23 140 129 59
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 64 28 140 129 23 140 129 59
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 99 99 99 99 99 99
cM capacity (veh/h) 1538 1585 804 751 1054 805 751 1007
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 39 75 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 1538 1585 851 841
Volume to Capacity 0.01 0.01 0.04 0.04
Queue Length 95th (ft) 1 1 3 3
Control Delay (s) 2.0 1.1 9.4 9.4
Lane LOS A A A A
Approach Delay (s) 2.0 1.1 9.4 9.4
Approach LOS A A
Intersection Summary
Average Delay 4.3
Intersection Capacity Utilization 14.4% ICU Level of Service A
Analysis Period (min) 15



3: Wilfred Ave & Whistler Ave Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 3
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 17 10 10 51 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 18 11 11 54 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 64 28 140 129 23 140 129 59
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 64 28 140 129 23 140 129 59
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 99 99 99 99 99 99
cM capacity (veh/h) 1538 1585 804 751 1054 805 751 1007
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 39 75 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 1538 1585 851 841
Volume to Capacity 0.01 0.01 0.04 0.04
Queue Length 95th (ft) 1 1 3 3
Control Delay (s) 2.0 1.1 9.4 9.4
Lane LOS A A A A
Approach Delay (s) 2.0 1.1 9.4 9.4
Approach LOS A A
Intersection Summary
Average Delay 4.3
Intersection Capacity Utilization 14.4% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 4
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 17 10 10 51 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 18 11 11 54 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 64 28 140 129 23 140 129 59
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 64 28 140 129 23 140 129 59
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 99 99 99 99 99 99
cM capacity (veh/h) 1538 1585 804 751 1054 805 751 1007
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 39 75 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 1538 1585 851 841
Volume to Capacity 0.01 0.01 0.04 0.04
Queue Length 95th (ft) 1 1 3 3
Control Delay (s) 2.0 1.1 9.4 9.4
Lane LOS A A A A
Approach Delay (s) 2.0 1.1 9.4 9.4
Approach LOS A A
Intersection Summary
Average Delay 4.3
Intersection Capacity Utilization 14.4% ICU Level of Service A
Analysis Period (min) 15



5: Wilfred Ave & Labath Ave Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 5
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 8 0 0 71 4 1 0 2 6 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 8 0 0 75 4 1 0 2 6 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 79 8 86 87 8 87 85 77
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 79 8 86 87 8 87 85 77
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 100 99 100 100
cM capacity (veh/h) 1519 1612 899 803 1073 896 805 984
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 8 79 3 7
Volume Left 0 0 1 6
Volume Right 0 4 2 0
cSH 1519 1612 1008 882
Volume to Capacity 0.00 0.00 0.00 0.01
Queue Length 95th (ft) 0 0 0 1
Control Delay (s) 0.0 0.0 8.6 9.1
Lane LOS A A
Approach Delay (s) 0.0 0.0 8.6 9.1
Approach LOS A A
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 14.0% ICU Level of Service A
Analysis Period (min) 15

6: Wilfred Ave & Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 6
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 18 1 0 62 9 1 3 5 11 2 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 19 1 0 65 9 1 3 5 12 2 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked
vC, conflicting volume 75 20 99 96 19 98 92 70
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 75 20 99 96 19 98 92 70
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 100 99 100 99
cM capacity (veh/h) 1525 1596 875 793 1059 876 797 993
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 21 75 9 20
Volume Left 1 0 1 12
Volume Right 1 9 5 6
cSH 1525 1596 933 900
Volume to Capacity 0.00 0.00 0.01 0.02
Queue Length 95th (ft) 0 0 1 2
Control Delay (s) 0.4 0.0 8.9 9.1
Lane LOS A A A
Approach Delay (s) 0.4 0.0 8.9 9.1
Approach LOS A A
Intersection Summary
Average Delay 2.2
Intersection Capacity Utilization 14.2% ICU Level of Service A
Analysis Period (min) 15



7: Wilfred Ave & Redwood Drive Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 7
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.88 1.00 0.95 1.00 1.00 0.95
Frt 0.93 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1720 1778 2787 1770 3539 1583 1770 3492
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1720 1778 2787 1770 3539 1583 1770 3492
Volume (vph) 4 9 13 187 9 570 35 515 59 221 364 35
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 4 9 14 197 9 600 37 542 62 233 383 37
RTOR Reduction (vph) 0 13 0 0 0 373 0 0 50 0 8 0
Lane Group Flow (vph) 0 14 0 0 206 227 37 542 12 233 412 0
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 2.9 29.8 29.8 4.8 15.2 15.2 14.1 24.5
Effective Green, g (s) 3.4 30.3 30.3 5.3 15.7 15.7 14.6 25.0
Actuated g/C Ratio 0.04 0.38 0.38 0.07 0.20 0.20 0.18 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 73 673 1056 117 695 311 323 1091
v/s Ratio Prot c0.01 c0.12 0.02 c0.15 c0.13 0.12
v/s Ratio Perm 0.08 0.01
v/c Ratio 0.19 0.31 0.22 0.32 0.78 0.04 0.72 0.38
Uniform Delay, d1 37.0 17.5 16.8 35.6 30.5 26.0 30.8 21.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.72 0.62
Incremental Delay, d2 1.2 1.2 0.5 1.6 5.5 0.1 4.4 0.1
Delay (s) 38.2 18.6 17.3 37.2 36.1 26.1 26.6 13.5
Level of Service D B B D D C C B
Approach Delay (s) 38.2 17.6 35.2 18.1
Approach LOS D B D B
Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

8: Commerce Boulevard & Redwood Drive Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 8
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3269 1770 3539 1583 1770 3529
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3269 1770 3539 1583 1770 3529
Volume (vph) 4 127 36 268 235 244 40 121 618 261 149 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 4 134 38 282 247 257 42 127 651 275 157 3
RTOR Reduction (vph) 0 0 32 0 197 0 0 0 352 0 1 0
Lane Group Flow (vph) 4 134 6 282 307 0 42 127 299 275 159 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 12.9 12.9 6.5 18.1 3.5 25.8 25.8 16.8 39.1
Effective Green, g (s) 1.8 13.4 13.4 7.0 18.6 4.0 26.3 26.3 17.3 39.6
Actuated g/C Ratio 0.02 0.17 0.17 0.09 0.23 0.05 0.33 0.33 0.22 0.50
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 312 265 155 760 89 1163 520 383 1747
v/s Ratio Prot 0.00 0.07 c0.16 c0.09 0.02 0.04 c0.16 0.05
v/s Ratio Perm 0.00 c0.19
v/c Ratio 0.10 0.43 0.02 1.82 0.40 0.47 0.11 0.57 0.72 0.09
Uniform Delay, d1 38.3 29.9 27.8 36.5 26.0 37.0 18.7 22.2 29.1 10.7
Progression Factor 1.00 1.00 1.00 1.29 1.20 0.91 0.97 1.99 1.00 1.00
Incremental Delay, d2 1.1 1.0 0.0 389.0 0.3 3.2 0.2 3.8 6.3 0.1
Delay (s) 39.4 30.8 27.9 436.0 31.6 36.8 18.3 48.1 35.4 10.8
Level of Service D C C F C D B D D B
Approach Delay (s) 30.4 176.7 42.9 26.3
Approach LOS C F D C
Intersection Summary
HCM Average Control Delay 86.1 HCM Level of Service F
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1583 1863 1583 1770 1863
Volume (vph) 390 447 309 571 547 463
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 411 471 325 601 576 487
RTOR Reduction (vph) 0 380 0 331 0 0
Lane Group Flow (vph) 411 91 325 270 576 487
Turn Type Perm Perm Prot
Protected Phases 3 2 1 6
Permitted Phases 3 2
Actuated Green, G (s) 15.0 15.0 35.5 35.5 16.0 56.0
Effective Green, g (s) 15.5 15.5 36.0 36.0 16.5 56.5
Actuated g/C Ratio 0.19 0.19 0.45 0.45 0.21 0.71
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 665 307 838 712 365 1316
v/s Ratio Prot c0.12 0.17 c0.33 c0.26
v/s Ratio Perm 0.06 0.17
v/c Ratio 0.62 0.30 0.39 0.38 1.58 0.37
Uniform Delay, d1 29.5 27.6 14.7 14.6 31.8 4.7
Progression Factor 1.31 5.16 0.95 3.74 0.95 0.62
Incremental Delay, d2 1.7 0.5 1.3 1.5 269.5 0.6
Delay (s) 40.4 143.0 15.2 56.0 299.8 3.5
Level of Service D F B E F A
Approach Delay (s) 95.2 41.7 164.1
Approach LOS F D F
Intersection Summary
HCM Average Control Delay 103.4 HCM Level of Service F
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3493 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3493 1770 1583
Volume (vph) 189 886 483 47 116 172
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 199 933 508 49 122 181
RTOR Reduction (vph) 0 0 8 0 0 133
Lane Group Flow (vph) 199 933 549 0 122 48
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 14.2 50.5 31.8 20.5 20.5
Effective Green, g (s) 14.7 51.0 32.3 21.0 21.0
Actuated g/C Ratio 0.18 0.64 0.40 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 325 2256 1410 465 416
v/s Ratio Prot c0.11 c0.26 0.16 c0.07
v/s Ratio Perm 0.03
v/c Ratio 0.61 0.41 0.39 0.26 0.11
Uniform Delay, d1 30.0 7.1 16.9 23.4 22.4
Progression Factor 1.38 0.60 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.8 1.4 0.6
Delay (s) 41.9 4.3 17.7 24.7 23.0
Level of Service D A B C C
Approach Delay (s) 10.9 17.7 23.7
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1687 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1687 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 295 3 29 8 3 5 501 548 2 7 429 468
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 311 3 31 8 3 5 527 577 2 7 452 493
RTOR Reduction (vph) 0 0 26 0 5 0 0 0 0 0 0 361
Lane Group Flow (vph) 156 158 5 0 11 0 527 579 0 7 452 132
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 12.5 12.5 12.5 1.5 27.1 46.5 1.5 20.9 20.9
Effective Green, g (s) 13.0 13.0 13.0 2.0 27.6 47.0 2.0 21.4 21.4
Actuated g/C Ratio 0.16 0.16 0.16 0.02 0.35 0.59 0.02 0.27 0.27
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 273 274 257 44 611 2078 44 947 423
v/s Ratio Prot 0.09 c0.09 c0.01 c0.30 0.16 0.00 c0.13
v/s Ratio Perm 0.00 0.08
v/c Ratio 0.57 0.58 0.02 0.25 0.86 0.28 0.16 0.48 0.31
Uniform Delay, d1 30.9 31.0 28.1 38.3 24.4 8.1 38.2 24.6 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.19 0.81 1.82
Incremental Delay, d2 2.9 2.9 0.0 3.0 12.0 0.3 1.5 1.6 1.7
Delay (s) 33.8 33.9 28.2 41.3 36.4 8.5 47.0 21.4 44.5
Level of Service C C C D D A D C D
Approach Delay (s) 33.3 41.3 21.8 33.5
Approach LOS C D C C
Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 908 0 0 597
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 956 0 0 628
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1584 956 956
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1584 956 956
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 119 313 719
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 956 628
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.56 0.37
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 138 22 14 452 496 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 145 23 15 476 522 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 811 283 565
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 811 283 565
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 54 97 99
cM capacity (veh/h) 313 714 1003
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 145 23 15 238 238 348 217
Volume Left 145 0 15 0 0 0 0
Volume Right 0 23 0 0 0 0 43
cSH 313 714 1003 1700 1700 1700 1700
Volume to Capacity 0.46 0.03 0.01 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 59 3 1 0 0 0 0
Control Delay (s) 26.1 10.2 8.6 0.0 0.0 0.0 0.0
Lane LOS D B A
Approach Delay (s) 23.9 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 29.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 289 321 523 251 204 340
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 304 338 551 264 215 358
RTOR Reduction (vph) 0 261 0 151 0 0
Lane Group Flow (vph) 304 77 551 113 215 358
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 14.0 14.0 26.7 26.7 9.3 40.5
Effective Green, g (s) 14.5 14.5 27.2 27.2 9.8 41.0
Actuated g/C Ratio 0.23 0.23 0.43 0.43 0.15 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 404 361 798 678 273 1203
v/s Ratio Prot c0.17 c0.30 c0.12 0.19
v/s Ratio Perm 0.05 0.07
v/c Ratio 0.75 0.21 0.69 0.17 0.79 0.30
Uniform Delay, d1 22.8 19.9 14.7 11.2 25.8 4.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.7 0.3 4.9 0.5 13.9 0.6
Delay (s) 30.6 20.2 19.6 11.7 39.8 5.6
Level of Service C C B B D A
Approach Delay (s) 25.1 17.0 18.4
Approach LOS C B B
Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 63.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1553 1504 1770 1669
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1553 1504 1770 1669
Volume (vph) 36 531 44 116 490 51 61 13 123 236 45 101
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 38 559 46 122 516 54 64 14 129 248 47 106
RTOR Reduction (vph) 0 0 36 0 0 42 0 49 53 0 57 0
Lane Group Flow (vph) 38 559 10 122 516 12 64 27 14 248 96 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 16.5 16.5 4.4 17.6 17.6 4.5 16.8 16.8 24.3 36.6
Effective Green, g (s) 3.8 17.0 17.0 4.9 18.1 18.1 5.0 17.3 17.3 24.8 37.1
Actuated g/C Ratio 0.05 0.21 0.21 0.06 0.23 0.23 0.06 0.22 0.22 0.31 0.46
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 752 336 210 801 358 215 336 325 549 774
v/s Ratio Prot 0.02 c0.16 0.04 c0.15 c0.02 0.02 c0.14 c0.06
v/s Ratio Perm 0.01 0.01 0.01
v/c Ratio 0.45 0.74 0.03 0.58 0.64 0.03 0.30 0.08 0.04 0.45 0.12
Uniform Delay, d1 37.1 29.5 25.0 36.6 28.0 24.1 35.8 25.0 24.8 22.1 12.2
Progression Factor 1.00 1.00 1.00 0.73 0.56 0.22 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 4.0 0.0 3.6 1.6 0.0 0.8 0.5 0.3 0.6 0.3
Delay (s) 40.9 33.5 25.0 30.3 17.1 5.3 36.6 25.5 25.1 22.7 12.5
Level of Service D C C C B A D C C C B
Approach Delay (s) 33.3 18.5 28.8 18.8
Approach LOS C B C B
Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3126 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3126 1441 3433 1863 1583
Volume (vph) 203 748 113 317 563 361 89 157 340 432 205 232
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 214 787 119 334 593 380 94 165 358 455 216 244
RTOR Reduction (vph) 0 0 82 0 0 263 0 156 156 0 0 188
Lane Group Flow (vph) 214 787 37 334 593 117 94 188 23 455 216 56
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.0 24.6 24.6 11.5 24.1 24.1 8.2 10.0 10.0 15.9 17.7 17.7
Effective Green, g (s) 12.5 25.1 25.1 12.0 24.6 24.6 8.7 10.5 10.5 16.4 18.2 18.2
Actuated g/C Ratio 0.16 0.31 0.31 0.15 0.31 0.31 0.11 0.13 0.13 0.20 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 1595 497 515 1088 487 192 410 189 704 424 360
v/s Ratio Prot c0.12 0.15 0.10 c0.17 0.05 0.06 c0.13 c0.12
v/s Ratio Perm 0.02 0.07 0.02 0.04
v/c Ratio 0.77 0.49 0.08 0.65 0.55 0.24 0.49 0.46 0.12 0.65 0.51 0.15
Uniform Delay, d1 32.4 22.3 19.3 32.0 23.0 20.7 33.6 32.1 30.7 29.1 27.0 24.7
Progression Factor 0.73 0.62 0.48 0.78 0.67 1.19 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.1 1.0 0.3 2.4 1.7 1.0 2.0 0.8 0.3 2.0 1.0 0.2
Delay (s) 34.7 14.8 9.4 27.3 17.1 25.7 35.5 32.9 31.0 31.2 28.0 24.9
Level of Service C B A C B C D C C C C C
Approach Delay (s) 18.1 22.2 32.8 28.8
Approach LOS B C C C
Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4948 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.71 1.00
Satd. Flow (perm) 4948 1770 3539 1583 1541 1312 1255 1583
Volume (vph) 0 1210 265 68 983 199 6 0 17 692 1 319
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1274 279 72 1035 209 6 0 18 728 1 336
RTOR Reduction (vph) 0 40 0 0 0 0 0 12 0 0 0 56
Lane Group Flow (vph) 0 1513 0 72 1035 209 0 12 0 364 365 280
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.8 4.8 45.1 80.0 25.9 25.9 25.9 25.9
Effective Green, g (s) 36.3 5.3 45.6 80.0 26.4 26.4 26.4 26.4
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.33 0.33 0.33 0.33
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2245 117 2017 1583 509 433 414 522
v/s Ratio Prot c0.31 0.04 c0.29
v/s Ratio Perm 0.13 0.01 0.28 c0.29 0.18
v/c Ratio 0.67 0.62 0.51 0.13 0.02 0.84 0.88 0.54
Uniform Delay, d1 17.2 36.4 10.5 0.0 18.1 24.8 25.3 21.8
Progression Factor 0.42 1.05 0.86 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 8.6 0.9 0.2 0.0 13.7 19.2 1.1
Delay (s) 8.7 46.6 9.9 0.2 18.1 38.5 44.6 22.9
Level of Service A D A A B D D C
Approach Delay (s) 8.7 10.3 18.1 35.7
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1475
Volume (vph) 15 1657 247 0 985 315 262 0 262 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 16 1744 260 0 1037 332 276 0 276 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 2 2 0 2 0
Lane Group Flow (vph) 16 1744 260 0 1037 332 276 137 137 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 1.1 51.5 80.0 45.9 80.0 19.5 19.5 19.5 19.5
Effective Green, g (s) 1.6 52.0 80.0 46.4 80.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.02 0.65 1.00 0.58 1.00 0.25 0.25 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 35 4165 1583 2949 1583 347 376 376 369
v/s Ratio Prot 0.01 c0.27 0.20 0.09
v/s Ratio Perm 0.16 0.21 c0.20 0.09 0.01
v/c Ratio 0.46 0.42 0.16 0.35 0.21 0.80 0.36 0.36 0.04
Uniform Delay, d1 38.8 6.7 0.0 8.9 0.0 28.1 24.7 24.7 22.7
Progression Factor 1.07 1.09 1.00 0.66 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.2 0.2 0.1 0.3 0.2 11.9 0.6 0.6 0.0
Delay (s) 47.7 7.6 0.1 6.1 0.2 40.0 25.3 25.3 22.8
Level of Service D A A A A D C C C
Approach Delay (s) 6.9 4.6 32.7 22.8
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4968 1610 3327 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4968 1610 3327 1583 1610 3390 1583
Volume (vph) 268 1120 542 117 766 140 377 275 203 102 230 157
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 282 1179 571 123 806 147 397 289 214 107 242 165
RTOR Reduction (vph) 0 0 383 0 30 0 0 0 172 0 0 140
Lane Group Flow (vph) 282 1179 188 123 923 0 221 465 42 107 242 25
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.6 25.8 25.8 9.4 22.6 15.3 15.3 15.3 11.5 11.5 11.5
Effective Green, g (s) 13.1 26.3 26.3 9.9 23.1 15.8 15.8 15.8 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.33 0.33 0.12 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 562 1163 520 219 1435 318 657 313 242 509 237
v/s Ratio Prot 0.08 c0.33 0.07 c0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.12 0.03 0.02
v/c Ratio 0.50 1.01 0.36 0.56 0.64 0.69 0.71 0.14 0.44 0.48 0.10
Uniform Delay, d1 30.5 26.9 20.4 33.0 24.9 29.9 29.9 26.5 31.0 31.1 29.4
Progression Factor 0.79 0.80 2.93 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 28.9 1.8 3.3 2.2 6.5 3.5 0.2 1.3 0.7 0.2
Delay (s) 24.7 50.4 61.8 36.3 27.1 36.3 33.4 26.7 32.2 31.8 29.6
Level of Service C D E D C D C C C C C
Approach Delay (s) 50.0 28.1 32.5 31.2
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 39.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3372 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3372 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 113 373 172 115 510 93 319 509 101 83 326 201
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 119 393 181 121 537 98 336 536 106 87 343 212
RTOR Reduction (vph) 0 80 0 0 0 77 0 0 65 0 0 157
Lane Group Flow (vph) 119 494 0 121 537 21 336 536 41 87 343 55
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 14.5 5.5 14.5 14.5 13.5 25.9 25.9 5.1 17.5 17.5
Effective Green, g (s) 6.0 15.0 6.0 15.0 15.0 14.0 26.4 26.4 5.6 18.0 18.0
Actuated g/C Ratio 0.09 0.22 0.09 0.22 0.22 0.20 0.38 0.38 0.08 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 154 733 154 769 344 359 713 606 144 486 413
v/s Ratio Prot 0.07 0.15 c0.07 c0.15 c0.19 c0.29 0.05 0.18
v/s Ratio Perm 0.01 0.03 0.03
v/c Ratio 0.77 0.67 0.79 0.70 0.06 0.94 0.75 0.07 0.60 0.71 0.13
Uniform Delay, d1 30.8 24.8 30.9 24.9 21.4 27.1 18.5 13.5 30.6 23.1 19.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.0 2.5 22.6 2.8 0.1 31.2 7.2 0.2 7.0 8.4 0.7
Delay (s) 51.9 27.2 53.5 27.7 21.5 58.3 25.6 13.7 37.6 31.5 20.2
Level of Service D C D C C E C B D C C
Approach Delay (s) 31.4 31.0 35.6 28.6
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 32.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 69.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3508 1770 3539 1583 1770 1656 1770 1654
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3508 1770 3539 1583 1770 1656 1770 1654
Volume (vph) 78 525 32 53 663 249 48 22 63 376 28 82
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 82 553 34 56 698 262 51 23 66 396 29 86
RTOR Reduction (vph) 0 4 0 0 0 101 0 61 0 0 58 0
Lane Group Flow (vph) 82 583 0 56 698 161 51 28 0 396 57 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.2 35.7 4.4 32.9 32.9 3.3 6.2 25.7 28.6
Effective Green, g (s) 7.7 36.2 4.9 33.4 33.4 3.8 6.7 26.2 29.1
Actuated g/C Ratio 0.09 0.40 0.05 0.37 0.37 0.04 0.07 0.29 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 1411 96 1313 587 75 123 515 535
v/s Ratio Prot c0.05 0.17 0.03 c0.20 c0.03 0.02 c0.22 c0.03
v/s Ratio Perm 0.10
v/c Ratio 0.54 0.41 0.58 0.53 0.27 0.68 0.23 0.77 0.11
Uniform Delay, d1 39.5 19.3 41.6 22.2 19.8 42.5 39.2 29.1 21.3
Progression Factor 1.00 1.00 0.68 0.54 0.16 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.9 8.3 1.5 1.1 22.4 0.9 6.8 0.1
Delay (s) 43.4 20.2 36.5 13.5 4.2 64.9 40.2 35.9 21.4
Level of Service D C D B A E D D C
Approach Delay (s) 23.0 12.3 49.2 32.7
Approach LOS C B D C
Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 687 285 99 767 0 0 0 0 617 0 182
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 723 300 104 807 0 0 0 0 649 0 192
RTOR Reduction (vph) 0 0 90 0 0 0 0 0 0 0 123 0
Lane Group Flow (vph) 0 723 210 104 807 0 0 0 0 649 69 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.20 0.06 c0.23 c0.19 0.04
v/s Ratio Perm 0.13
v/c Ratio 0.50 0.32 0.44 0.39 0.59 0.14
Uniform Delay, d1 19.7 18.1 35.8 9.9 25.5 21.6
Progression Factor 0.73 0.75 1.28 1.68 1.00 1.00
Incremental Delay, d2 1.0 1.1 1.2 0.5 0.8 0.6
Delay (s) 15.4 14.6 46.9 17.1 26.3 22.2
Level of Service B B D B C C
Approach Delay (s) 15.2 20.5 0.0 25.4
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 1770 1583
Volume (vph) 1303 0 0 545 321 199
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1372 0 0 574 338 209
RTOR Reduction (vph) 0 0 0 0 0 29
Lane Group Flow (vph) 1372 0 0 574 338 180
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 59.4 59.4 21.6 21.6
Effective Green, g (s) 59.9 59.9 22.1 22.1
Actuated g/C Ratio 0.67 0.67 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2355 2355 435 389
v/s Ratio Prot c0.39 0.16 c0.19
v/s Ratio Perm 0.11
v/c Ratio 0.58 0.24 0.78 0.46
Uniform Delay, d1 8.2 6.0 31.7 28.9
Progression Factor 0.71 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.2 8.5 0.9
Delay (s) 6.7 6.3 40.1 29.8
Level of Service A A D C
Approach Delay (s) 6.7 6.3 36.2
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 9 5 11 1 6 180 18 728 12 117 525 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 9 5 12 1 6 189 19 766 13 123 553 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1322 1619 280 1341 1611 383 560 779
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1322 1619 280 1341 1611 383 560 779
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 86 94 98 99 93 69 98 85
cM capacity (veh/h) 65 85 717 91 87 615 1007 834
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 26 197 19 383 383 13 123 368 192
Volume Left 9 1 19 0 0 0 123 0 0
Volume Right 12 189 0 0 0 13 0 0 7
cSH 118 639 1007 1700 1700 1700 834 1700 1700
Volume to Capacity 0.22 0.31 0.02 0.23 0.23 0.01 0.15 0.22 0.11
Queue Length 95th (ft) 20 33 1 0 0 0 13 0 0
Control Delay (s) 43.9 14.8 8.6 0.0 0.0 0.0 10.1 0.0 0.0
Lane LOS E B A B
Approach Delay (s) 43.9 14.8 0.2 1.8
Approach LOS E B
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 2 133 3 3 182 2 1 0 1 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 140 3 3 192 2 1 0 1 1 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 194 143 345 346 142 346 346 193
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 194 143 345 346 142 346 346 193
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 100 100 100 100
cM capacity (veh/h) 1380 1439 606 575 906 606 575 849
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 145 197 2 2
Volume Left 2 3 1 1
Volume Right 3 2 1 0
cSH 1380 1439 727 590
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.1 10.0 11.1
Lane LOS A A A B
Approach Delay (s) 0.1 0.1 10.0 11.1
Approach LOS A B
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 21.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 2 118 3 4 191 8 1 10 0 4 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 124 3 4 201 8 1 11 0 4 1 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 209 127 345 348 126 349 345 205
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 209 127 345 348 126 349 345 205
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1361 1459 605 573 925 595 575 835
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 129 214 12 6
Volume Left 2 4 1 4
Volume Right 3 8 0 1
cSH 1361 1459 576 621
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.2 11.4 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.4 10.9
Approach LOS B B
Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 22.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 150 4 3 254 2 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 158 4 3 267 2 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 162 434 160
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 162 434 160
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 1417 578 885
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 162 271 8
Volume Left 0 3 2
Volume Right 4 0 6
cSH 1700 1417 781
Volume to Capacity 0.10 0.00 0.01
Queue Length 95th (ft) 0 0 1
Control Delay (s) 0.0 0.1 9.7
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.7
Approach LOS A
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 25.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 157 2 5 258 0 6 0 2 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 165 2 5 272 0 6 0 2 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 272 167 448 448 166 451 449 272
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 272 167 448 448 166 451 449 272
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 99 100 100 100 100 100
cM capacity (veh/h) 1292 1410 519 504 878 516 503 767
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 167 277 8 0
Volume Left 0 5 6 0
Volume Right 2 0 2 0
cSH 1292 1410 578 1700
Volume to Capacity 0.00 0.00 0.01 0.00
Queue Length 95th (ft) 0 0 1 0
Control Delay (s) 0.0 0.2 11.3 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.2 11.3 0.0
Approach LOS B A
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 27.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 137 14 0 235 32 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 144 15 0 247 34 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 159 399 152
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 159 399 152
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1420 607 895
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 159 247 34
Volume Left 0 0 34
Volume Right 15 0 0
cSH 1700 1420 607
Volume to Capacity 0.09 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 11.3
Lane LOS B
Approach Delay (s) 0.0 0.0 11.3
Approach LOS B
Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15



7: Wilfred Ave & Redwood Drive Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 27 206 600 37 542 62 233 420
v/c Ratio 0.17 0.27 0.39 0.22 0.78 0.17 0.82 0.38
Control Delay 24.6 17.9 2.7 36.0 39.1 9.0 39.8 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.6 17.9 2.7 36.0 39.1 9.0 39.8 14.4
Queue Length 50th (ft) 6 57 0 17 134 0 125 54
Queue Length 95th (ft) 29 134 36 44 189 30 m136 m55
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 366 772 1550 266 730 376 290 1099
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.27 0.39 0.14 0.74 0.16 0.80 0.38
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

8: Commerce Boulevard & Redwood Drive Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 4 134 38 282 504 42 127 651 275 160
v/c Ratio 0.03 0.48 0.14 1.82 0.53 0.25 0.10 0.71 0.72 0.08
Control Delay 34.2 36.0 10.4 418.1 16.3 33.2 16.0 13.0 46.7 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.2 36.0 10.4 418.1 16.3 33.2 16.0 13.0 46.7 11.4
Queue Length 50th (ft) 2 63 0 ~223 37 18 27 173 132 14
Queue Length 95th (ft) 11 103 23 m#372 82 m25 m44 m259 #342 47
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 405 155 1046 398 1327 922 382 2030
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.30 0.09 1.82 0.48 0.11 0.10 0.71 0.72 0.08
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



10: Wilfred Avenue & Commerce Boulevard Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 3
Kimley Horn and Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 411 471 325 601 576 487
v/c Ratio 0.62 0.69 0.39 0.58 1.58 0.37
Control Delay 42.2 20.5 15.6 7.7 295.2 4.0
Queue Delay 0.0 0.1 0.0 0.3 0.0 0.0
Total Delay 42.2 20.7 15.6 8.0 295.2 4.0
Queue Length 50th (ft) 109 91 133 103 ~399 56
Queue Length 95th (ft) 153 198 104 93 #646 96
Internal Link Dist (ft) 345 380 270
Turn Bay Length (ft) 150 200
Base Capacity (vph) 901 763 838 1043 365 1316
Starvation Cap Reductn 0 20 0 97 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.63 0.39 0.64 1.58 0.37
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

11: Wilfred Avenue & Robert Lakes Road Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 199 933 557 122 181
v/c Ratio 0.61 0.41 0.39 0.26 0.33
Control Delay 41.2 4.4 18.4 25.3 5.8
Queue Delay 0.0 0.3 0.0 0.0 0.0
Total Delay 41.2 4.7 18.4 25.3 5.8
Queue Length 50th (ft) 105 52 98 48 0
Queue Length 95th (ft) m123 m74 157 93 46
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 465 2256 1417 465 549
Starvation Cap Reductn 0 652 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.43 0.58 0.39 0.26 0.33
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



12: US-101 NB Ramps & Commerce Boulevard Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 156 158 31 16 527 579 7 452 493
v/c Ratio 0.57 0.58 0.11 0.11 0.99 0.24 0.05 0.36 0.56
Control Delay 38.5 38.6 10.7 29.3 67.7 8.0 40.3 18.4 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 38.5 38.6 10.7 29.3 67.7 8.0 40.3 18.4 8.1
Queue Length 50th (ft) 76 77 0 5 261 37 3 87 86
Queue Length 95th (ft) 127 128 21 23 #461 157 m9 #176 148
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 438 179 531 2397 177 1266 883
Starvation Cap Reductn 0 0 0 0 0 0 0 0 30
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.36 0.07 0.09 0.99 0.24 0.04 0.36 0.58
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

16: Rohnert Park Expy & Stony Point Road Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 304 338 551 264 215 358
v/c Ratio 0.75 0.54 0.69 0.32 0.78 0.30
Control Delay 36.2 6.5 20.9 3.1 48.9 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.2 6.5 20.9 3.1 48.9 6.0
Queue Length 50th (ft) 110 0 174 0 83 56
Queue Length 95th (ft) #210 57 282 38 #186 93
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 644 798 829 278 1204
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.52 0.69 0.32 0.77 0.30
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 38 559 46 122 516 54 64 76 67 248 153
v/c Ratio 0.28 0.78 0.13 0.47 0.64 0.13 0.24 0.18 0.16 0.47 0.17
Control Delay 40.8 38.8 9.4 31.7 19.3 2.4 37.3 11.0 8.4 26.3 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.8 38.8 9.4 31.7 19.3 2.4 37.3 11.0 8.4 26.3 5.7
Queue Length 50th (ft) 18 138 0 15 95 0 15 6 0 100 13
Queue Length 95th (ft) 47 194 26 43 141 m1 34 41 32 168 46
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 134 752 373 257 834 415 263 432 424 531 882
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.74 0.12 0.47 0.62 0.13 0.24 0.18 0.16 0.47 0.17
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 214 787 119 334 593 380 94 344 179 455 216 244
v/c Ratio 0.78 0.48 0.20 0.65 0.53 0.50 0.43 0.61 0.52 0.68 0.51 0.44
Control Delay 42.2 14.4 2.7 30.6 16.7 5.2 39.3 19.6 10.8 38.3 33.2 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.2 14.4 2.7 30.6 16.7 5.2 39.3 19.6 10.8 38.3 33.2 6.8
Queue Length 50th (ft) 60 64 2 90 127 45 43 42 0 109 101 0
Queue Length 95th (ft) m#137 76 m8 134 162 60 91 79 56 #210 165 56
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1653 595 515 1129 764 229 805 447 666 457 572
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.48 0.20 0.65 0.53 0.50 0.41 0.43 0.40 0.68 0.47 0.43
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1553 72 1035 209 24 364 365 336
v/c Ratio 0.66 0.51 0.51 0.13 0.05 0.84 0.88 0.58
Control Delay 8.6 49.9 10.5 0.2 9.4 43.0 48.8 20.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.6 49.9 10.5 0.2 9.4 43.0 48.8 20.2
Queue Length 50th (ft) 133 39 152 0 2 165 169 96
Queue Length 95th (ft) 168 m#56 220 m0 17 #311 #323 175
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2341 142 2017 1583 572 476 455 627
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.51 0.51 0.13 0.04 0.76 0.80 0.54
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps Existing Conditions
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 16 1744 260 1037 332 276 138 138 18
v/c Ratio 0.12 0.42 0.16 0.33 0.21 0.79 0.37 0.37 0.05
Control Delay 38.7 8.6 0.1 6.1 0.2 43.7 25.3 25.3 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.7 8.6 0.1 6.1 0.2 43.7 25.3 25.3 16.9
Queue Length 50th (ft) 8 167 0 68 0 131 60 60 6
Queue Length 95th (ft) m11 m202 m0 121 m0 183 93 93 18
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 4162 1583 3176 1583 730 791 791 813
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.42 0.16 0.33 0.21 0.38 0.17 0.17 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 282 1179 571 123 953 221 465 214 107 242 165
v/c Ratio 0.51 1.01 0.63 0.56 0.65 0.69 0.71 0.44 0.44 0.48 0.44
Control Delay 27.4 54.4 10.4 46.1 27.7 42.1 36.3 7.4 35.9 33.6 8.8
Queue Delay 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.4 54.4 10.8 46.1 27.7 42.1 36.3 7.4 35.9 33.6 8.8
Queue Length 50th (ft) 70 ~386 116 56 146 112 117 0 54 62 0
Queue Length 95th (ft) 106 #504 279 #152 #234 #196 170 53 98 91 47
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1166 905 218 1472 342 707 505 342 720 466
Starvation Cap Reductn 0 0 76 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 1.01 0.69 0.56 0.65 0.65 0.66 0.42 0.31 0.34 0.35
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

22: Gravenstien Hwy & Stony Point Road Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 119 574 121 537 98 336 536 106 87 343 212
v/c Ratio 0.76 0.70 0.78 0.69 0.23 0.92 0.74 0.16 0.51 0.74 0.38
Control Delay 63.8 24.8 65.4 29.3 6.8 61.6 28.2 4.6 40.4 35.5 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.8 24.8 65.4 29.3 6.8 61.6 28.2 4.6 40.4 35.5 5.9
Queue Length 50th (ft) 51 95 52 108 0 141 204 0 36 135 0
Queue Length 95th (ft) #135 146 #138 157 33 #294 #375 29 78 #256 48
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 156 896 156 859 459 364 721 677 177 465 555
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.64 0.78 0.63 0.21 0.92 0.74 0.16 0.49 0.74 0.38
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



23: Gravenstien Hwy & Redwood Drive Existing Conditions
Graton Rancheria Casino & Hotel PM PEAK

Page 13
Kimley Horn and Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 82 587 56 698 262 51 89 396 115
v/c Ratio 0.47 0.39 0.47 0.49 0.36 0.43 0.44 0.80 0.19
Control Delay 48.8 21.8 40.4 14.4 3.0 52.2 21.4 41.7 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.8 21.8 40.4 14.4 3.0 52.2 21.4 41.7 7.3
Queue Length 50th (ft) 44 122 33 56 2 28 13 210 12
Queue Length 95th (ft) #118 212 #76 272 12 65 55 273 40
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 176 1520 118 1420 731 118 366 578 765
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.39 0.47 0.49 0.36 0.43 0.24 0.69 0.15
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 723 300 104 807 649 192
v/c Ratio 0.49 0.40 0.40 0.39 0.59 0.30
Control Delay 16.0 8.8 47.6 17.3 28.1 5.6
Queue Delay 0.1 0.0 0.0 0.0 0.0 0.0
Total Delay 16.0 8.8 47.6 17.3 28.1 5.6
Queue Length 50th (ft) 205 102 59 188 157 4
Queue Length 95th (ft) 134 m67 m99 242 213 50
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 753 295 2084 1106 633
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 78 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.40 0.35 0.39 0.59 0.30
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1372 574 338 209
v/c Ratio 0.58 0.24 0.78 0.50
Control Delay 7.6 7.1 43.6 26.5
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 7.7 7.1 43.6 26.5
Queue Length 50th (ft) 192 59 181 83
Queue Length 95th (ft) 246 110 244 132
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 275
Base Capacity (vph) 2355 2355 629 588
Starvation Cap Reductn 188 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.24 0.54 0.36
Intersection Summary



NEAR-TERM 2008 NO ACTION
TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2008
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 8 14 106 13 97 12 758 62 75 514 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 8 15 112 14 102 13 798 65 79 541 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1582 1589 543 1574 1558 831 544 863
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1582 1589 543 1574 1558 831 544 863
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 91 97 0 86 72 99 90
cM capacity (veh/h) 52 96 540 74 100 370 1025 779
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 23 227 13 863 79 544
Volume Left 0 112 13 0 79 0
Volume Right 15 102 0 65 0 3
cSH 201 120 1025 1700 779 1700
Volume to Capacity 0.12 1.90 0.01 0.51 0.10 0.32
Queue Length 95th (ft) 10 454 1 0 8 0
Control Delay (s) 25.3 495.5 8.6 0.0 10.1 0.0
Lane LOS D F A B
Approach Delay (s) 25.3 495.5 0.1 1.3
Approach LOS D F
Intersection Summary
Average Delay 65.3
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2008
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 131 10 10 201 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 138 11 11 212 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 222 148 418 407 143 418 407 217
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 222 148 418 407 143 418 407 217
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 98 98 99 98 98 99
cM capacity (veh/h) 1347 1433 524 525 904 525 525 823
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 159 233 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 1347 1433 610 597
Volume to Capacity 0.01 0.01 0.05 0.05
Queue Length 95th (ft) 1 1 4 4
Control Delay (s) 0.6 0.4 11.2 11.4
Lane LOS A A B B
Approach Delay (s) 0.6 0.4 11.2 11.4
Approach LOS B B
Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 131 10 10 200 20 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 138 11 11 211 21 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 232 148 422 417 143 422 412 221
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 232 148 422 417 143 422 412 221
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 98 98 99 98 98 99
cM capacity (veh/h) 1336 1433 521 519 904 521 522 819
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 159 242 32 32
Volume Left 11 11 11 11
Volume Right 11 21 11 11
cSH 1336 1433 606 593
Volume to Capacity 0.01 0.01 0.05 0.05
Queue Length 95th (ft) 1 1 4 4
Control Delay (s) 0.6 0.4 11.3 11.4
Lane LOS A A B B
Approach Delay (s) 0.6 0.4 11.3 11.4
Approach LOS B B
Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 24.6% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2008
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 130 10 10 200 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 137 11 11 211 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 221 147 416 405 142 416 405 216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 221 147 416 405 142 416 405 216
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 98 98 99 98 98 99
cM capacity (veh/h) 1348 1434 526 527 906 526 527 824
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 158 232 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 1348 1434 612 599
Volume to Capacity 0.01 0.01 0.05 0.05
Queue Length 95th (ft) 1 1 4 4
Control Delay (s) 0.6 0.4 11.2 11.3
Lane LOS A A B B
Approach Delay (s) 0.6 0.4 11.2 11.3
Approach LOS B B
Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 60 13 77 116 159 99 35 6 266 112 21 14
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 63 14 81 122 167 104 37 6 280 118 22 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 272 95 670 696 54 927 685 219
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 272 95 670 696 54 927 685 219
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 92 88 98 72 26 93 98
cM capacity (veh/h) 1292 1499 312 319 1013 160 324 820
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 158 394 323 155
Volume Left 63 122 37 118
Volume Right 81 104 280 15
cSH 1292 1499 780 188
Volume to Capacity 0.05 0.08 0.41 0.82
Queue Length 95th (ft) 4 7 51 145
Control Delay (s) 3.4 2.9 12.8 77.4
Lane LOS A A B F
Approach Delay (s) 3.4 2.9 12.8 77.4
Approach LOS B F
Intersection Summary
Average Delay 17.3
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 52 191 148 187 247 89 80 45 222 88 13 47
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 55 201 156 197 260 94 84 47 234 93 14 49
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91
vC, conflicting volume 354 357 1145 1136 279 1346 1167 307
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 287 357 1160 1150 279 1382 1184 235
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 84 26 67 69 0 90 93
cM capacity (veh/h) 1156 1202 114 143 760 48 137 729
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 412 551 365 156
Volume Left 55 197 84 93
Volume Right 156 94 234 49
cSH 1156 1202 265 75
Volume to Capacity 0.05 0.16 1.38 2.09
Queue Length 95th (ft) 4 15 489 356
Control Delay (s) 1.5 4.2 229.1 623.3
Lane LOS A A F F
Approach Delay (s) 1.5 4.2 229.1 623.3
Approach LOS F F
Intersection Summary
Average Delay 123.9
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1763 1681 1770 1583 1770 3539 1583 3433 1742
Flt Permitted 0.99 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1763 1681 1770 1583 1770 3539 1583 3433 1742
Volume (vph) 94 240 166 181 219 540 204 155 265 451 131 100
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 253 175 191 231 568 215 163 279 475 138 105
RTOR Reduction (vph) 0 11 0 0 0 376 0 0 256 0 17 0
Lane Group Flow (vph) 0 516 0 191 231 192 215 163 23 475 226 0
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 47.3 53.7 53.7 53.7 19.5 12.7 12.7 28.3 21.5
Effective Green, g (s) 47.8 54.2 54.2 54.2 20.0 13.2 13.2 28.8 22.0
Actuated g/C Ratio 0.30 0.34 0.34 0.34 0.12 0.08 0.08 0.18 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 527 569 600 536 221 292 131 618 240
v/s Ratio Prot c0.29 0.11 c0.13 c0.12 0.05 0.14 c0.13
v/s Ratio Perm 0.12 0.01
v/c Ratio 0.98 0.34 0.39 0.36 0.97 0.56 0.18 0.77 0.94
Uniform Delay, d1 55.6 39.5 40.2 39.8 69.7 70.6 68.3 62.4 68.4
Progression Factor 1.00 0.92 0.92 2.03 1.00 1.00 1.00 0.96 0.96
Incremental Delay, d2 33.4 1.4 1.7 1.7 52.5 2.3 0.6 5.7 41.8
Delay (s) 89.0 37.6 38.5 82.4 122.2 72.9 69.0 65.7 107.4
Level of Service F D D F F E E E F
Approach Delay (s) 89.0 63.5 87.4 79.8
Approach LOS F E F E
Intersection Summary
HCM Average Control Delay 77.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Volume (vph) 5 30 140 5 95 95 164 150 5 30 200 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 147 5 100 100 173 158 5 32 211 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 2 0
Lane Group Flow (vph) 5 32 17 5 111 0 173 158 3 32 214 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 13.9 48.9 48.9 3.3 38.3
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 14.4 49.4 49.4 3.8 38.8
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.18 0.62 0.62 0.05 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 319 2185 978 84 1711
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.04 0.02 c0.06
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.54 0.07 0.00 0.38 0.13
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 29.8 6.1 5.9 37.0 11.3
Progression Factor 1.00 1.00 1.00 0.85 1.36 1.04 0.86 0.78 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 1.3 0.4 1.4 0.0 0.0 2.9 0.2
Delay (s) 39.7 32.4 32.1 33.7 44.9 32.4 5.3 4.6 39.8 11.4
Level of Service D C C C D C A A D B
Approach Delay (s) 32.3 44.7 19.3 15.1
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 30.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.91
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3092
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3092
Volume (vph) 0 737 219 89 476 0 0 0 0 328 324 459
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 776 231 94 501 0 0 0 0 345 341 483
RTOR Reduction (vph) 0 0 124 0 0 0 0 0 0 0 238 0
Lane Group Flow (vph) 0 776 107 94 501 0 0 0 0 345 586 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 1005
v/s Ratio Prot c0.22 c0.03 0.14
v/s Ratio Perm 0.07 c0.21 0.19
v/c Ratio 0.47 0.15 0.45 0.25 0.66 0.58
Uniform Delay, d1 14.7 12.3 36.2 8.4 23.2 22.5
Progression Factor 1.27 3.97 0.99 0.84 1.00 1.00
Incremental Delay, d2 0.5 0.2 1.4 0.3 6.4 2.5
Delay (s) 19.3 49.2 37.4 7.3 29.6 25.0
Level of Service B D D A C C
Approach Delay (s) 26.1 12.1 0.0 26.3
Approach LOS C B A C
Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3405 1681 1738 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3405 1681 1738 2787 1770 1814
Volume (vph) 0 558 507 413 344 117 222 108 569 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 587 534 435 362 123 234 114 599 44 43 9
RTOR Reduction (vph) 0 0 414 0 34 0 0 0 475 0 7 0
Lane Group Flow (vph) 0 587 120 435 451 0 170 178 124 44 45 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1490 347 358 575 365 374
v/s Ratio Prot c0.12 c0.13 0.13 0.10 c0.10 c0.02 0.02
v/s Ratio Perm 0.08 0.04
v/c Ratio 0.51 0.34 0.78 0.30 0.49 0.50 0.21 0.12 0.12
Uniform Delay, d1 27.2 26.0 32.1 14.6 28.0 28.1 26.4 25.8 25.8
Progression Factor 1.45 9.38 1.18 1.22 0.87 0.86 1.58 0.86 0.84
Incremental Delay, d2 1.4 2.2 6.3 0.5 4.6 4.5 0.8 0.7 0.7
Delay (s) 40.7 246.1 44.2 18.3 28.8 28.8 42.4 22.9 22.3
Level of Service D F D B C C D C C
Approach Delay (s) 138.6 30.5 37.4 22.6
Approach LOS F C D C
Intersection Summary
HCM Average Control Delay 71.7 HCM Level of Service E
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 56.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3513 1770 1583
Volume (vph) 195 970 637 33 92 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 1021 671 35 97 248
RTOR Reduction (vph) 0 0 4 0 0 183
Lane Group Flow (vph) 205 1021 702 0 97 65
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.9 50.5 36.1 20.5 20.5
Effective Green, g (s) 10.4 51.0 36.6 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 2256 1607 465 416
v/s Ratio Prot 0.06 c0.29 0.20 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.46 0.45 0.44 0.21 0.16
Uniform Delay, d1 32.2 7.4 14.7 23.0 22.7
Progression Factor 0.94 2.06 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 0.9 1.0 0.8
Delay (s) 30.8 15.8 15.6 24.0 23.5
Level of Service C B B C C
Approach Delay (s) 18.3 15.6 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1687 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1687 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 387 3 40 8 3 5 514 489 2 7 435 512
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 407 3 42 8 3 5 541 515 2 7 458 539
RTOR Reduction (vph) 0 0 34 0 5 0 0 0 0 0 0 409
Lane Group Flow (vph) 204 206 8 0 11 0 541 517 0 7 458 130
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 14.6 14.6 14.6 1.5 27.1 44.4 1.5 18.8 18.8
Effective Green, g (s) 15.1 15.1 15.1 2.0 27.6 44.9 2.0 19.3 19.3
Actuated g/C Ratio 0.19 0.19 0.19 0.02 0.35 0.56 0.02 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 317 318 299 44 611 1985 44 854 382
v/s Ratio Prot 0.12 c0.12 c0.01 c0.31 0.15 0.00 c0.13
v/s Ratio Perm 0.01 0.08
v/c Ratio 0.64 0.65 0.03 0.25 0.89 0.26 0.16 0.54 0.34
Uniform Delay, d1 30.0 30.0 26.5 38.3 24.7 9.0 38.2 26.5 25.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.31 1.17 4.44
Incremental Delay, d2 4.4 4.5 0.0 3.0 14.4 0.3 1.2 1.7 1.7
Delay (s) 34.4 34.5 26.5 41.3 39.1 9.3 51.1 32.6 113.2
Level of Service C C C D D A D C F
Approach Delay (s) 33.7 41.3 24.6 76.0
Approach LOS C D C E
Intersection Summary
HCM Average Control Delay 46.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 832 0 0 634
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 876 0 0 667
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1543 876 876
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1543 876 876
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 126 348 771
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 876 667
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.52 0.39
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 286 546 251 212 421
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 301 575 264 223 443
RTOR Reduction (vph) 0 235 0 150 0 0
Lane Group Flow (vph) 271 66 575 114 223 443
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.3 13.3 26.7 26.7 9.4 40.6
Effective Green, g (s) 13.8 13.8 27.2 27.2 9.9 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 806 685 279 1217
v/s Ratio Prot c0.15 c0.31 c0.13 0.24
v/s Ratio Perm 0.04 0.07
v/c Ratio 0.70 0.19 0.71 0.17 0.80 0.36
Uniform Delay, d1 22.6 20.0 14.7 10.9 25.5 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.3 5.3 0.5 14.7 0.8
Delay (s) 28.0 20.3 20.0 11.4 40.3 5.8
Level of Service C C B B D A
Approach Delay (s) 24.0 17.3 17.3
Approach LOS C B B
Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 600 36 202 575 154 64 19 154 270 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 632 38 213 605 162 67 20 162 284 45 104
RTOR Reduction (vph) 0 0 29 0 0 120 0 63 69 0 59 0
Lane Group Flow (vph) 53 632 9 213 605 42 67 34 16 284 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.0 18.0 5.5 20.2 20.2 4.4 14.1 14.1 24.4 34.1
Effective Green, g (s) 3.8 18.5 18.5 6.0 20.7 20.7 4.9 14.6 14.6 24.9 34.6
Actuated g/C Ratio 0.05 0.23 0.23 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 818 366 257 916 410 210 285 274 551 721
v/s Ratio Prot 0.03 c0.18 c0.06 0.17 c0.02 c0.02 c0.16 0.05
v/s Ratio Perm 0.01 0.03 0.01
v/c Ratio 0.63 0.77 0.02 0.83 0.66 0.10 0.32 0.12 0.06 0.52 0.12
Uniform Delay, d1 37.4 28.8 23.8 36.5 26.5 22.6 36.0 27.3 27.0 22.6 13.6
Progression Factor 1.00 1.00 1.00 0.80 0.56 0.27 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 4.6 0.0 16.3 1.5 0.1 0.9 0.9 0.4 0.8 0.4
Delay (s) 51.8 33.3 23.8 45.5 16.4 6.1 36.8 28.2 27.4 23.4 14.0
Level of Service D C C D B A D C C C B
Approach Delay (s) 34.2 21.0 30.2 20.2
Approach LOS C C C C
Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 701 146 371 656 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 738 154 391 691 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 255 0 117 227 0 0 206
Lane Group Flow (vph) 245 738 51 391 691 122 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 26.0 26.0 11.5 25.4 25.4 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.6 26.5 26.5 12.0 25.9 25.9 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1684 524 515 1146 512 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.15 c0.11 c0.20 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.08 0.03 0.03
v/c Ratio 0.88 0.44 0.10 0.76 0.60 0.24 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 20.9 18.5 32.6 22.7 19.8 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.76 0.54 0.46 0.79 0.69 1.06 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.5 0.6 0.3 5.4 2.0 0.9 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 45.6 12.0 8.7 31.2 17.8 21.9 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B A C B C D C C D D C
Approach Delay (s) 18.8 22.4 32.5 35.9
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4942 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4942 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1208 278 68 1024 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1272 293 72 1078 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 44 0 0 0 0 0 12 0 0 0 50
Lane Group Flow (vph) 0 1521 0 72 1078 209 0 13 0 370 370 319
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2218 117 2000 1583 512 439 420 530
v/s Ratio Prot c0.31 0.04 c0.30
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.20
v/c Ratio 0.69 0.62 0.54 0.13 0.03 0.84 0.88 0.60
Uniform Delay, d1 17.6 36.4 10.9 0.0 17.8 24.6 25.1 22.2
Progression Factor 0.44 1.09 0.85 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 8.4 0.9 0.2 0.0 13.7 18.9 1.9
Delay (s) 9.1 47.9 10.2 0.2 17.9 38.4 44.0 24.1
Level of Service A D B A B D D C
Approach Delay (s) 9.1 10.7 17.9 35.5
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 16.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1476
Volume (vph) 17 1631 273 0 985 350 303 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1717 287 0 1037 368 319 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1717 287 0 1037 368 319 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 48.9 80.0 42.2 80.0 22.1 22.1 22.1 22.1
Effective Green, g (s) 2.7 49.4 80.0 42.7 80.0 22.6 22.6 22.6 22.6
Actuated g/C Ratio 0.03 0.62 1.00 0.53 1.00 0.28 0.28 0.28 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3957 1583 2714 1583 392 425 425 417
v/s Ratio Prot 0.01 c0.27 0.20 0.11
v/s Ratio Perm 0.18 0.23 c0.23 0.11 0.01
v/c Ratio 0.30 0.43 0.18 0.38 0.23 0.81 0.38 0.38 0.04
Uniform Delay, d1 37.7 8.0 0.0 10.9 0.0 26.7 23.0 23.0 20.8
Progression Factor 1.08 1.10 1.00 0.62 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.2 0.2 0.3 0.3 12.2 0.6 0.6 0.0
Delay (s) 42.5 9.0 0.2 7.1 0.3 38.9 23.6 23.6 20.9
Level of Service D A A A A D C C C
Approach Delay (s) 8.1 5.3 31.2 20.9
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4948 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4948 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1138 545 141 771 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1198 574 148 812 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 395 0 40 0 0 0 189 0 0 164
Lane Group Flow (vph) 284 1198 179 148 951 0 226 475 47 107 242 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 24.5 24.5 10.6 22.6 15.4 15.4 15.4 11.5 11.5 11.5
Effective Green, g (s) 13.0 25.0 25.0 11.1 23.1 15.9 15.9 15.9 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.31 0.31 0.14 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1106 495 246 1429 320 662 315 242 509 237
v/s Ratio Prot 0.08 c0.34 0.08 c0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.51 1.08 0.36 0.60 0.67 0.71 0.72 0.15 0.44 0.48 0.12
Uniform Delay, d1 30.6 27.5 21.3 32.4 25.0 29.9 30.0 26.5 31.0 31.1 29.4
Progression Factor 0.75 0.77 2.73 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 51.6 1.9 4.1 2.5 6.9 3.7 0.2 1.3 0.7 0.2
Delay (s) 23.8 72.9 60.0 36.5 27.5 36.8 33.7 26.7 32.2 31.8 29.7
Level of Service C E E D C D C C C C C
Approach Delay (s) 62.5 28.7 32.7 31.1
Approach LOS E C C C
Intersection Summary
HCM Average Control Delay 44.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 103 321 494 108 96 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 108 338 520 114 101 360 231
RTOR Reduction (vph) 0 67 0 0 0 83 0 0 71 0 0 172
Lane Group Flow (vph) 140 655 0 135 620 25 338 520 43 101 360 59
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 25.8 25.8 5.2 17.5 17.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 26.3 26.3 5.7 18.0 18.0
Actuated g/C Ratio 0.09 0.23 0.09 0.23 0.23 0.20 0.37 0.37 0.08 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 784 151 821 367 352 697 592 144 477 405
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 0.06 0.19
v/s Ratio Perm 0.02 0.03 0.04
v/c Ratio 0.93 0.84 0.89 0.76 0.07 0.96 0.75 0.07 0.70 0.75 0.15
Uniform Delay, d1 31.9 25.7 31.8 25.1 21.1 27.9 19.1 14.2 31.5 24.1 20.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 51.5 7.7 43.4 4.0 0.1 37.4 7.1 0.2 14.3 10.6 0.8
Delay (s) 83.4 33.4 75.2 29.1 21.2 65.3 26.2 14.4 45.8 34.7 21.0
Level of Service F C E C C E C B D C C
Approach Delay (s) 41.5 35.3 38.4 31.7
Approach LOS D D D C
Intersection Summary
HCM Average Control Delay 37.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 70.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3513 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3513 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 625 32 53 738 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 658 34 56 777 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 4 0 0 0 139 0 61 0 0 60 0
Lane Group Flow (vph) 107 688 0 56 777 212 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1124 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.20 0.03 c0.22 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.13
v/c Ratio 0.67 0.61 0.58 0.77 0.47 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 25.9 41.6 29.5 26.6 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.67 0.58 0.22 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 2.5 8.0 5.3 3.2 22.4 1.0 5.7 0.1
Delay (s) 50.4 28.4 35.9 22.4 9.1 64.9 40.2 30.6 16.7
Level of Service D C D C A E D C B
Approach Delay (s) 31.3 19.1 49.1 27.8
Approach LOS C B D C
Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 361 99 900 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 380 104 947 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 95 0 0 0 0 0 0 0 89 0
Lane Group Flow (vph) 0 862 285 104 947 0 0 0 0 673 134 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.27 c0.20 0.08
v/s Ratio Perm 0.18
v/c Ratio 0.59 0.44 0.44 0.45 0.61 0.26
Uniform Delay, d1 20.7 19.1 35.8 10.4 25.7 22.6
Progression Factor 0.60 0.54 1.33 1.85 1.00 1.00
Incremental Delay, d2 1.4 1.6 1.2 0.7 1.0 1.3
Delay (s) 13.7 11.9 48.8 19.9 26.7 23.8
Level of Service B B D B C C
Approach Delay (s) 13.1 22.8 0.0 26.0
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 351 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 369 248
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 1538 0 0 649 369 227
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 63.2 63.2 17.8 17.8
Effective Green, g (s) 63.7 63.7 18.3 18.3
Actuated g/C Ratio 0.71 0.71 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2505 2505 698 322
v/s Ratio Prot c0.43 0.18 0.11
v/s Ratio Perm c0.14
v/c Ratio 0.61 0.26 0.53 0.71
Uniform Delay, d1 6.8 4.7 32.0 33.3
Progression Factor 0.53 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 0.7 6.9
Delay (s) 4.5 5.0 32.7 40.2
Level of Service A A C D
Approach Delay (s) 4.5 5.0 35.7
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 7 6 11 2 7 194 19 715 20 116 546 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 7 6 12 2 7 204 20 753 21 122 575 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1343 1635 289 1339 1616 376 579 774
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1343 1635 289 1339 1616 376 579 774
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 88 92 98 98 91 67 98 85
cM capacity (veh/h) 61 84 707 90 86 621 991 838
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 214 20 376 376 21 122 383 196
Volume Left 7 2 20 0 0 0 122 0 0
Volume Right 12 204 0 0 0 21 0 0 4
cSH 118 650 991 1700 1700 1700 838 1700 1700
Volume to Capacity 0.21 0.33 0.02 0.22 0.22 0.01 0.15 0.23 0.12
Queue Length 95th (ft) 19 36 2 0 0 0 13 0 0
Control Delay (s) 43.5 15.3 8.7 0.0 0.0 0.0 10.0 0.0 0.0
Lane LOS E C A B
Approach Delay (s) 43.5 15.3 0.2 1.7
Approach LOS E C
Intersection Summary
Average Delay 3.3
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 139 3 4 199 2 0 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 146 3 4 209 2 0 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 212 149 369 370 148 370 371 211
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 212 149 369 370 148 370 371 211
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 100 100 100 100
cM capacity (veh/h) 1359 1432 585 557 899 584 557 830
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 151 216 1 1
Volume Left 1 4 0 0
Volume Right 3 2 1 0
cSH 1359 1432 899 557
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.2 9.0 11.5
Lane LOS A A A B
Approach Delay (s) 0.1 0.2 9.0 11.5
Approach LOS A B
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 23.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 123 2 4 208 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 129 2 4 219 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 132 365 368 131 369 365 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 132 365 368 131 369 365 223
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1341 1454 588 559 919 578 561 816
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 133 232 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1341 1454 561 614
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.2 11.5 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.5 10.9
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 149 9 4 270 5 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 157 9 4 284 5 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 166 454 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 454 162
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1412 562 883
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 166 288 17
Volume Left 0 4 5
Volume Right 9 0 12
cSH 1700 1412 749
Volume to Capacity 0.10 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 9.9
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.9
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 9 11 250 0 25 0 8 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 9 12 263 0 26 0 8 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 263 173 454 454 168 463 459 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 263 173 454 454 168 463 459 263
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 99 100 100 100
cM capacity (veh/h) 1301 1404 513 498 876 501 495 775
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 173 275 35 0
Volume Left 0 12 26 0
Volume Right 9 0 8 0
cSH 1301 1404 570 1700
Volume to Capacity 0.00 0.01 0.06 0.00
Queue Length 95th (ft) 0 1 5 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 135 22 0 235 37 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 142 23 0 247 39 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 165 401 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 165 401 154
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1413 605 892
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 247 39
Volume Left 0 0 39
Volume Right 23 0 0
cSH 1700 1413 605
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 527 191 231 568 215 163 279 475 243
v/c Ratio 0.98 0.34 0.39 0.62 0.97 0.56 0.72 0.77 0.95
Control Delay 87.1 38.1 39.1 8.7 122.0 77.8 18.3 69.2 103.3
Queue Delay 9.9 4.8 7.3 1.2 0.0 0.0 0.3 1.7 0.0
Total Delay 97.0 42.9 46.4 10.0 122.0 77.8 18.5 70.9 103.3
Queue Length 50th (ft) 536 153 192 85 228 87 0 246 237
Queue Length 95th (ft) #781 215 262 142 #402 127 95 #350 #420
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 540 569 599 912 221 376 418 618 257
Starvation Cap Reductn 0 307 317 163 0 0 0 0 0
Spillback Cap Reductn 22 0 0 0 0 0 10 49 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.02 0.73 0.82 0.76 0.97 0.43 0.68 0.83 0.95
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 147 5 200 173 158 5 32 216
v/c Ratio 0.04 0.15 0.48 0.04 0.44 0.54 0.06 0.00 0.20 0.12
Control Delay 34.4 32.8 11.5 29.0 25.6 35.2 5.3 4.6 35.8 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.5 29.0 25.6 35.2 5.3 4.6 35.8 11.9
Queue Length 50th (ft) 2 15 0 2 19 90 6 0 15 24
Queue Length 95th (ft) 13 39 49 m6 72 m114 m34 m1 40 63
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 488 155 854 399 2462 1102 184 1871
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.06 0.00 0.17 0.12
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 776 231 94 501 345 824
v/c Ratio 0.46 0.26 0.37 0.25 0.66 0.66
Control Delay 19.2 6.1 38.8 7.4 30.4 15.8
Queue Delay 2.3 0.6 0.0 0.0 0.0 0.1
Total Delay 21.5 6.7 38.8 7.4 30.4 15.9
Queue Length 50th (ft) 268 94 21 32 161 107
Queue Length 95th (ft) m342 m110 37 52 261 173
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 873 257 2035 523 1243
Starvation Cap Reductn 740 345 0 0 0 0
Spillback Cap Reductn 0 0 0 2 0 40
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.44 0.37 0.25 0.66 0.68
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 587 534 435 485 170 178 599 44 52
v/c Ratio 0.51 0.69 0.78 0.32 0.49 0.50 0.57 0.12 0.14
Control Delay 40.8 23.4 48.2 16.2 29.4 29.4 6.4 23.1 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.8 23.4 48.2 16.2 29.4 29.4 6.4 23.1 19.0
Queue Length 50th (ft) 155 220 120 105 56 58 0 22 23
Queue Length 95th (ft) 186 268 #181 142 m115 m120 82 41 43
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 770 558 1524 347 358 1050 365 381
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.69 0.78 0.32 0.49 0.50 0.57 0.12 0.14
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 205 1021 706 97 248
v/c Ratio 0.46 0.45 0.44 0.21 0.41
Control Delay 32.7 15.9 16.0 24.5 5.8
Queue Delay 0.0 0.5 0.0 0.0 0.0
Total Delay 32.7 16.4 16.0 24.5 5.8
Queue Length 50th (ft) 65 249 120 38 0
Queue Length 95th (ft) 92 274 175 76 53
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1610 465 598
Starvation Cap Reductn 0 742 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.67 0.44 0.21 0.41
Intersection Summary
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 204 206 42 16 541 517 7 458 539
v/c Ratio 0.65 0.65 0.13 0.11 1.02 0.22 0.05 0.39 0.61
Control Delay 38.9 39.1 9.0 29.3 74.3 8.9 44.0 27.4 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Total Delay 38.9 39.1 9.0 29.3 74.3 8.9 44.0 27.4 12.2
Queue Length 50th (ft) 100 101 0 5 ~278 37 4 128 139
Queue Length 95th (ft) 156 157 23 23 #478 147 m5 #224 162
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2306 177 1175 885
Starvation Cap Reductn 0 0 0 0 0 0 0 0 62
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.47 0.09 0.09 1.02 0.22 0.04 0.39 0.65
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



16: Rohnert Park Expy & Stony Point Road 2008
Graton Rancheria Casino & Hotel PM Peak

Page 7
Kimley Horn and Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 301 575 264 223 443
v/c Ratio 0.70 0.52 0.71 0.32 0.80 0.36
Control Delay 32.9 6.5 21.7 3.0 50.2 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 6.5 21.7 3.0 50.2 6.4
Queue Length 50th (ft) 96 0 182 0 86 70
Queue Length 95th (ft) 168 54 #305 38 #194 119
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 617 805 834 281 1217
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.49 0.71 0.32 0.79 0.36
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 632 38 213 605 162 67 97 85 284 149
v/c Ratio 0.40 0.86 0.11 0.83 0.66 0.31 0.26 0.24 0.22 0.53 0.18
Control Delay 44.6 43.6 9.9 53.4 19.7 2.6 37.7 11.2 8.0 27.8 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 43.6 9.9 53.4 19.7 2.6 37.7 11.2 8.0 27.8 5.7
Queue Length 50th (ft) 26 160 0 37 120 0 16 8 0 118 13
Queue Length 95th (ft) 61 #245 23 m#105 #223 m5 36 48 36 193 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 915 529 257 398 393 531 833
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.84 0.10 0.83 0.66 0.31 0.26 0.24 0.22 0.53 0.18
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 738 154 391 691 377 144 435 274 383 278 256
v/c Ratio 0.88 0.44 0.25 0.76 0.60 0.49 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 52.7 12.1 2.4 35.4 18.2 4.7 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.7 12.1 2.4 35.4 18.2 4.7 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 72 55 4 107 165 38 71 74 0 95 129 0
Queue Length 95th (ft) m#178 m64 m8 #167 200 52 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1147 768 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.44 0.25 0.76 0.60 0.49 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2008
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1565 72 1078 209 25 370 370 369
v/c Ratio 0.68 0.51 0.54 0.13 0.05 0.84 0.88 0.64
Control Delay 9.0 51.0 10.9 0.2 9.8 43.2 48.5 22.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.0 51.0 10.9 0.2 9.8 43.2 48.5 22.7
Queue Length 50th (ft) 135 38 166 0 2 169 172 116
Queue Length 95th (ft) 172 m#64 235 m0 18 #318 #329 205
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2318 142 2000 1583 568 475 455 622
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.51 0.54 0.13 0.04 0.78 0.81 0.59
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1717 287 1037 368 319 161 161 18
v/c Ratio 0.14 0.43 0.18 0.36 0.23 0.81 0.38 0.38 0.04
Control Delay 39.2 10.2 0.2 7.6 0.3 42.1 23.5 23.5 15.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.2 10.2 0.2 7.6 0.3 42.1 23.5 23.5 15.1
Queue Length 50th (ft) 10 166 0 73 0 148 67 67 5
Queue Length 95th (ft) m13 m216 m0 125 m0 201 98 98 17
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3957 1583 2886 1583 730 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.43 0.18 0.36 0.23 0.44 0.20 0.20 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1198 574 148 991 226 475 236 107 242 193
v/c Ratio 0.51 1.08 0.64 0.60 0.67 0.71 0.72 0.47 0.44 0.48 0.48
Control Delay 26.4 76.0 10.1 46.8 28.0 42.9 36.7 7.4 35.9 33.6 8.9
Queue Delay 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.4 76.0 10.6 46.8 28.0 42.9 36.7 7.4 35.9 33.6 8.9
Queue Length 50th (ft) 70 ~396 125 69 151 114 120 0 54 62 0
Queue Length 95th (ft) 107 #515 289 #187 #246 #210 173 56 98 91 51
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1107 890 246 1471 342 707 522 342 720 488
Starvation Cap Reductn 0 0 77 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 1.08 0.71 0.60 0.67 0.66 0.67 0.45 0.31 0.34 0.40
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 108 338 520 114 101 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.24 0.95 0.74 0.17 0.59 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.5 66.8 28.3 4.4 45.9 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.5 66.8 28.3 4.4 45.9 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 42 146 0
Queue Length 95th (ft) #162 #221 #155 184 35 #296 #358 30 #100 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 466 357 706 671 173 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.23 0.95 0.74 0.17 0.58 0.79 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 692 56 777 351 51 91 511 132
v/c Ratio 0.67 0.56 0.47 0.72 0.57 0.43 0.44 0.80 0.18
Control Delay 64.2 28.7 39.7 22.1 6.4 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 28.7 39.7 22.1 6.4 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 186 33 235 10 28 14 237 10
Queue Length 95th (ft) #161 255 #75 #325 23 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1233 118 1077 617 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.56 0.47 0.72 0.57 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 380 104 947 673 223
v/c Ratio 0.58 0.50 0.40 0.45 0.61 0.37
Control Delay 14.2 8.3 49.5 20.2 28.6 11.9
Queue Delay 0.3 0.2 0.0 0.4 0.0 0.0
Total Delay 14.4 8.5 49.5 20.6 28.6 11.9
Queue Length 50th (ft) 130 61 59 225 164 37
Queue Length 95th (ft) 160 m98 111 283 222 95
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 758 295 2084 1106 599
Starvation Cap Reductn 167 61 0 553 0 0
Spillback Cap Reductn 43 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.55 0.35 0.62 0.61 0.37
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 369 248
v/c Ratio 0.61 0.26 0.53 0.72
Control Delay 5.2 5.7 33.8 41.3
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 5.3 5.7 33.8 41.3
Queue Length 50th (ft) 190 58 97 119
Queue Length 95th (ft) 252 112 123 178
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2505 2505 1221 580
Starvation Cap Reductn 188 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.66 0.26 0.30 0.43
Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 13 16 143 22 134 14 677 74 102 508 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 14 17 151 23 141 15 713 78 107 535 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1575 1571 536 1554 1534 752 538 791
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1575 1571 536 1554 1534 752 538 791
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 86 97 0 77 66 99 87
cM capacity (veh/h) 43 95 544 71 100 410 1030 830
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 31 315 15 791 107 538
Volume Left 0 151 15 0 107 0
Volume Right 17 141 0 78 0 3
cSH 174 117 1030 1700 830 1700
Volume to Capacity 0.18 2.69 0.01 0.47 0.13 0.32
Queue Length 95th (ft) 15 720 1 0 11 0
Control Delay (s) 30.0 841.3 8.5 0.0 10.0 0.0
Lane LOS D F A A
Approach Delay (s) 30.0 841.3 0.2 1.7
Approach LOS D F
Intersection Summary
Average Delay 148.6
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 170 10 9 280 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 179 11 9 295 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 189 539 528 184 539 529 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 189 539 528 184 539 529 299
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 98 98 99 98 98 99
cM capacity (veh/h) 1257 1384 433 449 858 434 448 740
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 200 314 32 32
Volume Left 11 9 11 11
Volume Right 11 9 11 11
cSH 1257 1384 526 510
Volume to Capacity 0.01 0.01 0.06 0.06
Queue Length 95th (ft) 1 1 5 5
Control Delay (s) 0.5 0.3 12.3 12.5
Lane LOS A A B B
Approach Delay (s) 0.5 0.3 12.3 12.5
Approach LOS B B
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 28.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 170 10 9 280 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 179 11 9 295 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 189 539 528 184 539 529 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 189 539 528 184 539 529 299
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 98 98 99 98 98 99
cM capacity (veh/h) 1257 1384 433 449 858 434 448 740
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 200 314 32 32
Volume Left 11 9 11 11
Volume Right 11 9 11 11
cSH 1257 1384 526 510
Volume to Capacity 0.01 0.01 0.06 0.06
Queue Length 95th (ft) 1 1 5 5
Control Delay (s) 0.5 0.3 12.3 12.5
Lane LOS A A B B
Approach Delay (s) 0.5 0.3 12.3 12.5
Approach LOS B B
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 28.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 170 10 9 280 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 179 11 9 295 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 189 535 528 184 535 524 295
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 189 535 528 184 535 524 295
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 98 98 99 98 98 99
cM capacity (veh/h) 1257 1384 437 449 858 438 451 745
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 200 9 295 9 32 32
Volume Left 11 9 0 0 11 11
Volume Right 11 0 0 9 11 11
cSH 1257 1384 1700 1700 528 513
Volume to Capacity 0.01 0.01 0.17 0.01 0.06 0.06
Queue Length 95th (ft) 1 1 0 0 5 5
Control Delay (s) 0.5 7.6 0.0 0.0 12.3 12.5
Lane LOS A A B B
Approach Delay (s) 0.5 0.2 12.3 12.5
Approach LOS B B
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 40 109 41 188 245 189 44 14 396 180 31 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 42 115 43 198 258 199 46 15 417 189 33 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 457 158 773 1073 79 1319 995 228
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 457 158 773 1073 79 1319 995 228
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 86 79 92 57 0 84 99
cM capacity (veh/h) 1100 1419 217 181 966 53 201 774
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 42 76 81 198 172 285 478 234
Volume Left 42 0 0 198 0 0 46 189
Volume Right 0 0 43 0 0 199 417 12
cSH 1100 1700 1700 1419 1700 1700 658 63
Volume to Capacity 0.04 0.04 0.05 0.14 0.10 0.17 0.73 3.74
Queue Length 95th (ft) 3 0 0 12 0 0 156 Err
Control Delay (s) 8.4 0.0 0.0 7.9 0.0 0.0 23.6 Err
Lane LOS A A C F
Approach Delay (s) 1.8 2.4 23.6 Err
Approach LOS C F
Intersection Summary
Average Delay 1500.2
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 53 359 273 509 360 273 143 105 559 217 41 119
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 56 378 287 536 379 287 151 111 588 228 43 125
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked
vC, conflicting volume 666 665 2041 2371 333 2538 2371 333
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 666 665 2041 2371 333 2538 2371 333
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 94 42 0 0 11 0 0 81
cM capacity (veh/h) 919 920 0 13 663 0 13 663
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 56 252 413 536 253 414 849 397
Volume Left 56 0 0 536 0 0 151 228
Volume Right 0 0 287 0 0 287 588 125
cSH 919 1700 1700 920 1700 1700 0 0
Volume to Capacity 0.06 0.15 0.24 0.58 0.15 0.24 Err Err
Queue Length 95th (ft) 5 0 0 97 0 0 Err Err
Control Delay (s) 9.2 0.0 0.0 14.2 0.0 0.0 Err Err
Lane LOS A B F F
Approach Delay (s) 0.7 6.3 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15



7: Wilfred Avenue & Redwood Drive 2020
Graton Rancheria Casino & Hotel PM Peak

Page 7
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1650
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1650
Volume (vph) 146 734 255 73 364 730 556 103 350 453 70 222
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 154 773 268 77 383 768 585 108 368 477 74 234
RTOR Reduction (vph) 0 0 104 0 0 405 0 0 342 0 71 0
Lane Group Flow (vph) 154 773 164 77 383 363 585 108 26 477 237 0
Turn Type Split Perm Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 42.2 42.2 42.2 58.8 58.8 58.8 19.5 10.9 10.9 30.1 21.5
Effective Green, g (s) 42.7 42.7 42.7 59.3 59.3 59.3 20.0 11.4 11.4 30.6 22.0
Actuated g/C Ratio 0.27 0.27 0.27 0.37 0.37 0.37 0.12 0.07 0.07 0.19 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 472 905 385 623 656 587 221 252 113 657 227
v/s Ratio Prot 0.09 c0.23 0.05 0.22 c0.33 0.03 0.14 c0.14
v/s Ratio Perm 0.11 c0.23 0.02
v/c Ratio 0.33 0.85 0.43 0.12 0.58 0.62 2.65 0.43 0.23 0.73 1.05
Uniform Delay, d1 47.1 55.7 48.5 33.2 40.4 41.1 70.0 71.2 70.2 60.8 69.0
Progression Factor 1.00 1.00 1.00 0.87 0.87 1.41 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 7.9 0.8 0.4 3.3 4.3 754.0 1.2 1.1 4.0 72.1
Delay (s) 47.5 63.6 49.3 29.3 38.6 62.4 824.0 72.4 71.2 64.8 141.1
Level of Service D E D C D E F E E E F
Approach Delay (s) 58.3 52.9 486.4 94.7
Approach LOS E D F F
Intersection Summary
HCM Average Control Delay 169.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.91
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3072
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3072
Volume (vph) 0 1257 283 77 682 0 0 0 0 355 288 482
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1323 298 81 718 0 0 0 0 374 303 507
RTOR Reduction (vph) 0 0 160 0 0 0 0 0 0 0 144 0
Lane Group Flow (vph) 0 1323 138 81 718 0 0 0 0 374 666 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 998
v/s Ratio Prot c0.37 0.02 c0.20
v/s Ratio Perm 0.09 c0.23 0.22
v/c Ratio 0.81 0.19 0.39 0.35 0.72 0.67
Uniform Delay, d1 18.4 12.6 36.1 9.1 23.7 23.3
Progression Factor 1.53 3.53 1.01 0.86 1.00 1.00
Incremental Delay, d2 2.5 0.3 1.1 0.5 8.1 3.5
Delay (s) 30.6 44.8 37.7 8.2 31.9 26.8
Level of Service C D D A C C
Approach Delay (s) 33.2 11.2 0.0 28.4
Approach LOS C B A C
Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3519 1681 1694 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3519 1681 1694 2787 1770 1723
Volume (vph) 0 759 854 499 443 17 319 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 799 899 525 466 18 336 19 601 9 9 9
RTOR Reduction (vph) 0 0 594 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 799 305 525 481 0 173 182 124 9 11 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1540 347 349 575 365 355
v/s Ratio Prot 0.16 c0.15 0.14 0.10 c0.11 0.01 c0.01
v/s Ratio Perm c0.19 0.04
v/c Ratio 0.70 0.86 0.94 0.31 0.50 0.52 0.22 0.02 0.03
Uniform Delay, d1 28.5 29.8 33.1 14.7 28.1 28.2 26.4 25.3 25.4
Progression Factor 1.46 5.62 1.23 1.25 0.89 0.88 1.37 1.00 1.00
Incremental Delay, d2 2.2 14.9 21.7 0.5 4.6 5.0 0.8 0.1 0.2
Delay (s) 43.8 182.1 62.3 18.8 29.4 29.9 36.8 25.5 25.5
Level of Service D F E B C C D C C
Approach Delay (s) 117.0 41.4 34.2 25.5
Approach LOS F D C C
Intersection Summary
HCM Average Control Delay 74.2 HCM Level of Service E
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3502 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3502 1770 1583
Volume (vph) 137 1205 855 64 102 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 144 1268 900 67 107 108
RTOR Reduction (vph) 0 0 5 0 0 80
Lane Group Flow (vph) 144 1268 962 0 107 28
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 8.6 50.5 37.4 20.5 20.5
Effective Green, g (s) 9.1 51.0 37.9 21.0 21.0
Actuated g/C Ratio 0.11 0.64 0.47 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 2256 1659 465 416
v/s Ratio Prot 0.04 c0.36 0.27 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.37 0.56 0.58 0.23 0.07
Uniform Delay, d1 32.8 8.2 15.3 23.2 22.2
Progression Factor 0.83 2.24 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.8 1.5 1.2 0.3
Delay (s) 27.6 19.1 16.8 24.3 22.5
Level of Service C B B C C
Approach Delay (s) 20.0 16.8 23.4
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 473 3 47 8 3 5 552 413 2 7 616 732
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 498 3 49 8 3 5 581 435 2 7 648 771
RTOR Reduction (vph) 0 0 39 0 5 0 0 0 0 0 0 529
Lane Group Flow (vph) 249 252 10 0 11 0 581 437 0 7 648 242
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 16.4 16.4 16.4 1.5 27.1 42.6 1.5 17.0 17.0
Effective Green, g (s) 16.9 16.9 16.9 2.0 27.6 43.1 2.0 17.5 17.5
Actuated g/C Ratio 0.21 0.21 0.21 0.02 0.35 0.54 0.02 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 355 356 334 44 611 1906 44 774 346
v/s Ratio Prot 0.15 c0.15 c0.01 c0.33 0.12 0.00 c0.18
v/s Ratio Perm 0.01 0.15
v/c Ratio 0.70 0.71 0.03 0.25 0.95 0.23 0.16 0.84 0.70
Uniform Delay, d1 29.2 29.3 25.0 38.3 25.5 9.7 38.2 29.9 28.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.25 1.15 3.30
Incremental Delay, d2 6.2 6.3 0.0 3.0 24.8 0.3 0.6 3.9 4.1
Delay (s) 35.4 35.6 25.1 41.3 50.3 10.0 48.5 38.3 99.1
Level of Service D D C D D A D D F
Approach Delay (s) 34.5 41.3 33.0 71.2
Approach LOS C D C E
Intersection Summary
HCM Average Control Delay 51.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 765 0 0 664
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 805 0 0 699
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1504 805 805
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1504 805 805
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 134 382 819
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 805 699
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.47 0.41
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 144 31 12 359 363 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 152 33 13 378 382 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 204 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 204 408
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 96 99
cM capacity (veh/h) 422 803 1147
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 152 33 13 189 189 255 154
Volume Left 152 0 13 0 0 0 0
Volume Right 0 33 0 0 0 0 26
cSH 422 803 1147 1700 1700 1700 1700
Volume to Capacity 0.36 0.04 0.01 0.11 0.11 0.15 0.09
Queue Length 95th (ft) 40 3 1 0 0 0 0
Control Delay (s) 18.2 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 16.7 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15

16: Rohnert Park Expy & Stony Point Road 2020
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 253 217 547 253 205 460
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 228 576 266 216 484
RTOR Reduction (vph) 0 178 0 150 0 0
Lane Group Flow (vph) 266 50 576 116 216 484
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.2 13.2 26.8 26.8 9.3 40.6
Effective Green, g (s) 13.7 13.7 27.3 27.3 9.8 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 345 810 688 276 1219
v/s Ratio Prot c0.15 c0.31 c0.12 0.26
v/s Ratio Perm 0.03 0.07
v/c Ratio 0.69 0.14 0.71 0.17 0.78 0.40
Uniform Delay, d1 22.6 19.8 14.5 10.8 25.5 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.2 5.3 0.5 13.5 1.0
Delay (s) 27.7 20.0 19.8 11.4 38.9 6.0
Level of Service C C B B D A
Approach Delay (s) 24.1 17.1 16.2
Approach LOS C B B
Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 62.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Volume (vph) 83 585 53 116 492 92 69 26 153 281 40 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 616 56 122 518 97 73 27 161 296 42 102
RTOR Reduction (vph) 0 0 44 0 0 77 0 56 69 0 54 0
Lane Group Flow (vph) 87 616 12 122 518 20 73 43 20 296 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.7 16.1 16.1 4.4 15.8 15.8 4.4 17.1 17.1 24.4 37.1
Effective Green, g (s) 5.2 16.6 16.6 4.9 16.3 16.3 4.9 17.6 17.6 24.9 37.6
Actuated g/C Ratio 0.07 0.21 0.21 0.06 0.20 0.20 0.06 0.22 0.22 0.31 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 115 734 328 210 721 323 210 347 331 551 783
v/s Ratio Prot 0.05 c0.17 0.04 c0.15 c0.02 c0.03 c0.17 0.05
v/s Ratio Perm 0.01 0.01 0.01
v/c Ratio 0.76 0.84 0.04 0.58 0.72 0.06 0.35 0.12 0.06 0.54 0.11
Uniform Delay, d1 36.8 30.4 25.3 36.6 29.7 25.7 36.0 25.0 24.7 22.8 11.9
Progression Factor 1.00 1.00 1.00 0.77 0.58 0.33 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 8.4 0.0 3.3 2.8 0.1 1.0 0.7 0.3 1.0 0.3
Delay (s) 61.1 38.8 25.4 31.6 19.9 8.6 37.0 25.7 25.0 23.8 12.2
Level of Service E D C C B A D C C C B
Approach Delay (s) 40.3 20.4 28.6 20.0
Approach LOS D C C B
Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3224 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3224 1441 3433 1863 1583
Volume (vph) 216 700 163 377 603 318 173 326 510 339 301 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 227 737 172 397 635 335 182 343 537 357 317 248
RTOR Reduction (vph) 0 0 115 0 0 227 0 68 271 0 0 198
Lane Group Flow (vph) 227 737 57 397 635 108 182 442 99 357 317 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 25.8 25.8 11.5 25.2 25.2 9.0 15.0 15.0 9.7 15.7 15.7
Effective Green, g (s) 12.6 26.3 26.3 12.0 25.7 25.7 9.5 15.5 15.5 10.2 16.2 16.2
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.19 0.19 0.13 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1672 520 515 1137 509 210 625 279 438 377 321
v/s Ratio Prot c0.13 0.14 c0.12 c0.18 0.10 0.14 c0.10 c0.17
v/s Ratio Perm 0.04 0.07 0.07 0.03
v/c Ratio 0.81 0.44 0.11 0.77 0.56 0.21 0.87 0.71 0.36 0.82 0.84 0.16
Uniform Delay, d1 32.6 21.1 18.7 32.7 22.5 19.8 34.6 30.1 27.9 34.0 30.7 26.3
Progression Factor 0.74 0.59 0.52 0.87 0.80 1.13 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.1 0.7 0.3 6.0 1.7 0.8 29.1 3.7 0.8 11.1 15.4 0.2
Delay (s) 37.3 13.0 10.1 34.6 19.7 23.1 63.7 33.8 28.7 45.1 46.1 26.5
Level of Service D B B C B C E C C D D C
Approach Delay (s) 17.4 24.9 37.2 40.4
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4939 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.71 1.00
Satd. Flow (perm) 4939 1770 3539 1583 1548 1312 1255 1583
Volume (vph) 0 1252 297 68 862 255 6 0 17 611 1 427
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1318 313 72 907 268 6 0 18 643 1 449
RTOR Reduction (vph) 0 45 0 0 0 0 0 12 0 0 0 80
Lane Group Flow (vph) 0 1586 0 72 907 268 0 12 0 322 322 369
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 37.0 5.0 46.5 80.0 24.5 24.5 24.5 24.5
Effective Green, g (s) 37.5 5.5 47.0 80.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.47 0.07 0.59 1.00 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2315 122 2079 1583 484 410 392 495
v/s Ratio Prot c0.32 c0.04 0.26
v/s Ratio Perm 0.17 0.01 0.25 c0.26 0.23
v/c Ratio 0.69 0.59 0.44 0.17 0.02 0.79 0.82 0.74
Uniform Delay, d1 16.6 36.2 9.2 0.0 19.0 25.1 25.4 24.6
Progression Factor 0.47 1.08 0.90 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 6.7 0.6 0.2 0.0 9.5 13.0 6.0
Delay (s) 9.2 45.6 8.8 0.2 19.1 34.6 38.4 30.6
Level of Service A D A A B C D C
Approach Delay (s) 9.2 9.1 19.1 34.1
Approach LOS A A B C
Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1476
Volume (vph) 21 1556 298 0 841 383 339 0 345 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 1638 314 0 885 403 357 0 363 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 22 1638 314 0 885 403 357 180 181 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 46.5 80.0 39.8 80.0 24.5 24.5 24.5 24.5
Effective Green, g (s) 2.7 47.0 80.0 40.3 80.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.03 0.59 1.00 0.50 1.00 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3765 1583 2562 1583 434 470 470 461
v/s Ratio Prot 0.01 c0.26 0.17 0.12
v/s Ratio Perm 0.20 0.25 c0.26 0.12 0.01
v/c Ratio 0.37 0.44 0.20 0.35 0.25 0.82 0.38 0.38 0.03
Uniform Delay, d1 37.8 9.1 0.0 11.9 0.0 25.4 21.5 21.5 19.1
Progression Factor 1.11 1.22 1.00 0.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.3 0.2 0.3 0.3 11.9 0.5 0.5 0.0
Delay (s) 44.5 11.4 0.2 8.7 0.3 37.4 22.0 22.0 19.1
Level of Service D B A A A D C C B
Approach Delay (s) 10.0 6.0 29.6 19.1
Approach LOS A A C B
Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4911 1610 3330 1583 1610 3387 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4911 1610 3330 1583 1610 3387 1583
Volume (vph) 235 1221 462 165 682 202 384 293 241 179 354 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 247 1285 486 174 718 213 404 308 254 188 373 160
RTOR Reduction (vph) 0 0 346 0 63 0 0 0 204 0 0 131
Lane Group Flow (vph) 247 1285 140 174 868 0 229 483 50 181 380 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.6 22.6 22.6 10.0 20.0 15.4 15.4 15.4 14.0 14.0 14.0
Effective Green, g (s) 13.1 23.1 23.1 10.5 20.5 15.9 15.9 15.9 14.5 14.5 14.5
Actuated g/C Ratio 0.16 0.29 0.29 0.13 0.26 0.20 0.20 0.20 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 562 1022 457 232 1258 320 662 315 292 614 287
v/s Ratio Prot 0.07 c0.36 0.10 c0.18 0.14 c0.15 c0.11 0.11
v/s Ratio Perm 0.09 0.03 0.02
v/c Ratio 0.44 1.26 0.31 0.75 0.69 0.72 0.73 0.16 0.62 0.62 0.10
Uniform Delay, d1 30.1 28.4 22.2 33.5 26.9 29.9 30.0 26.5 30.2 30.2 27.3
Progression Factor 0.72 0.77 2.02 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 123.3 1.6 12.8 3.1 7.4 4.0 0.2 3.9 1.9 0.2
Delay (s) 22.2 145.1 46.6 46.2 30.0 37.4 34.1 26.8 34.1 32.1 27.5
Level of Service C F D D C D C C C C C
Approach Delay (s) 106.3 32.5 32.9 31.6
Approach LOS F C C C
Intersection Summary
HCM Average Control Delay 63.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 149 583 228 140 661 113 323 483 113 107 358 235
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 614 240 147 696 119 340 508 119 113 377 247
RTOR Reduction (vph) 0 59 0 0 0 90 0 0 75 0 0 179
Lane Group Flow (vph) 157 795 0 147 696 29 340 508 44 113 377 68
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 16.5 5.5 16.5 16.5 13.5 25.7 25.7 5.2 17.4 17.4
Effective Green, g (s) 6.0 17.0 6.0 17.0 17.0 14.0 26.2 26.2 5.7 17.9 17.9
Actuated g/C Ratio 0.08 0.24 0.08 0.24 0.24 0.20 0.37 0.37 0.08 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 150 813 150 849 380 350 688 585 142 470 400
v/s Ratio Prot c0.09 c0.23 0.08 0.20 c0.19 c0.27 0.06 0.20
v/s Ratio Perm 0.02 0.03 0.04
v/c Ratio 1.05 0.98 0.98 0.82 0.08 0.97 0.74 0.08 0.80 0.80 0.17
Uniform Delay, d1 32.5 26.8 32.4 25.5 20.9 28.3 19.4 14.5 32.0 24.8 20.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 86.4 25.8 66.6 6.2 0.1 40.3 7.0 0.2 25.7 13.5 0.9
Delay (s) 118.9 52.6 99.0 31.7 20.9 68.5 26.3 14.7 57.7 38.3 21.6
Level of Service F D F C C E C B E D C
Approach Delay (s) 62.9 40.7 39.8 35.7
Approach LOS E D D D
Intersection Summary
HCM Average Control Delay 45.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 70.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3516 1770 3539 1583 1770 1672 1770 1639
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3516 1770 3539 1583 1770 1672 1770 1639
Volume (vph) 122 708 32 53 797 406 48 28 59 592 28 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 128 745 34 56 839 427 51 29 62 623 29 116
RTOR Reduction (vph) 0 4 0 0 0 167 0 57 0 0 61 0
Lane Group Flow (vph) 128 775 0 56 839 260 51 34 0 623 84 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.5 21.8 4.4 20.7 20.7 3.3 6.4 39.4 42.5
Effective Green, g (s) 6.0 22.3 4.9 21.2 21.2 3.8 6.9 39.9 43.0
Actuated g/C Ratio 0.07 0.25 0.05 0.24 0.24 0.04 0.08 0.44 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 871 96 834 373 75 128 785 783
v/s Ratio Prot 0.07 c0.22 0.03 c0.24 c0.03 0.02 c0.35 c0.05
v/s Ratio Perm 0.16
v/c Ratio 1.08 0.89 0.58 1.01 0.70 0.68 0.26 0.79 0.11
Uniform Delay, d1 42.0 32.7 41.6 34.4 31.5 42.5 39.2 21.5 12.9
Progression Factor 1.00 1.00 0.68 0.61 0.24 1.00 1.00 1.00 1.00
Incremental Delay, d2 107.4 13.2 7.7 30.7 9.2 22.4 1.1 5.5 0.1
Delay (s) 149.4 45.9 35.8 51.6 16.9 64.9 40.3 27.1 13.0
Level of Service F D D D B E D C B
Approach Delay (s) 60.5 39.7 49.1 24.4
Approach LOS E D D C
Intersection Summary
HCM Average Control Delay 42.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 953 412 66 998 0 0 0 0 640 0 258
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1003 434 69 1051 0 0 0 0 674 0 272
RTOR Reduction (vph) 0 0 94 0 0 0 0 0 0 0 69 0
Lane Group Flow (vph) 0 1003 340 69 1051 0 0 0 0 674 203 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.28 0.04 c0.30 c0.20 0.13
v/s Ratio Perm 0.21
v/c Ratio 0.69 0.52 0.29 0.50 0.61 0.40
Uniform Delay, d1 21.9 20.0 35.1 10.8 25.7 23.7
Progression Factor 0.49 0.44 1.21 1.53 1.00 1.00
Incremental Delay, d2 1.6 1.8 0.6 0.8 1.0 2.3
Delay (s) 12.4 10.5 43.0 17.4 26.7 26.0
Level of Service B B D B C C
Approach Delay (s) 11.8 19.0 0.0 26.5
Approach LOS B B A C
Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1596 0 0 683 375 273
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1680 0 0 719 395 287
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1680 0 0 719 395 273
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 60.8 60.8 20.2 20.2
Effective Green, g (s) 61.3 61.3 20.7 20.7
Actuated g/C Ratio 0.68 0.68 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2410 2410 790 364
v/s Ratio Prot c0.47 0.20 0.12
v/s Ratio Perm c0.17
v/c Ratio 0.70 0.30 0.50 0.75
Uniform Delay, d1 8.7 5.7 30.1 32.2
Progression Factor 0.35 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.3 0.5 8.4
Delay (s) 4.3 6.1 30.6 40.7
Level of Service A A C D
Approach Delay (s) 4.3 6.1 34.9
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 5 8 23 25 219 7 728 26 132 585 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 5 8 24 26 231 7 766 27 139 616 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1424 1706 312 1378 1682 383 623 794
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1424 1706 312 1378 1682 383 623 794
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 70 93 99 71 66 63 99 83
cM capacity (veh/h) 39 75 684 84 77 615 954 823
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 281 7 383 383 27 139 411 213
Volume Left 12 24 7 0 0 0 139 0 0
Volume Right 8 231 0 0 0 27 0 0 7
cSH 66 448 954 1700 1700 1700 823 1700 1700
Volume to Capacity 0.38 0.63 0.01 0.23 0.23 0.02 0.17 0.24 0.13
Queue Length 95th (ft) 36 105 1 0 0 0 15 0 0
Control Delay (s) 90.2 30.8 8.8 0.0 0.0 0.0 10.3 0.0 0.0
Lane LOS F D A B
Approach Delay (s) 90.2 30.8 0.1 1.9
Approach LOS F D
Intersection Summary
Average Delay 6.7
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 161 5 7 265 2 1 0 2 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 169 5 7 279 2 1 0 2 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 281 175 469 470 172 471 472 280
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 175 469 470 172 471 472 280
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 100 100 100 100
cM capacity (veh/h) 1281 1402 501 489 872 499 488 759
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 288 3 1
Volume Left 1 7 1 0
Volume Right 5 2 2 0
cSH 1281 1402 699 488
Volume to Capacity 0.00 0.01 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.2 10.2 12.4
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 10.2 12.4
Approach LOS B B
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 28.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 146 2 4 279 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 154 2 4 294 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 156 464 467 155 468 464 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 156 464 467 155 468 464 298
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1259 1424 506 491 891 497 493 742
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 157 306 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1259 1424 493 532
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.5 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.5 11.8
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 154 27 7 331 27 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 162 28 7 348 28 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 191 539 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 539 176
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 1383 500 867
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 191 356 55
Volume Left 0 7 28
Volume Right 28 0 26
cSH 1700 1383 628
Volume to Capacity 0.11 0.01 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.2 11.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.3
Approach LOS B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 160 23 36 225 0 114 0 26 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 168 24 38 237 0 120 0 27 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 237 193 493 493 181 521 505 237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 237 193 493 493 181 521 505 237
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 75 100 97 100 100 100
cM capacity (veh/h) 1330 1381 476 464 862 442 457 802
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 193 275 147 0
Volume Left 0 38 120 0
Volume Right 24 0 27 0
cSH 1330 1381 519 1700
Volume to Capacity 0.00 0.03 0.28 0.00
Queue Length 95th (ft) 0 2 29 0
Control Delay (s) 0.0 1.3 14.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 1.3 14.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15



31: Millbrae Ave & Dowdell Ave 2020
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 131 51 0 235 55 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 54 0 247 58 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 412 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 412 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 90 100
cM capacity (veh/h) 1382 596 880
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 192 247 58
Volume Left 0 0 58
Volume Right 54 0 0
cSH 1700 1382 596
Volume to Capacity 0.11 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15



7: Wilfred Avenue & Redwood Drive 2020
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 154 773 268 77 383 768 585 108 368 477 308
v/c Ratio 0.33 0.85 0.55 0.12 0.58 0.77 2.65 0.43 0.81 0.73 1.03
Control Delay 48.0 65.4 26.4 31.1 40.3 16.2 778.1 75.6 20.8 68.1 108.5
Queue Delay 0.0 4.6 0.0 0.0 22.2 1.5 0.0 0.0 5.1 172.0 0.0
Total Delay 48.0 70.0 26.4 31.1 62.4 17.8 778.1 75.6 25.8 240.0 108.5
Queue Length 50th (ft) 129 421 121 52 328 182 ~1028 58 0 243 ~267
Queue Length 95th (ft) 191 489 220 m82 413 257 #1271 89 110 #350 #471
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 531 1017 532 623 656 992 221 376 497 656 298
Starvation Cap Reductn 0 0 0 0 270 94 0 0 0 0 0
Spillback Cap Reductn 0 176 0 0 0 0 0 0 78 309 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.92 0.50 0.12 0.99 0.86 2.65 0.29 0.88 1.37 1.03
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

9: Wilfred Avenue & US-101 SB Ramps 2020
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1323 298 81 718 374 810
v/c Ratio 0.79 0.33 0.32 0.35 0.72 0.71
Control Delay 30.3 5.1 38.9 8.3 32.9 21.2
Queue Delay 43.3 0.6 0.0 0.1 0.0 0.8
Total Delay 73.6 5.7 38.9 8.4 32.9 22.0
Queue Length 50th (ft) 675 55 18 42 179 141
Queue Length 95th (ft) 741 m50 m40 78 #292 210
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 908 257 2035 523 1142
Starvation Cap Reductn 465 311 0 0 0 0
Spillback Cap Reductn 0 0 0 258 0 117
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.09 0.50 0.32 0.40 0.72 0.79
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



10: Wilfred Ave & Commerce Boulevard 2020
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 799 899 525 484 173 182 601 9 18
v/c Ratio 0.70 0.95 0.94 0.31 0.50 0.52 0.57 0.02 0.05
Control Delay 43.9 36.0 65.1 18.8 30.1 30.5 5.7 25.7 18.8
Queue Delay 0.0 44.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0
Total Delay 43.9 80.0 65.1 18.8 30.1 30.5 6.1 25.7 18.8
Queue Length 50th (ft) 185 345 148 123 53 56 0 4 4
Queue Length 95th (ft) 0 #488 #239 170 m109 m115 61 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 951 558 1542 347 349 1052 365 363
Starvation Cap Reductn 0 134 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 118 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 1.10 0.94 0.31 0.50 0.52 0.64 0.02 0.05
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2020
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 144 1268 967 107 108
v/c Ratio 0.37 0.56 0.58 0.23 0.22
Control Delay 28.9 19.3 17.2 24.8 6.3
Queue Delay 0.0 1.7 0.0 0.0 0.0
Total Delay 28.9 21.0 17.2 24.8 6.3
Queue Length 50th (ft) 43 303 174 42 0
Queue Length 95th (ft) m56 323 246 83 36
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1665 465 495
Starvation Cap Reductn 0 762 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.16 0.85 0.58 0.23 0.22
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



12: US-101 NB Ramps & Commerce Boulevard 2020
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 249 252 49 16 581 437 7 648 771
v/c Ratio 0.70 0.71 0.13 0.11 1.09 0.20 0.05 0.59 0.81
Control Delay 39.6 39.9 8.2 29.3 96.8 9.3 42.0 30.7 13.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4
Total Delay 39.6 39.9 8.2 29.3 96.8 9.3 42.0 30.7 15.2
Queue Length 50th (ft) 121 123 0 5 ~333 34 4 171 180
Queue Length 95th (ft) 190 192 25 23 #524 124 m4 m#367 m#195
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 452 179 531 2224 177 1094 957
Starvation Cap Reductn 0 0 0 0 0 0 0 0 65
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.57 0.11 0.09 1.09 0.20 0.04 0.59 0.86
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

16: Rohnert Park Expy & Stony Point Road 2020
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 266 228 576 266 216 484
v/c Ratio 0.69 0.44 0.71 0.32 0.78 0.40
Control Delay 32.6 6.3 21.6 3.1 48.1 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 6.3 21.6 3.1 48.1 6.7
Queue Length 50th (ft) 94 0 180 0 82 78
Queue Length 95th (ft) 164 47 #307 38 #186 134
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 562 809 838 281 1219
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.41 0.71 0.32 0.77 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 87 616 56 122 518 97 73 99 89 296 144
v/c Ratio 0.61 0.84 0.15 0.47 0.72 0.24 0.28 0.23 0.21 0.56 0.17
Control Delay 56.3 42.3 8.9 32.8 22.2 3.3 38.1 11.9 7.7 28.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.3 42.3 8.9 32.8 22.2 3.3 38.1 11.9 7.7 28.4 5.5
Queue Length 50th (ft) 43 155 0 18 98 1 18 11 0 123 12
Queue Length 95th (ft) #111 #236 29 m42 m135 m4 38 52 37 202 43
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 142 752 380 257 752 413 257 437 433 531 872
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.82 0.15 0.47 0.69 0.23 0.28 0.23 0.21 0.56 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 737 172 397 635 335 182 510 370 357 317 248
v/c Ratio 0.81 0.44 0.27 0.77 0.56 0.46 0.87 0.74 0.67 0.81 0.84 0.48
Control Delay 44.1 13.2 2.7 38.7 20.2 4.9 73.5 32.0 11.7 51.7 51.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.1 13.2 2.7 38.7 20.2 4.9 73.5 32.0 11.7 51.7 51.3 7.3
Queue Length 50th (ft) 67 57 5 109 137 37 92 107 15 92 151 0
Queue Length 95th (ft) m#139 m67 m10 m#160 m202 m46 #210 162 104 #172 #279 57
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1669 636 515 1134 735 210 751 571 439 396 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.44 0.27 0.77 0.56 0.46 0.87 0.68 0.65 0.81 0.80 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1631 72 907 268 24 322 322 449
v/c Ratio 0.68 0.49 0.44 0.17 0.05 0.78 0.82 0.78
Control Delay 9.3 49.5 9.7 0.2 9.5 38.5 42.5 27.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 49.5 9.7 0.2 9.5 38.5 42.5 27.8
Queue Length 50th (ft) 147 31 153 0 2 143 146 142
Queue Length 95th (ft) 223 m70 m94 m0 17 238 #267 247
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2413 147 2078 1583 576 476 455 648
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.49 0.44 0.17 0.04 0.68 0.71 0.69
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 22 1638 314 885 403 357 181 182 18
v/c Ratio 0.17 0.44 0.20 0.32 0.25 0.82 0.38 0.39 0.04
Control Delay 40.7 13.1 0.2 9.5 0.3 40.0 21.7 21.8 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.7 13.1 0.2 9.5 0.3 40.0 21.7 21.8 13.3
Queue Length 50th (ft) 12 170 0 69 0 165 73 73 5
Queue Length 95th (ft) m16 234 m0 116 m0 213 102 103 15
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3762 1583 2731 1583 730 791 791 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.44 0.20 0.32 0.25 0.49 0.23 0.23 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 1285 486 174 931 229 483 254 181 380 160
v/c Ratio 0.44 1.26 0.61 0.75 0.70 0.71 0.73 0.49 0.62 0.62 0.38
Control Delay 24.3 148.2 8.4 60.0 29.0 43.2 36.9 7.4 39.4 34.4 7.7
Queue Delay 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.3 148.2 8.8 60.0 29.0 43.2 36.9 7.4 39.4 34.4 7.7
Queue Length 50th (ft) 63 ~447 114 88 145 116 123 0 91 96 0
Queue Length 95th (ft) 80 #571 6 #222 #213 #214 176 58 158 138 47
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1020 802 231 1323 342 707 536 342 720 462
Starvation Cap Reductn 0 0 63 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 1.26 0.66 0.75 0.70 0.67 0.68 0.47 0.53 0.53 0.35
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

22: Gravenstien Hwy & Stony Point Road 2020
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 157 854 147 696 119 340 508 119 113 377 247
v/c Ratio 1.03 0.97 0.97 0.81 0.25 0.96 0.73 0.18 0.66 0.83 0.44
Control Delay 118.8 49.3 102.1 34.1 6.3 70.2 28.0 4.4 50.7 43.6 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 118.8 49.3 102.1 34.1 6.3 70.2 28.0 4.4 50.7 43.6 6.5
Queue Length 50th (ft) ~72 176 65 148 0 146 194 0 48 154 3
Queue Length 95th (ft) #183 #295 #170 #230 36 #298 #346 31 #115 #292 54
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 152 883 152 859 475 354 698 667 172 452 565
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.97 0.97 0.81 0.25 0.96 0.73 0.18 0.66 0.83 0.44
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 779 56 839 427 51 91 623 145
v/c Ratio 1.08 0.79 0.47 0.93 0.75 0.43 0.44 0.81 0.17
Control Delay 150.1 38.1 39.4 37.0 12.3 52.2 22.9 34.4 5.2
Queue Delay 0.0 0.3 0.0 0.0 0.5 0.0 0.0 0.0 0.0
Total Delay 150.1 38.4 39.4 37.0 12.8 52.2 22.9 34.4 5.2
Queue Length 50th (ft) ~82 221 32 242 5 28 16 310 9
Queue Length 95th (ft) #194 #321 m60 #353 #103 65 59 #556 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 118 980 118 904 567 118 366 767 844
Starvation Cap Reductn 0 0 0 0 17 0 0 0 0
Spillback Cap Reductn 0 24 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.81 0.47 0.93 0.78 0.43 0.25 0.81 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1003 434 69 1051 674 272
v/c Ratio 0.67 0.57 0.27 0.50 0.61 0.47
Control Delay 12.7 8.0 42.4 17.7 28.6 17.9
Queue Delay 0.4 0.3 0.0 0.3 0.0 0.0
Total Delay 13.1 8.3 42.4 18.0 28.6 17.9
Queue Length 50th (ft) 155 81 37 246 164 73
Queue Length 95th (ft) 191 m118 m79 307 222 147
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 757 295 2084 1106 579
Starvation Cap Reductn 137 63 0 404 0 0
Spillback Cap Reductn 34 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.63 0.23 0.63 0.61 0.47
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1680 719 395 287
v/c Ratio 0.70 0.30 0.50 0.76
Control Delay 4.9 7.0 31.3 42.5
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 4.9 7.0 31.3 42.5
Queue Length 50th (ft) 189 75 100 143
Queue Length 95th (ft) 250 137 125 205
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2409 2409 1221 574
Starvation Cap Reductn 61 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.30 0.32 0.50
Intersection Summary



TRIP GENERATION – ALTERNATIVES A, B, & C



Trips
Daily AM Peak Hour PM Peak HourLAND USE
Total Entering Exiting Total Entering Exiting Total

Casino
450,000 s.f. 17,744 930 398 1,328 1,181 1,047 2,228

Hotel
300 Room* 817 34 22 56 31 28 59

Net New
Vehicle Trips 18,261 964 420 1,384 1,212 1,075 2,287

*Trip rate is ITE Land Use Code 310 – Hotel.  Rate reduced by 2/3 to account for internal capture to/from casino.



TRIP GENERATION – ALTERNATIVES D & H



Trips
Daily AM Peak Hour PM Peak HourLAND USE
Total Entering Exiting Total Entering Exiting Total

Casino
315,100 s.f. 12,424 651 279 930 827 733 1,560

Hotel
100 Room* 272 12 7 19 11 9 20

Net New
Vehicle Trips 12,696 663 286 949 838 742 1,580

*Trip rate is ITE Land Use Code 310 – Hotel.  Rate reduced by 2/3 to account for internal capture to/from casino.



TRIP GENERATION – ALTERNATIVE E



Trips
Daily AM Peak Hour PM Peak HourLAND USE
Total Entering Exiting Total Entering Exiting Total

Light
Industrial

400,000 s.f.
2,788 324 44 368 47 345 392

Commercial
100,000 s.f. 4,294 63 40 103 180 195 375

Subtotal 7,082 387 84 471 227 540 767
Commercial

Pass-by
Reduction

N/A N/A N/A N/A -70 -76 -146

Net New
Vehicle Trips 7,082 387 84 471 157 464 621



TRIP GENERATION – VARIANT H-SUB1



LAND USE
Trips

Daily AM Peak Hour PM Peak Hour
Total Entering Exiting Total Entering Exiting Total

Casino
359,600 s.f. 14,179 743 318 1,061 943 837 1,780

Hotel
200 Rooms* 545 23 14 37 21 18 39

Net New
Vehicle Trips 14,724 766 332 1,098 964 855 1,819

*Trip rate is ITE Land Use Code 310 – Hotel.  Rate reduced by 2/3 to account for internal capture to/from casino.



NEAR-TERM 2008 + ALTERNATIVE A
TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Avenue & Stony Point Road 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 8 14 139 11 155 11 754 116 185 514 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 8 15 146 12 163 12 794 122 195 541 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1838 1873 544 1827 1815 855 547 916
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1838 1873 544 1827 1815 855 547 916
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 84 97 0 80 54 99 74
cM capacity (veh/h) 21 53 539 40 57 358 1022 745
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 23 321 12 916 195 547
Volume Left 0 146 12 0 195 0
Volume Right 15 163 0 122 0 6
cSH 123 75 1022 1700 745 1700
Volume to Capacity 0.19 4.29 0.01 0.54 0.26 0.32
Queue Length 95th (ft) 16 Err 1 0 26 0
Control Delay (s) 40.8 Err 8.6 0.0 11.5 0.0
Lane LOS E F A B
Approach Delay (s) 40.8 Err 0.1 3.0
Approach LOS E F
Intersection Summary
Average Delay 1595.8
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15

2: Wilfred Avenue & Primrose Ave 2008 + Alternative A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 289 10 8 284 8 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 304 11 8 299 8 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 307 315 666 655 309 666 656 303
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 307 315 666 655 309 666 656 303
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 97 99 97 97 99
cM capacity (veh/h) 1253 1245 356 380 731 355 379 737
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 325 316 32 32
Volume Left 11 8 11 11
Volume Right 11 8 11 11
cSH 1253 1245 440 441
Volume to Capacity 0.01 0.01 0.07 0.07
Queue Length 95th (ft) 1 1 6 6
Control Delay (s) 0.3 0.3 13.8 13.8
Lane LOS A A B B
Approach Delay (s) 0.3 0.3 13.8 13.8
Approach LOS B B
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 30.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 288 10 7 280 15 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 303 11 7 295 16 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 311 314 663 655 308 663 652 303
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 311 314 663 655 308 663 652 303
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 97 99 97 97 99
cM capacity (veh/h) 1250 1247 358 380 732 358 382 737
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 324 318 32 32
Volume Left 11 7 11 11
Volume Right 11 16 11 11
cSH 1250 1247 442 443
Volume to Capacity 0.01 0.01 0.07 0.07
Queue Length 95th (ft) 1 0 6 6
Control Delay (s) 0.3 0.2 13.8 13.7
Lane LOS A A B B
Approach Delay (s) 0.3 0.2 13.8 13.7
Approach LOS B B
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 30.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 138 159 194 185 8 118 21 160 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 145 167 204 195 8 124 22 168 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 203 313 873 862 229 1037 941 199
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 203 313 873 862 229 1037 941 199
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 84 45 91 79 92 95 99
cM capacity (veh/h) 1369 1248 224 243 810 134 218 842
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 323 407 315 32
Volume Left 11 204 124 11
Volume Right 167 8 168 11
cSH 1369 1248 369 227
Volume to Capacity 0.01 0.16 0.85 0.14
Queue Length 95th (ft) 1 15 200 12
Control Delay (s) 0.3 5.0 51.3 23.4
Lane LOS A A F C
Approach Delay (s) 0.3 5.0 51.3 23.4
Approach LOS F C
Intersection Summary
Average Delay 17.7
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15



5: Wilfred Avenue & Labath Ave 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak

Page 5
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 15 229 63 591 361 25 26 24 532 17 3 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 16 241 66 622 380 26 27 25 560 18 3 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 406 307 1946 1956 274 2516 1976 393
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 406 307 1946 1956 274 2516 1976 393
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 50 0 20 27 0 90 100
cM capacity (veh/h) 1152 1253 27 32 765 1 31 656
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 323 1028 613 22
Volume Left 16 622 27 18
Volume Right 66 26 560 1
cSH 1152 1253 242 1
Volume to Capacity 0.01 0.50 2.53 15.89
Queue Length 95th (ft) 1 71 1271 Err
Control Delay (s) 0.5 9.2 733.2 Err
Lane LOS A A F F
Approach Delay (s) 0.5 9.2 733.2 Err
Approach LOS F F
Intersection Summary
Average Delay 342.3
Intersection Capacity Utilization 114.9% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 11 708 59 82 950 23 21 14 75 14 2 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 745 62 86 1000 24 22 15 79 15 2 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67
vC, conflicting volume 1024 807 1992 1996 776 2071 2015 1012
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1036 807 2480 2487 776 2598 2516 1018
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 89 0 14 80 0 87 97
cM capacity (veh/h) 449 818 11 17 397 2 16 193
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 819 1111 116 23
Volume Left 12 86 22 15
Volume Right 62 24 79 6
cSH 449 818 37 3
Volume to Capacity 0.03 0.11 3.14 6.84
Queue Length 95th (ft) 2 9 Err Err
Control Delay (s) 0.8 3.2 Err Err
Lane LOS A A F F
Approach Delay (s) 0.8 3.2 Err Err
Approach LOS F F
Intersection Summary
Average Delay 673.7
Intersection Capacity Utilization 113.3% ICU Level of Service H
Analysis Period (min) 15



7: Wilfred Avenue & Redwood Drive 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak

Page 7
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1836 1681 1770 1583 1770 3539 1583 3433 1738
Flt Permitted 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1836 1681 1770 1583 1770 3539 1583 3433 1738
Volume (vph) 50 681 67 180 778 541 172 154 267 425 128 104
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 717 71 189 819 569 181 162 281 447 135 109
RTOR Reduction (vph) 0 2 0 0 0 172 0 0 258 0 18 0
Lane Group Flow (vph) 0 839 0 189 819 397 181 162 23 447 226 0
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 48.3 53.6 53.6 53.6 18.6 12.6 12.6 27.5 21.5
Effective Green, g (s) 48.8 54.1 54.1 54.1 19.1 13.1 13.1 28.0 22.0
Actuated g/C Ratio 0.30 0.34 0.34 0.34 0.12 0.08 0.08 0.18 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 560 568 598 535 211 290 130 601 239
v/s Ratio Prot c0.46 0.11 c0.46 c0.10 0.05 0.13 c0.13
v/s Ratio Perm 0.25 0.01
v/c Ratio 1.50 0.33 1.37 0.74 0.86 0.56 0.18 0.74 0.95
Uniform Delay, d1 55.6 39.5 53.0 46.8 69.1 70.7 68.4 62.6 68.4
Progression Factor 1.00 0.76 0.78 0.82 1.00 1.00 1.00 0.95 0.95
Incremental Delay, d2 233.4 1.2 174.4 6.9 27.4 2.3 0.7 4.9 42.7
Delay (s) 289.0 31.1 215.5 45.4 96.5 73.0 69.1 64.6 107.9
Level of Service F C F D F E E E F
Approach Delay (s) 289.0 132.0 78.1 79.9
Approach LOS F F E E
Intersection Summary
HCM Average Control Delay 148.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.28
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 114.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3529
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3529
Volume (vph) 5 30 138 5 95 95 164 151 5 30 237 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 145 5 100 100 173 159 5 32 249 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 1 0
Lane Group Flow (vph) 5 32 15 5 111 0 173 159 3 32 253 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.0 8.0 1.3 8.0 12.7 49.4 49.4 3.3 40.0
Effective Green, g (s) 1.8 8.5 8.5 1.8 8.5 13.2 49.9 49.9 3.8 40.5
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.16 0.62 0.62 0.05 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 198 168 40 348 292 2207 987 84 1787
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.04 0.02 c0.07
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.16 0.09 0.12 0.32 0.59 0.07 0.00 0.38 0.14
Uniform Delay, d1 38.3 32.5 32.3 38.3 33.1 30.9 5.9 5.7 37.0 10.5
Progression Factor 1.00 1.00 1.00 0.86 0.93 1.02 0.67 0.59 1.00 1.00
Incremental Delay, d2 1.4 0.4 0.2 1.0 0.4 1.8 0.0 0.0 2.9 0.2
Delay (s) 39.7 32.9 32.5 33.9 31.2 33.3 4.0 3.4 39.8 10.7
Level of Service D C C C C C A A D B
Approach Delay (s) 32.8 31.3 19.0 13.9
Approach LOS C C B B
Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3057
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3057
Volume (vph) 0 814 557 93 880 0 0 0 0 327 327 619
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 857 586 98 926 0 0 0 0 344 344 652
RTOR Reduction (vph) 0 0 140 0 0 0 0 0 0 0 88 0
Lane Group Flow (vph) 0 857 446 98 926 0 0 0 0 344 908 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 994
v/s Ratio Prot 0.24 0.03 c0.26
v/s Ratio Perm c0.28 0.21 0.30
v/c Ratio 0.52 0.61 0.47 0.46 0.66 1.13dr
Uniform Delay, d1 15.2 16.0 36.3 9.8 23.2 25.9
Progression Factor 1.17 1.69 1.42 2.06 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.8 0.3 6.4 14.1
Delay (s) 17.8 27.5 52.4 20.5 29.5 40.0
Level of Service B C D C C D
Approach Delay (s) 21.7 23.6 0.0 37.3
Approach LOS C C A D
Intersection Summary
HCM Average Control Delay 27.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3393 1681 1708 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3393 1681 1708 2787 1770 1814
Volume (vph) 0 499 643 409 305 116 659 107 572 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 525 677 431 321 122 694 113 602 44 43 9
RTOR Reduction (vph) 0 0 516 0 50 0 0 0 478 0 7 0
Lane Group Flow (vph) 0 525 161 431 394 0 393 414 124 44 45 0
Turn Type Perm Perm Prot Split Perm Split
Protected Phases 4 3 8 2 2 6 6
Permitted Phases 4 4 2
Actuated Green, G (s) 18.5 18.5 11.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 19.0 19.0 12.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.24 0.24 0.15 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1208 376 515 1484 347 352 575 365 374
v/s Ratio Prot c0.10 c0.13 0.12 0.23 c0.24 c0.02 0.02
v/s Ratio Perm 0.10 0.04
v/c Ratio 0.43 0.43 0.84 0.27 1.13 1.18 0.22 0.12 0.12
Uniform Delay, d1 25.9 25.9 33.0 14.3 31.8 31.8 26.4 25.8 25.8
Progression Factor 0.88 5.42 1.42 1.88 0.64 0.64 0.66 1.12 1.15
Incremental Delay, d2 1.0 3.0 10.6 0.4 80.8 97.3 0.6 0.7 0.7
Delay (s) 23.7 143.3 57.4 27.4 101.2 117.7 18.0 29.7 30.3
Level of Service C F E C F F B C C
Approach Delay (s) 91.1 42.2 70.5 30.0
Approach LOS F D E C
Intersection Summary
HCM Average Control Delay 69.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3510 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3510 1770 1583
Volume (vph) 187 926 614 35 93 217
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 197 975 646 37 98 228
RTOR Reduction (vph) 0 0 4 0 0 168
Lane Group Flow (vph) 197 975 679 0 98 60
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.7 50.5 36.3 20.5 20.5
Effective Green, g (s) 10.2 51.0 36.8 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 438 2256 1615 465 416
v/s Ratio Prot 0.06 c0.28 0.19 c0.06
v/s Ratio Perm 0.04
v/c Ratio 0.45 0.43 0.42 0.21 0.14
Uniform Delay, d1 32.3 7.3 14.5 23.0 22.6
Progression Factor 0.79 1.15 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.5 0.8 1.0 0.7
Delay (s) 26.2 8.9 15.3 24.1 23.3
Level of Service C A B C C
Approach Delay (s) 11.8 15.3 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 38.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 858 3 40 8 3 5 514 475 2 7 408 679
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 903 3 42 8 3 5 541 500 2 7 429 715
RTOR Reduction (vph) 0 0 31 0 5 0 0 1 0 0 0 569
Lane Group Flow (vph) 452 454 11 0 11 0 541 501 0 7 429 146
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 20.5 20.5 20.5 1.5 27.1 38.5 1.5 12.9 12.9
Effective Green, g (s) 21.0 21.0 21.0 2.0 27.6 39.0 2.0 13.4 13.4
Actuated g/C Ratio 0.26 0.26 0.26 0.02 0.35 0.49 0.02 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 443 416 44 611 1724 44 593 265
v/s Ratio Prot 0.27 c0.27 c0.01 c0.31 0.14 0.00 c0.12
v/s Ratio Perm 0.01 0.09
v/c Ratio 1.02 1.02 0.03 0.25 0.89 0.29 0.16 0.72 0.55
Uniform Delay, d1 29.5 29.5 21.9 38.3 24.7 12.2 38.2 31.5 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.24 0.96 3.90
Incremental Delay, d2 49.4 49.2 0.0 3.0 14.4 0.4 1.1 4.8 5.0
Delay (s) 78.9 78.7 21.9 41.3 39.1 12.7 48.6 35.2 124.0
Level of Service E E C D D B D D F
Approach Delay (s) 76.3 41.3 26.4 90.4
Approach LOS E D C F
Intersection Summary
HCM Average Control Delay 64.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 891 0 0 686
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 938 0 0 722
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1660 938 938
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1660 938 938
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 107 321 731
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 938 722
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.55 0.42
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 305 105 74 0 0 322
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 321 111 78 0 0 339
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 78 831 78
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 78 831 78
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 79 100 66
cM capacity (veh/h) 1521 268 983
Direction, Lane # EB 1 WB 1 SB 1
Volume Total 432 78 339
Volume Left 321 0 0
Volume Right 0 0 339
cSH 1521 1700 983
Volume to Capacity 0.21 0.05 0.34
Queue Length 95th (ft) 20 0 39
Control Delay (s) 6.4 0.0 10.6
Lane LOS A B
Approach Delay (s) 6.4 0.0 10.6
Approach LOS B
Intersection Summary
Average Delay 7.5
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 286 605 251 212 473
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 301 637 264 223 498
RTOR Reduction (vph) 0 235 0 150 0 0
Lane Group Flow (vph) 271 66 637 114 223 498
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.3 13.3 26.7 26.7 9.4 40.6
Effective Green, g (s) 13.8 13.8 27.2 27.2 9.9 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 806 685 279 1217
v/s Ratio Prot c0.15 c0.34 c0.13 0.27
v/s Ratio Perm 0.04 0.07
v/c Ratio 0.70 0.19 0.79 0.17 0.80 0.41
Uniform Delay, d1 22.6 20.0 15.4 10.9 25.5 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.3 7.8 0.5 14.7 1.0
Delay (s) 28.0 20.3 23.2 11.4 40.3 6.2
Level of Service C C C B D A
Approach Delay (s) 24.0 19.7 16.7
Approach LOS C B B
Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 600 36 202 575 459 64 19 154 592 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 632 38 213 605 483 67 20 162 623 45 104
RTOR Reduction (vph) 0 0 29 0 0 358 0 63 69 0 59 0
Lane Group Flow (vph) 53 632 9 213 605 125 67 34 16 623 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.0 18.0 5.5 20.2 20.2 4.4 14.1 14.1 24.4 34.1
Effective Green, g (s) 3.8 18.5 18.5 6.0 20.7 20.7 4.9 14.6 14.6 24.9 34.6
Actuated g/C Ratio 0.05 0.23 0.23 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 818 366 257 916 410 210 285 274 551 721
v/s Ratio Prot 0.03 c0.18 c0.06 0.17 c0.02 c0.02 c0.35 0.05
v/s Ratio Perm 0.01 0.08 0.01
v/c Ratio 0.63 0.77 0.02 0.83 0.66 0.30 0.32 0.12 0.06 1.13 0.12
Uniform Delay, d1 37.4 28.8 23.8 36.5 26.5 23.9 36.0 27.3 27.0 27.6 13.6
Progression Factor 1.00 1.00 1.00 0.98 0.52 1.01 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 4.6 0.0 12.2 1.1 0.2 0.9 0.9 0.4 79.7 0.4
Delay (s) 51.8 33.3 23.8 47.9 14.7 24.3 36.8 28.2 27.4 107.2 14.0
Level of Service D C C D B C D C C F B
Approach Delay (s) 34.2 23.7 30.2 89.2
Approach LOS C C C F
Intersection Summary
HCM Average Control Delay 43.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

18: Rohnert Park Expy & Redwood Drive 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak

Page 18
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 1023 146 371 961 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 1077 154 391 1012 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 226 0 117 227 0 0 206
Lane Group Flow (vph) 245 1077 51 391 1012 151 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.2 26.0 26.0 11.5 25.3 25.3 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.7 26.5 26.5 12.0 25.8 25.8 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 1684 524 515 1141 511 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.21 0.11 c0.29 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.10 0.03 0.03
v/c Ratio 0.87 0.64 0.10 0.76 0.89 0.30 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 22.7 18.5 32.6 25.7 20.3 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.77 0.73 1.09 0.71 0.64 0.44 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.8 0.2 4.6 7.7 1.1 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 37.7 17.4 20.3 27.7 24.2 10.1 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B C C C B D C C D D C
Approach Delay (s) 21.1 22.0 32.5 35.9
Approach LOS C C C D
Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.95 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4837 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4837 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1219 590 68 1329 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1283 621 72 1399 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 103 0 0 0 0 0 12 0 0 0 21
Lane Group Flow (vph) 0 1801 0 72 1399 209 0 13 0 370 370 348
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2171 117 2000 1583 512 439 420 530
v/s Ratio Prot c0.37 0.04 c0.40
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.22
v/c Ratio 0.83 0.62 0.70 0.13 0.03 0.84 0.88 0.66
Uniform Delay, d1 19.4 36.4 12.5 0.0 17.8 24.6 25.1 22.7
Progression Factor 0.32 1.26 0.73 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 6.6 1.5 0.1 0.0 13.7 18.9 2.9
Delay (s) 9.1 52.5 10.6 0.1 17.9 38.4 44.0 25.6
Level of Service A D B A B D D C
Approach Delay (s) 9.1 11.1 17.9 36.0
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 16.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.84
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1527
Volume (vph) 17 1642 273 0 997 350 596 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1728 287 0 1049 368 627 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1728 287 0 1049 368 627 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 32.9 80.0 26.2 80.0 38.1 38.1 38.1 38.1
Effective Green, g (s) 2.7 33.4 80.0 26.7 80.0 38.6 38.6 38.6 38.6
Actuated g/C Ratio 0.03 0.42 1.00 0.33 1.00 0.48 0.48 0.48 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 2675 1583 1697 1583 670 726 726 737
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.45 0.11 0.01
v/c Ratio 0.30 0.65 0.18 0.62 0.23 0.94 0.22 0.22 0.02
Uniform Delay, d1 37.7 18.6 0.0 22.4 0.0 19.5 12.0 12.0 10.8
Progression Factor 1.02 1.04 1.00 0.66 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.7 0.1 1.3 0.3 20.4 0.2 0.2 0.0
Delay (s) 40.1 20.1 0.1 16.1 0.3 39.9 12.1 12.1 10.8
Level of Service D C A B A D B B B
Approach Delay (s) 17.4 12.0 30.5 10.8
Approach LOS B B C B
Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1149 545 141 783 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1209 574 148 824 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 395 0 38 0 0 0 189 0 0 164
Lane Group Flow (vph) 284 1209 179 148 965 0 226 475 47 107 242 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 24.5 24.5 10.6 22.6 15.4 15.4 15.4 11.5 11.5 11.5
Effective Green, g (s) 13.0 25.0 25.0 11.1 23.1 15.9 15.9 15.9 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.31 0.31 0.14 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1106 495 246 1429 320 662 315 242 509 237
v/s Ratio Prot 0.08 c0.34 0.08 c0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.51 1.09 0.36 0.60 0.68 0.71 0.72 0.15 0.44 0.48 0.12
Uniform Delay, d1 30.6 27.5 21.3 32.4 25.1 29.9 30.0 26.5 31.0 31.1 29.4
Progression Factor 0.49 0.43 1.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 54.1 1.7 4.1 2.6 6.9 3.7 0.2 1.3 0.7 0.2
Delay (s) 15.6 65.8 31.2 36.5 27.7 36.8 33.7 26.7 32.2 31.8 29.7
Level of Service B E C D C D C C C C C
Approach Delay (s) 49.3 28.8 32.7 31.1
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 38.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 162 321 494 108 148 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 171 338 520 114 156 360 231
RTOR Reduction (vph) 0 67 0 0 0 131 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 40 338 520 39 156 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 0.09 0.19
v/s Ratio Perm 0.03 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.11 0.94 0.81 0.07 0.87 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 20.8 27.3 20.5 15.2 30.7 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.1 33.1 10.4 0.3 34.0 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 20.9 60.4 30.9 15.4 64.7 37.3 21.3
Level of Service E C E C C E C B E D C
Approach Delay (s) 39.7 33.2 39.4 38.1
Approach LOS D C D D
Intersection Summary
HCM Average Control Delay 37.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3515 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3515 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 677 32 53 797 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 713 34 56 839 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 128 0 61 0 0 60 0
Lane Group Flow (vph) 107 744 0 56 839 223 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1125 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.21 0.03 c0.24 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.14
v/c Ratio 0.67 0.66 0.58 0.83 0.50 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 26.4 41.6 30.2 26.8 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.66 0.57 0.20 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 3.1 7.9 7.3 3.5 22.4 1.0 5.7 0.1
Delay (s) 50.4 29.4 35.3 24.6 9.0 64.9 40.2 30.6 16.7
Level of Service D C D C A E D C B
Approach Delay (s) 32.1 20.7 49.1 27.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

24: Gravenstien Hwy & US-101 SB Ramps 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak

Page 24
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 413 99 959 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 435 104 1009 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 109 0 0 0 0 0 0 0 77 0
Lane Group Flow (vph) 0 862 326 104 1009 0 0 0 0 673 146 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.29 c0.20 0.09
v/s Ratio Perm 0.21
v/c Ratio 0.59 0.50 0.44 0.48 0.61 0.29
Uniform Delay, d1 20.7 19.7 35.8 10.6 25.7 22.8
Progression Factor 0.53 0.48 1.28 1.72 1.00 1.00
Incremental Delay, d2 1.3 2.0 1.2 0.8 1.0 1.4
Delay (s) 12.4 11.5 47.0 19.1 26.7 24.2
Level of Service B B D B C C
Approach Delay (s) 12.1 21.7 0.0 26.1
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 410 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 432 248
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 1538 0 0 649 432 227
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 63.0 63.0 18.0 18.0
Effective Green, g (s) 63.5 63.5 18.5 18.5
Actuated g/C Ratio 0.71 0.71 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2497 2497 706 325
v/s Ratio Prot c0.43 0.18 0.13
v/s Ratio Perm c0.14
v/c Ratio 0.62 0.26 0.61 0.70
Uniform Delay, d1 6.9 4.8 32.5 33.2
Progression Factor 0.32 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 1.6 6.4
Delay (s) 3.2 5.0 34.1 39.6
Level of Service A A C D
Approach Delay (s) 3.2 5.0 36.1
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 8 5 10 1 6 221 19 793 17 113 668 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 8 5 11 1 6 233 20 835 18 119 703 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1520 1836 354 1477 1820 417 707 853
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1520 1836 354 1477 1820 417 707 853
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 79 92 98 98 90 60 98 85
cM capacity (veh/h) 39 62 643 70 64 584 887 782
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 24 240 20 417 417 18 119 469 239
Volume Left 8 1 20 0 0 0 119 0 0
Volume Right 11 233 0 0 0 18 0 0 4
cSH 77 603 887 1700 1700 1700 782 1700 1700
Volume to Capacity 0.31 0.40 0.02 0.25 0.25 0.01 0.15 0.28 0.14
Queue Length 95th (ft) 29 48 2 0 0 0 13 0 0
Control Delay (s) 72.0 16.8 9.2 0.0 0.0 0.0 10.4 0.0 0.0
Lane LOS F C A B
Approach Delay (s) 72.0 16.8 0.2 1.5
Approach LOS F C
Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 48.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 134 3 3 226 2 1 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 141 3 3 238 2 1 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 240 144 391 391 143 391 392 239
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 240 144 391 391 143 391 392 239
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 100 100 100 100
cM capacity (veh/h) 1327 1438 566 543 905 566 543 800
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 145 243 2 1
Volume Left 1 3 1 0
Volume Right 3 2 1 0
cSH 1327 1438 697 543
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.1 10.2 11.6
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 10.2 11.6
Approach LOS B B
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15

28: Millbrae Ave & Whistler Ave 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak

Page 28
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 119 2 4 235 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 125 2 4 247 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 256 127 389 393 126 393 389 252
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 256 127 389 393 126 393 389 252
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1309 1459 567 541 924 557 544 787
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 128 260 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1309 1459 544 592
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.1 11.7 11.1
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 11.7 11.1
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 25.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 150 5 2 287 14 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 158 5 2 302 15 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 163 467 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 163 467 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 99
cM capacity (veh/h) 1415 553 885
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 163 304 21
Volume Left 0 2 15
Volume Right 5 0 6
cSH 1700 1415 623
Volume to Capacity 0.10 0.00 0.03
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.0 0.1 11.0
Lane LOS A B
Approach Delay (s) 0.0 0.1 11.0
Approach LOS B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 26.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 4 10 252 0 38 0 11 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 4 11 265 0 40 0 12 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 265 167 452 452 165 463 454 265
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 265 167 452 452 165 463 454 265
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 92 100 99 100 100 100
cM capacity (veh/h) 1299 1410 515 500 879 499 498 773
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 167 276 52 0
Volume Left 0 11 40 0
Volume Right 4 0 12 0
cSH 1299 1410 568 1700
Volume to Capacity 0.00 0.01 0.09 0.00
Queue Length 95th (ft) 0 1 7 0
Control Delay (s) 0.0 0.4 12.0 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 12.0 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 143 20 0 235 32 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 151 21 0 247 34 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 172 408 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 408 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1405 599 884
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 172 247 34
Volume Left 0 0 34
Volume Right 21 0 0
cSH 1700 1405 599
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 841 189 819 569 181 162 281 447 244
v/c Ratio 1.49 0.33 1.37 0.80 0.85 0.56 0.72 0.74 0.95
Control Delay 270.0 31.6 209.1 28.6 101.7 77.7 18.3 68.0 102.8
Queue Delay 69.7 4.9 100.6 21.4 0.0 0.0 0.5 5.5 0.0
Total Delay 339.6 36.5 309.7 50.0 101.7 77.7 18.8 73.5 102.8
Queue Length 50th (ft) ~1229 124 ~1214 274 188 87 0 230 237
Queue Length 95th (ft) #1490 m165m#1402 m353 #317 126 97 #318 #419
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 563 567 597 707 221 376 419 601 257
Starvation Cap Reductn 0 308 84 146 0 0 0 0 0
Spillback Cap Reductn 53 0 0 0 0 0 19 103 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.65 0.73 1.60 1.01 0.82 0.43 0.70 0.90 0.95
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 145 5 200 173 159 5 32 254
v/c Ratio 0.04 0.16 0.49 0.04 0.46 0.59 0.06 0.00 0.20 0.13
Control Delay 34.4 33.2 11.9 29.4 18.1 35.7 4.0 3.4 35.8 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 33.2 11.9 29.4 18.1 35.7 4.0 3.4 35.8 11.2
Queue Length 50th (ft) 2 15 0 2 7 107 3 0 15 26
Queue Length 95th (ft) 13 38 48 m4 m43 m107 m38 m1 40 74
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 487 155 854 400 2485 1113 184 1946
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.06 0.00 0.17 0.13
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 857 586 98 926 344 996
v/c Ratio 0.51 0.66 0.38 0.46 0.66 1.13dr
Control Delay 17.8 15.4 52.3 20.7 30.3 37.7
Queue Delay 3.8 12.5 0.0 0.2 0.0 28.4
Total Delay 21.6 27.9 52.3 20.8 30.3 66.0
Queue Length 50th (ft) 187 189 27 194 160 230
Queue Length 95th (ft) m185 m177 m30 m183 261 #363
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 889 257 2035 523 1082
Starvation Cap Reductn 717 283 0 0 0 0
Spillback Cap Reductn 0 0 0 333 0 139
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.97 0.38 0.54 0.66 1.06
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 525 677 431 443 393 414 602 44 52
v/c Ratio 0.43 0.76 0.84 0.29 1.13 1.18 0.57 0.12 0.14
Control Delay 23.7 14.8 61.4 22.2 105.3 121.5 3.2 29.9 25.6
Queue Delay 0.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.7 17.5 61.4 22.2 105.3 121.5 3.2 29.9 25.6
Queue Length 50th (ft) 88 118 120 100 ~227 ~248 0 22 23
Queue Length 95th (ft) 124 343 #191 136 m#284 m#304 m20 44 45
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1208 892 515 1534 347 352 1053 365 381
Starvation Cap Reductn 0 118 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.87 0.84 0.29 1.13 1.18 0.57 0.12 0.14
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 197 975 683 98 228
v/c Ratio 0.45 0.43 0.42 0.21 0.39
Control Delay 28.1 9.0 15.7 24.5 5.8
Queue Delay 0.0 0.2 0.0 0.0 0.0
Total Delay 28.1 9.2 15.7 24.5 5.8
Queue Length 50th (ft) 53 198 114 38 0
Queue Length 95th (ft) 77 231 168 77 51
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1619 465 584
Starvation Cap Reductn 0 555 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.57 0.42 0.21 0.39
Intersection Summary

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 452 454 42 16 541 502 7 429 715
v/c Ratio 1.02 1.02 0.09 0.11 1.02 0.25 0.05 0.47 0.78
Control Delay 81.3 81.2 8.3 29.3 74.3 10.7 41.9 26.9 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8
Total Delay 81.3 81.2 8.3 29.3 74.3 10.7 41.9 26.9 14.0
Queue Length 50th (ft) ~247 ~249 0 5 ~278 48 4 111 175
Queue Length 95th (ft) #442 #443 23 23 #478 142 m4 m#177 #287
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2044 177 912 915
Starvation Cap Reductn 0 0 0 0 0 0 0 0 49
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.02 1.02 0.09 0.09 1.02 0.25 0.04 0.47 0.83
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



16: Rohnert Park Expy & Stony Point Road 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 301 637 264 223 498
v/c Ratio 0.70 0.52 0.79 0.32 0.80 0.41
Control Delay 32.9 6.5 25.6 3.0 50.2 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 6.5 25.6 3.0 50.2 6.8
Queue Length 50th (ft) 96 0 211 0 86 82
Queue Length 95th (ft) 168 54 #394 38 #194 139
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 617 805 834 281 1217
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.49 0.79 0.32 0.79 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 632 38 213 605 483 67 97 85 623 149
v/c Ratio 0.40 0.86 0.11 0.83 0.66 0.63 0.26 0.24 0.22 1.17 0.18
Control Delay 44.6 43.6 9.9 54.1 17.5 5.5 37.7 11.2 8.0 125.2 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 43.6 9.9 54.1 17.5 5.5 37.7 11.2 8.0 125.2 5.7
Queue Length 50th (ft) 26 160 0 43 75 0 16 8 0 ~378 13
Queue Length 95th (ft) 61 #245 23 m#62 m124 m3 36 48 36 #573 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 915 767 257 398 393 531 833
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.84 0.10 0.83 0.66 0.63 0.26 0.24 0.22 1.17 0.18
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



18: Rohnert Park Expy & Redwood Drive 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 1077 154 391 1012 377 144 435 274 383 278 256
v/c Ratio 0.87 0.64 0.25 0.76 0.89 0.51 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 43.3 17.6 4.6 31.5 25.9 3.7 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.3 17.6 4.6 31.5 25.9 3.7 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 87 131 11 100 255 26 71 74 0 95 129 0
Queue Length 95th (ft) m109 m130 m14 #154 #364 36 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1142 737 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.64 0.25 0.76 0.89 0.51 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1904 72 1399 209 25 370 370 369
v/c Ratio 0.82 0.51 0.70 0.13 0.05 0.84 0.88 0.67
Control Delay 9.3 54.8 11.2 0.1 9.8 43.2 48.5 27.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 54.8 11.2 0.1 9.8 43.2 48.5 27.0
Queue Length 50th (ft) 121 38 150 0 2 169 172 136
Queue Length 95th (ft) #415 m56 m173 m0 18 #318 #329 228
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2326 142 2000 1583 568 475 455 594
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.51 0.70 0.13 0.04 0.78 0.81 0.62
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



20: Rohnert Park Expy & US-101 NB Ramps 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1728 287 1049 368 627 161 161 18
v/c Ratio 0.14 0.65 0.18 0.56 0.23 0.93 0.22 0.22 0.02
Control Delay 36.9 21.1 0.1 16.2 0.3 42.0 11.7 11.7 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.9 21.1 0.1 16.2 0.3 42.0 11.7 11.7 8.3
Queue Length 50th (ft) 10 247 0 94 0 254 42 42 3
Queue Length 95th (ft) m12 m273 m0 131 m0 #473 76 76 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 2672 1583 1866 1583 730 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.65 0.18 0.56 0.23 0.86 0.20 0.20 0.02
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1209 574 148 1003 226 475 236 107 242 193
v/c Ratio 0.51 1.09 0.64 0.60 0.68 0.71 0.72 0.47 0.44 0.48 0.48
Control Delay 17.9 71.4 6.4 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Delay 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.9 71.4 8.2 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Length 50th (ft) 34 ~373 25 69 154 114 120 0 54 62 0
Queue Length 95th (ft) 69 #487 90 #187 #252 #210 173 56 98 91 51
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1107 890 246 1470 342 707 522 342 720 488
Starvation Cap Reductn 0 0 171 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 1.09 0.80 0.60 0.68 0.66 0.67 0.45 0.31 0.34 0.40
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 171 338 520 114 156 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.34 0.95 0.81 0.18 0.87 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 76.0 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 76.0 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 68 146 0
Queue Length 95th (ft) #162 #221 #155 184 43 #296 #358 30 #169 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 514 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.33 0.95 0.81 0.18 0.87 0.79 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

23: Gravenstien Hwy & Redwood Drive 2008 + Alternative A
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 747 56 839 351 51 91 511 132
v/c Ratio 0.67 0.61 0.47 0.78 0.58 0.43 0.44 0.80 0.18
Control Delay 64.2 29.9 39.0 24.2 6.6 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 29.9 39.0 24.2 6.6 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 205 32 251 4 28 14 237 10
Queue Length 95th (ft) #161 #299 m63 #356 19 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1232 118 1077 607 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.61 0.47 0.78 0.58 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 435 104 1009 673 223
v/c Ratio 0.58 0.56 0.40 0.48 0.61 0.38
Control Delay 12.8 8.2 47.7 19.4 28.6 13.6
Queue Delay 0.2 0.3 0.0 0.3 0.0 0.0
Total Delay 13.0 8.5 47.7 19.7 28.6 13.6
Queue Length 50th (ft) 124 65 58 241 164 45
Queue Length 95th (ft) 153 m101 m104 301 222 105
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 772 295 2084 1106 587
Starvation Cap Reductn 140 67 0 491 0 0
Spillback Cap Reductn 1 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.62 0.35 0.63 0.61 0.38
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

25: Gravenstien Hwy & US-101 NB Ramps 2008 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 432 248
v/c Ratio 0.62 0.26 0.61 0.71
Control Delay 3.6 5.8 35.5 40.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.6 5.8 35.5 40.6
Queue Length 50th (ft) 0 58 116 119
Queue Length 95th (ft) 243 112 144 178
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2495 2495 1221 580
Starvation Cap Reductn 65 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.26 0.35 0.43
Intersection Summary



CUMULATIVE 2020 + ALTERNATIVE A
TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak

Page 1
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 12 17 145 23 153 14 740 203 214 522 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 13 18 153 24 161 15 779 214 225 549 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1904 2025 553 1939 1922 886 556 993
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1904 2025 553 1939 1922 886 556 993
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 67 97 0 46 53 99 68
cM capacity (veh/h) 12 38 533 27 45 344 1015 697
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 31 338 15 993 225 556
Volume Left 0 153 15 0 225 0
Volume Right 18 161 0 214 0 6
cSH 84 50 1015 1700 697 1700
Volume to Capacity 0.36 6.70 0.01 0.58 0.32 0.33
Queue Length 95th (ft) 35 Err 1 0 35 0
Control Delay (s) 70.1 Err 8.6 0.0 12.6 0.0
Lane LOS F F A B
Approach Delay (s) 70.1 Err 0.1 3.6
Approach LOS F F
Intersection Summary
Average Delay 1568.8
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 25 384 20 8 302 10 10 10 10 9 9 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 26 404 21 8 318 11 11 11 11 9 9 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 328 425 823 813 415 823 818 323
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 328 425 823 813 415 823 818 323
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 99 96 97 98 97 97 99
cM capacity (veh/h) 1231 1134 275 304 638 274 302 718
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 452 337 32 29
Volume Left 26 8 11 9
Volume Right 21 11 11 11
cSH 1231 1134 353 365
Volume to Capacity 0.02 0.01 0.09 0.08
Queue Length 95th (ft) 2 1 7 7
Control Delay (s) 0.7 0.3 16.2 15.7
Lane LOS A A C C
Approach Delay (s) 0.7 0.3 16.2 15.7
Approach LOS C C
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15



3: Wilfred Ave & Whistler Ave 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 11 381 11 11 302 25 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 401 12 12 318 26 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 344 413 800 797 407 800 790 331
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 344 413 800 797 407 800 790 331
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 96 97 98 96 97 99
cM capacity (veh/h) 1215 1146 287 313 644 286 316 711
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 424 356 32 32
Volume Left 12 12 11 11
Volume Right 12 26 11 11
cSH 1215 1146 364 372
Volume to Capacity 0.01 0.01 0.09 0.08
Queue Length 95th (ft) 1 1 7 7
Control Delay (s) 0.3 0.4 15.8 15.6
Lane LOS A A C C
Approach Delay (s) 0.3 0.4 15.8 15.6
Approach LOS C C
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 35.3% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 44 196 160 195 205 32 116 19 158 23 10 17
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 46 206 168 205 216 34 122 20 166 24 11 18
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 249 375 1033 1043 291 1186 1094 216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 249 375 1033 1043 291 1186 1094 216
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 83 27 89 78 76 94 98
cM capacity (veh/h) 1316 1184 166 183 749 100 171 824
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 421 205 216 34 308 53
Volume Left 46 205 0 0 122 24
Volume Right 168 0 0 34 166 18
cSH 1316 1184 1700 1700 289 162
Volume to Capacity 0.04 0.17 0.13 0.02 1.07 0.33
Queue Length 95th (ft) 3 16 0 0 300 33
Control Delay (s) 1.2 8.7 0.0 0.0 111.1 37.7
Lane LOS A A F E
Approach Delay (s) 1.2 3.9 111.1 37.7
Approach LOS F E
Intersection Summary
Average Delay 31.1
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15



5: Wilfred Ave & Labath Ave 2020 + Alternative A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 20 288 69 653 373 75 55 31 695 65 11 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 303 73 687 393 79 58 33 732 68 12 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 472 376 1963 2228 188 2748 2225 236
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 472 376 1963 2228 188 2748 2225 236
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 42 0 0 11 0 34 99
cM capacity (veh/h) 1087 1179 10 17 822 0 17 766
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 21 202 174 687 262 210 822 84
Volume Left 21 0 0 687 0 0 58 68
Volume Right 0 0 73 0 0 79 732 4
cSH 1087 1700 1700 1179 1700 1700 96 0
Volume to Capacity 0.02 0.12 0.10 0.58 0.15 0.12 8.53 Err
Queue Length 95th (ft) 1 0 0 98 0 0 Err Err
Control Delay (s) 8.4 0.0 0.0 12.2 0.0 0.0 Err Err
Lane LOS A B F F
Approach Delay (s) 0.4 7.3 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 102.8% ICU Level of Service G
Analysis Period (min) 15

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 23 843 182 327 956 98 98 67 352 76 15 46
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 24 887 192 344 1006 103 103 71 371 80 16 48
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked
vC, conflicting volume 1109 1079 2279 2829 539 2644 2874 555
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1109 1079 2279 2829 539 2644 2874 555
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 46 0 0 24 0 0 90
cM capacity (veh/h) 625 642 0 8 486 0 7 475
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 24 592 487 344 671 439 544 144
Volume Left 24 0 0 344 0 0 103 80
Volume Right 0 0 192 0 0 103 371 48
cSH 625 1700 1700 642 1700 1700 0 0
Volume to Capacity 0.04 0.35 0.29 0.54 0.39 0.26 Err Err
Queue Length 95th (ft) 3 0 0 80 0 0 Err Err
Control Delay (s) 11.0 0.0 0.0 16.9 0.0 0.0 Err Err
Lane LOS B C F F
Approach Delay (s) 0.2 4.0 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1702
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1702
Volume (vph) 79 1038 156 235 1127 529 184 40 350 553 52 71
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 83 1093 164 247 1186 557 194 42 368 582 55 75
RTOR Reduction (vph) 0 0 43 0 0 116 0 0 345 0 31 0
Lane Group Flow (vph) 83 1093 121 247 1186 441 194 42 23 582 99 0
Turn Type Split Perm Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 47.5 47.5 47.5 53.5 53.5 53.5 19.0 9.5 9.5 31.5 22.0
Effective Green, g (s) 48.0 48.0 48.0 54.0 54.0 54.0 19.5 10.0 10.0 32.0 22.5
Actuated g/C Ratio 0.30 0.30 0.30 0.34 0.34 0.34 0.12 0.06 0.06 0.20 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 531 1017 432 567 597 534 216 221 99 687 239
v/s Ratio Prot 0.05 c0.32 0.15 c0.67 c0.11 0.01 c0.17 0.06
v/s Ratio Perm 0.08 0.28 0.01
v/c Ratio 0.16 1.07 0.28 0.44 1.99 0.83 0.90 0.19 0.23 0.85 0.41
Uniform Delay, d1 41.1 56.0 42.8 41.2 53.0 48.7 69.3 71.2 71.3 61.6 62.7
Progression Factor 1.00 1.00 1.00 0.84 0.85 0.85 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 50.6 0.4 1.4 447.4 8.2 34.5 0.4 1.2 9.5 1.2
Delay (s) 41.3 106.6 43.2 35.8 492.6 49.4 103.8 71.6 72.6 71.1 63.9
Level of Service D F D D F D F E E E E
Approach Delay (s) 94.8 311.9 82.5 69.8
Approach LOS F F F E
Intersection Summary
HCM Average Control Delay 182.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.33
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 122.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3037
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3037
Volume (vph) 0 1276 663 85 1123 0 0 0 0 424 339 769
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1343 698 89 1182 0 0 0 0 446 357 809
RTOR Reduction (vph) 0 0 137 0 0 0 0 0 0 0 47 0
Lane Group Flow (vph) 0 1343 561 89 1182 0 0 0 0 446 1119 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 987
v/s Ratio Prot c0.38 0.03 c0.33
v/s Ratio Perm 0.35 0.28 0.37
v/c Ratio 0.82 0.76 0.42 0.58 0.85 1.51dr
Uniform Delay, d1 18.5 17.8 36.2 10.8 25.2 27.0
Progression Factor 1.42 1.79 1.25 1.89 1.00 1.00
Incremental Delay, d2 1.4 2.3 0.6 0.5 16.0 72.8
Delay (s) 27.8 34.1 45.7 21.0 41.3 99.8
Level of Service C C D C D F
Approach Delay (s) 30.0 22.7 0.0 83.6
Approach LOS C C A F
Intersection Summary
HCM Average Control Delay 45.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3518 1681 1689 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3518 1681 1689 2787 1770 1723
Volume (vph) 0 819 882 178 411 17 788 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 928 187 433 18 829 19 601 9 9 9
RTOR Reduction (vph) 0 0 638 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 862 290 187 448 0 415 433 124 9 11 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 18.5 18.5 11.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 19.0 19.0 12.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.24 0.24 0.15 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1208 376 515 1539 347 348 575 365 355
v/s Ratio Prot 0.17 c0.05 0.13 0.25 c0.26 0.01 c0.01
v/s Ratio Perm c0.18 0.04
v/c Ratio 0.71 0.77 0.36 0.29 1.20 1.24 0.22 0.02 0.03
Uniform Delay, d1 28.0 28.5 30.6 14.5 31.8 31.8 26.4 25.3 25.4
Progression Factor 1.42 5.82 1.21 1.23 1.03 1.03 2.34 1.00 1.00
Incremental Delay, d2 2.0 8.3 0.4 0.4 104.4 124.1 0.5 0.1 0.2
Delay (s) 41.8 174.1 37.2 18.2 137.0 156.6 62.2 25.5 25.5
Level of Service D F D B F F E C C
Approach Delay (s) 110.4 23.8 111.8 25.5
Approach LOS F C F C
Intersection Summary
HCM Average Control Delay 96.2 HCM Level of Service F
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 180 1218 770 57 137 91
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 189 1282 811 60 144 96
RTOR Reduction (vph) 0 0 5 0 0 71
Lane Group Flow (vph) 189 1282 866 0 144 25
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.6 50.5 36.4 20.5 20.5
Effective Green, g (s) 10.1 51.0 36.9 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 433 2256 1616 465 416
v/s Ratio Prot 0.06 c0.36 0.25 c0.08
v/s Ratio Perm 0.02
v/c Ratio 0.44 0.57 0.54 0.31 0.06
Uniform Delay, d1 32.3 8.2 15.4 23.7 22.1
Progression Factor 0.80 2.32 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.8 1.3 1.7 0.3
Delay (s) 26.5 19.9 16.7 25.4 22.4
Level of Service C B B C C
Approach Delay (s) 20.8 16.7 24.2
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1745 1770 3527 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1745 1770 3527 1770 3539 1583
Volume (vph) 884 5 108 15 6 9 557 483 11 9 394 667
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 931 5 114 16 6 9 586 508 12 9 415 702
RTOR Reduction (vph) 0 0 84 0 9 0 0 2 0 0 0 570
Lane Group Flow (vph) 466 470 30 0 22 0 586 518 0 9 415 132
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 20.5 20.5 20.5 3.0 27.1 37.0 1.5 11.4 11.4
Effective Green, g (s) 21.0 21.0 21.0 3.5 27.6 37.5 2.0 11.9 11.9
Actuated g/C Ratio 0.26 0.26 0.26 0.04 0.35 0.47 0.02 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 443 416 76 611 1653 44 526 235
v/s Ratio Prot 0.28 c0.28 c0.01 c0.33 0.15 0.01 c0.12
v/s Ratio Perm 0.02 0.08
v/c Ratio 1.06 1.06 0.07 0.29 0.96 0.31 0.20 0.79 0.56
Uniform Delay, d1 29.5 29.5 22.2 37.1 25.6 13.2 38.2 32.8 31.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.06 1.14 3.27
Incremental Delay, d2 58.6 59.8 0.1 2.2 26.2 0.5 1.3 6.6 5.2
Delay (s) 88.1 89.3 22.2 39.2 51.9 13.7 41.7 44.0 108.6
Level of Service F F C D D B D D F
Approach Delay (s) 81.5 39.2 33.9 84.3
Approach LOS F D C F
Intersection Summary
HCM Average Control Delay 66.2 HCM Level of Service E
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 961 0 0 684
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 1012 0 0 720
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1732 1012 1012
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1732 1012 1012
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 97 291 685
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 1012 720
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.60 0.42
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 305 73 45 0 0 322
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 321 77 47 0 0 339
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 47 766 47
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 47 766 47
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 79 100 67
cM capacity (veh/h) 1560 294 1022
Direction, Lane # EB 1 WB 1 SB 1
Volume Total 398 47 339
Volume Left 321 0 0
Volume Right 0 0 339
cSH 1560 1700 1022
Volume to Capacity 0.21 0.03 0.33
Queue Length 95th (ft) 19 0 37
Control Delay (s) 6.7 0.0 10.3
Lane LOS A B
Approach Delay (s) 6.7 0.0 10.3
Approach LOS B
Intersection Summary
Average Delay 7.8
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 197 32 13 429 373 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 207 34 14 452 393 34
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 663 213 426
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 663 213 426
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 47 96 99
cM capacity (veh/h) 390 792 1129
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 207 34 14 226 226 262 165
Volume Left 207 0 14 0 0 0 0
Volume Right 0 34 0 0 0 0 34
cSH 390 792 1129 1700 1700 1700 1700
Volume to Capacity 0.53 0.04 0.01 0.13 0.13 0.15 0.10
Queue Length 95th (ft) 75 3 1 0 0 0 0
Control Delay (s) 24.3 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 22.2 0.2 0.0
Approach LOS C
Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 29.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 299 372 589 285 228 463
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 315 392 620 300 240 487
RTOR Reduction (vph) 0 302 0 173 0 0
Lane Group Flow (vph) 315 90 620 127 240 487
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 14.2 14.2 26.5 26.5 9.5 40.5
Effective Green, g (s) 14.7 14.7 27.0 27.0 10.0 41.0
Actuated g/C Ratio 0.23 0.23 0.42 0.42 0.16 0.64
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 408 365 790 671 278 1199
v/s Ratio Prot c0.18 c0.33 c0.14 0.26
v/s Ratio Perm 0.06 0.08
v/c Ratio 0.77 0.25 0.78 0.19 0.86 0.41
Uniform Delay, d1 22.9 20.0 15.8 11.5 26.2 5.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.4 7.7 0.6 23.1 1.0
Delay (s) 31.7 20.3 23.5 12.1 49.3 6.5
Level of Service C C C B D A
Approach Delay (s) 25.4 19.8 20.6
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 21.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 63.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Volume (vph) 58 539 45 122 584 410 69 17 123 570 48 104
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 61 567 47 128 615 432 73 18 129 600 51 109
RTOR Reduction (vph) 0 0 37 0 0 342 0 47 54 0 58 0
Lane Group Flow (vph) 61 567 10 128 615 90 73 31 15 600 102 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 16.1 16.1 4.4 16.1 16.1 4.4 17.1 17.1 24.4 37.1
Effective Green, g (s) 4.9 16.6 16.6 4.9 16.6 16.6 4.9 17.6 17.6 24.9 37.6
Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.21 0.06 0.22 0.22 0.31 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 734 328 210 734 328 210 344 331 551 786
v/s Ratio Prot 0.03 c0.16 0.04 c0.17 c0.02 0.02 c0.34 c0.06
v/s Ratio Perm 0.01 0.06 0.01
v/c Ratio 0.56 0.77 0.03 0.61 0.84 0.27 0.35 0.09 0.05 1.09 0.13
Uniform Delay, d1 36.5 29.9 25.3 36.6 30.4 26.6 36.0 24.8 24.6 27.6 12.0
Progression Factor 1.00 1.00 1.00 0.92 0.48 0.82 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 5.1 0.0 3.8 6.4 0.3 1.0 0.5 0.3 64.7 0.3
Delay (s) 43.1 35.0 25.3 37.4 21.1 22.3 37.0 25.4 24.8 92.3 12.3
Level of Service D C C D C C D C C F B
Approach Delay (s) 35.0 23.3 29.1 75.5
Approach LOS D C C E
Intersection Summary
HCM Average Control Delay 40.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3146 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3146 1441 3433 1863 1583
Volume (vph) 209 905 118 448 766 408 122 228 464 439 210 228
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 220 953 124 472 806 429 128 240 488 462 221 240
RTOR Reduction (vph) 0 0 84 0 0 285 0 187 224 0 0 197
Lane Group Flow (vph) 220 953 40 472 806 144 128 275 42 462 221 43
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.0 25.5 25.5 11.5 25.0 25.0 11.3 12.2 12.2 12.8 13.7 13.7
Effective Green, g (s) 12.5 26.0 26.0 12.0 25.5 25.5 11.8 12.7 12.7 13.3 14.2 14.2
Actuated g/C Ratio 0.16 0.32 0.32 0.15 0.32 0.32 0.15 0.16 0.16 0.17 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 1653 514 515 1128 505 261 499 229 571 331 281
v/s Ratio Prot c0.12 0.19 c0.14 c0.23 0.07 0.09 c0.13 c0.12
v/s Ratio Perm 0.03 0.09 0.03 0.03
v/c Ratio 0.79 0.58 0.08 0.92 0.71 0.28 0.49 0.55 0.18 0.81 0.67 0.15
Uniform Delay, d1 32.5 22.4 18.7 33.5 24.0 20.4 31.3 31.0 29.2 32.1 30.7 27.8
Progression Factor 0.72 0.76 1.17 0.71 0.60 0.69 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 0.7 0.1 16.9 2.9 1.1 1.5 1.3 0.4 8.3 5.0 0.3
Delay (s) 30.5 17.8 22.1 40.8 17.3 15.2 32.8 32.3 29.6 40.4 35.7 28.1
Level of Service C B C D B B C C C D D C
Approach Delay (s) 20.3 23.3 31.5 36.1
Approach LOS C C C D
Intersection Summary
HCM Average Control Delay 26.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.95 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4816 1770 3539 1583 1653 1681 1681 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.74 1.00
Satd. Flow (perm) 4816 1770 3539 1583 1541 1312 1312 1583
Volume (vph) 0 1169 639 78 1293 234 6 0 17 692 0 323
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1231 673 82 1361 246 6 0 18 728 0 340
RTOR Reduction (vph) 0 114 0 0 0 0 0 12 0 0 0 24
Lane Group Flow (vph) 0 1790 0 82 1361 246 0 12 0 364 364 316
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 36.1 4.9 45.5 80.0 25.5 25.5 25.5 25.5
Effective Green, g (s) 36.6 5.4 46.0 80.0 26.0 26.0 26.0 26.0
Actuated g/C Ratio 0.46 0.07 0.58 1.00 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2203 119 2035 1583 501 426 426 514
v/s Ratio Prot c0.37 0.05 c0.38
v/s Ratio Perm 0.16 0.01 c0.28 0.28 0.20
v/c Ratio 0.81 0.69 0.67 0.16 0.02 0.85 0.85 0.61
Uniform Delay, d1 18.7 36.5 11.7 0.0 18.4 25.2 25.2 22.8
Progression Factor 0.40 1.25 0.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 10.8 1.2 0.1 0.0 15.3 15.3 2.2
Delay (s) 10.0 56.4 9.4 0.1 18.4 40.5 40.5 25.0
Level of Service B E A A B D D C
Approach Delay (s) 10.0 10.4 18.4 35.6
Approach LOS B B B D
Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.83
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1509
Volume (vph) 19 1356 504 0 988 343 614 0 376 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 20 1427 531 0 1040 361 646 0 396 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 3 3 0 2 0
Lane Group Flow (vph) 20 1427 531 0 1040 361 646 195 195 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 32.1 80.0 25.4 80.0 38.9 38.9 38.9 38.9
Effective Green, g (s) 2.7 32.6 80.0 25.9 80.0 39.4 39.4 39.4 39.4
Actuated g/C Ratio 0.03 0.41 1.00 0.32 1.00 0.49 0.49 0.49 0.49
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 2611 1583 1646 1583 684 741 741 743
v/s Ratio Prot 0.01 c0.22 c0.20 0.13
v/s Ratio Perm 0.34 0.23 c0.47 0.13 0.01
v/c Ratio 0.33 0.55 0.34 0.63 0.23 0.94 0.26 0.26 0.02
Uniform Delay, d1 37.8 18.1 0.0 23.0 0.0 19.3 11.8 11.8 10.4
Progression Factor 1.02 1.02 1.00 0.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.5 0.3 1.2 0.2 21.7 0.2 0.2 0.0
Delay (s) 40.3 18.8 0.3 17.3 0.2 40.9 12.0 12.0 10.4
Level of Service D B A B A D B B B
Approach Delay (s) 14.1 12.9 29.9 10.4
Approach LOS B B C B
Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4888 1610 3339 1583 1610 3380 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4888 1610 3339 1583 1610 3380 1583
Volume (vph) 269 931 547 195 768 268 390 348 317 180 313 173
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 283 980 576 205 808 282 411 366 334 189 329 182
RTOR Reduction (vph) 0 0 373 0 75 0 0 0 251 0 0 150
Lane Group Flow (vph) 283 980 203 205 1015 0 250 527 83 167 351 32
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 22.5 22.5 9.8 19.8 16.0 16.0 16.0 13.7 13.7 13.7
Effective Green, g (s) 13.0 23.0 23.0 10.3 20.3 16.5 16.5 16.5 14.2 14.2 14.2
Actuated g/C Ratio 0.16 0.29 0.29 0.13 0.25 0.21 0.21 0.21 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1017 455 228 1240 332 689 326 286 600 281
v/s Ratio Prot 0.08 c0.28 0.12 c0.21 0.16 c0.16 0.10 c0.10
v/s Ratio Perm 0.13 0.05 0.02
v/c Ratio 0.51 0.96 0.45 0.90 0.82 0.75 0.76 0.26 0.58 0.58 0.11
Uniform Delay, d1 30.6 28.1 23.3 34.3 28.1 29.8 29.9 26.6 30.2 30.2 27.6
Progression Factor 0.52 0.49 1.05 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 19.2 2.8 33.4 6.1 9.3 5.1 0.4 3.0 1.5 0.2
Delay (s) 16.5 33.1 27.3 67.7 34.2 39.1 35.0 27.0 33.2 31.7 27.8
Level of Service B C C E C D C C C C C
Approach Delay (s) 28.7 39.5 33.5 31.0
Approach LOS C D C C
Intersection Summary
HCM Average Control Delay 33.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 150 774 324 115 510 152 316 511 102 292 529 230
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 815 341 121 537 160 333 538 107 307 557 242
RTOR Reduction (vph) 0 66 0 0 0 121 0 0 70 0 0 183
Lane Group Flow (vph) 158 1090 0 121 537 39 333 538 37 307 557 59
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 16.5 5.5 16.5 16.5 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 17.0 6.0 17.0 17.0 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.34 0.34 0.10 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 822 152 859 384 354 639 543 177 452 384
v/s Ratio Prot c0.09 c0.32 0.07 0.15 c0.19 0.29 c0.17 c0.30
v/s Ratio Perm 0.02 0.02 0.04
v/c Ratio 1.04 1.33 0.80 0.63 0.10 0.94 0.84 0.07 1.73 1.23 0.15
Uniform Delay, d1 32.0 26.5 31.4 23.7 20.6 27.6 21.2 15.5 31.5 26.5 20.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 83.8 155.2 24.3 1.4 0.1 32.7 12.7 0.2 353.0 122.6 0.8
Delay (s) 115.8 181.7 55.7 25.1 20.7 60.3 34.0 15.7 384.5 149.1 21.7
Level of Service F F E C C E C B F F C
Approach Delay (s) 173.8 28.8 41.0 186.5
Approach LOS F C D F
Intersection Summary
HCM Average Control Delay 118.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 96.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3516 1770 3539 1583 1770 1658 1770 1653
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3516 1770 3539 1583 1770 1658 1770 1653
Volume (vph) 107 736 33 62 909 320 48 23 63 562 35 105
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 113 775 35 65 957 337 51 24 66 592 37 111
RTOR Reduction (vph) 0 4 0 0 0 115 0 61 0 0 58 0
Lane Group Flow (vph) 113 806 0 65 957 222 51 29 0 592 90 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.6 21.9 4.4 20.7 20.7 3.3 6.3 39.4 42.4
Effective Green, g (s) 6.1 22.4 4.9 21.2 21.2 3.8 6.8 39.9 42.9
Actuated g/C Ratio 0.07 0.25 0.05 0.24 0.24 0.04 0.08 0.44 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 120 875 96 834 373 75 125 785 788
v/s Ratio Prot 0.06 c0.23 0.04 c0.27 c0.03 0.02 c0.33 c0.05
v/s Ratio Perm 0.14
v/c Ratio 0.94 0.92 0.68 1.15 0.59 0.68 0.23 0.75 0.11
Uniform Delay, d1 41.8 32.9 41.8 34.4 30.6 42.5 39.1 20.9 13.0
Progression Factor 1.00 1.00 0.66 0.60 0.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 63.8 16.5 15.3 78.7 6.0 22.4 1.0 4.1 0.1
Delay (s) 105.6 49.4 42.9 99.3 13.9 64.9 40.1 25.1 13.1
Level of Service F D D F B E D C B
Approach Delay (s) 56.3 75.4 49.1 22.7
Approach LOS E E D C
Intersection Summary
HCM Average Control Delay 56.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 969 392 119 1023 0 0 0 0 626 0 268
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1020 413 125 1077 0 0 0 0 659 0 282
RTOR Reduction (vph) 0 0 92 0 0 0 0 0 0 0 65 0
Lane Group Flow (vph) 0 1020 321 125 1077 0 0 0 0 659 217 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 33.5 33.5 14.5 52.5 28.5 28.5
Effective Green, g (s) 34.0 34.0 15.0 53.0 29.0 29.0
Actuated g/C Ratio 0.38 0.38 0.17 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1337 598 295 2084 1106 510
v/s Ratio Prot c0.29 0.07 c0.30 c0.19 0.14
v/s Ratio Perm 0.20
v/c Ratio 0.76 0.54 0.42 0.52 0.60 0.43
Uniform Delay, d1 24.5 21.9 33.6 10.9 25.6 24.0
Progression Factor 0.50 0.43 1.25 1.63 1.00 1.00
Incremental Delay, d2 2.5 2.1 0.9 0.9 0.9 2.6
Delay (s) 14.8 11.5 42.9 18.7 26.5 26.5
Level of Service B B D B C C
Approach Delay (s) 13.9 21.2 0.0 26.5
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1594 0 0 700 442 255
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1678 0 0 737 465 268
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1678 0 0 737 465 254
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 61.2 61.2 19.8 19.8
Effective Green, g (s) 61.7 61.7 20.3 20.3
Actuated g/C Ratio 0.69 0.69 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2426 2426 774 357
v/s Ratio Prot c0.47 0.21 0.14
v/s Ratio Perm c0.16
v/c Ratio 0.69 0.30 0.60 0.71
Uniform Delay, d1 8.5 5.6 31.2 32.2
Progression Factor 0.29 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.3 1.3 6.6
Delay (s) 3.6 5.9 32.5 38.7
Level of Service A A C D
Approach Delay (s) 3.6 5.9 34.8
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 4 9 18 24 232 8 803 24 119 714 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 4 9 19 25 244 8 845 25 125 752 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1580 1893 379 1500 1872 423 759 871
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1580 1893 379 1500 1872 423 759 871
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 53 93 98 72 57 58 99 84
cM capacity (veh/h) 25 57 618 68 59 580 848 770
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 288 8 423 423 25 125 501 258
Volume Left 12 19 8 0 0 0 125 0 0
Volume Right 9 244 0 0 0 25 0 0 7
cSH 46 411 848 1700 1700 1700 770 1700 1700
Volume to Capacity 0.55 0.70 0.01 0.25 0.25 0.01 0.16 0.29 0.15
Queue Length 95th (ft) 52 132 1 0 0 0 14 0 0
Control Delay (s) 156.3 35.5 9.3 0.0 0.0 0.0 10.6 0.0 0.0
Lane LOS F E A B
Approach Delay (s) 156.3 35.5 0.1 1.5
Approach LOS F E
Intersection Summary
Average Delay 7.5
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15

27: Millbrae Ave & Primrose Ave 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 142 4 7 271 2 2 0 2 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 149 4 7 285 2 2 0 2 1 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 287 154 455 456 152 457 457 286
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 287 154 455 456 152 457 457 286
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 100 100 100 100
cM capacity (veh/h) 1275 1427 512 498 895 510 497 753
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 155 295 4 2
Volume Left 1 7 2 1
Volume Right 4 2 2 0
cSH 1275 1427 651 504
Volume to Capacity 0.00 0.01 0.01 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.2 10.6 12.2
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 10.6 12.2
Approach LOS B B
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 29.1% ICU Level of Service A
Analysis Period (min) 15



28: Millbrae Ave & Whistler Ave 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 2 129 2 4 285 8 1 10 0 3 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 136 2 4 300 8 1 11 0 3 1 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 308 138 455 458 137 459 455 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 308 138 455 458 137 459 455 304
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1252 1446 512 497 912 502 499 736
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 140 313 12 5
Volume Left 2 4 1 3
Volume Right 2 8 0 1
cSH 1252 1446 498 536
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.4 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.4 11.8
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 27.7% ICU Level of Service A
Analysis Period (min) 15

29: Millbrae Ave & Langner Ave 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 153 10 4 343 17 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 161 11 4 361 18 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 172 536 166
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 536 166
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 96 99
cM capacity (veh/h) 1405 504 878
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 172 365 27
Volume Left 0 4 18
Volume Right 11 0 9
cSH 1700 1405 591
Volume to Capacity 0.10 0.00 0.05
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.1 11.4
Lane LOS A B
Approach Delay (s) 0.0 0.1 11.4
Approach LOS B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 31.2% ICU Level of Service A
Analysis Period (min) 15



30: Millbrae Ave & Labath Ave 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 150 16 17 244 0 107 0 29 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 158 17 18 257 0 113 0 31 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 257 175 459 459 166 489 467 257
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 257 175 459 459 166 489 467 257
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 78 100 97 100 100 100
cM capacity (veh/h) 1308 1402 507 492 878 467 487 782
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 175 275 143 0
Volume Left 0 18 113 0
Volume Right 17 0 31 0
cSH 1308 1402 558 1700
Volume to Capacity 0.00 0.01 0.26 0.00
Queue Length 95th (ft) 0 1 25 0
Control Delay (s) 0.0 0.6 13.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.6 13.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15

31: Millbrae Ave & Dowdell Ave 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 137 32 0 235 32 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 144 34 0 247 34 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 178 408 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 178 408 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1398 599 884
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 178 247 34
Volume Left 0 0 34
Volume Right 34 0 0
cSH 1700 1398 599
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15



7: Wilfred Avenue & Redwood Drive 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 83 1093 164 247 1186 557 194 42 368 582 130
v/c Ratio 0.16 1.07 0.35 0.44 1.99 0.86 0.90 0.19 0.83 0.85 0.48
Control Delay 42.2 102.6 29.2 36.3 473.9 37.0 108.2 71.1 22.6 73.6 52.3
Queue Delay 0.0 128.0 0.0 15.5 114.9 81.2 0.0 0.0 17.8 495.0 0.0
Total Delay 42.2 230.6 29.2 51.8 588.8 118.2 108.2 71.1 40.4 568.7 52.3
Queue Length 50th (ft) 64 ~696 91 185 ~2073 351 203 22 0 300 92
Queue Length 95th (ft) 111 #842 168 m227m#2070 m276 #352 43 110 #474 165
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 531 1017 475 567 597 650 221 376 497 686 270
Starvation Cap Reductn 0 0 0 299 68 176 0 0 0 0 0
Spillback Cap Reductn 0 218 0 0 0 0 0 0 121 409 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 1.37 0.35 0.92 2.24 1.18 0.88 0.11 0.98 2.10 0.48
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1343 698 89 1182 446 1166
v/c Ratio 0.80 0.79 0.35 0.58 0.85 1.51dr
Control Delay 27.6 22.7 45.8 21.4 43.0 96.0
Queue Delay 81.9 30.4 0.0 0.4 0.0 141.9
Total Delay 109.5 53.1 45.8 21.8 43.0 237.9
Queue Length 50th (ft) 399 287 21 284 226 ~364
Queue Length 95th (ft) m483 m497 m25 m233 #405 #496
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 886 257 2035 523 1035
Starvation Cap Reductn 541 219 0 0 0 0
Spillback Cap Reductn 0 0 0 339 0 229
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.18 1.05 0.35 0.70 0.85 1.45
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



10: Wilfred Ave & Commerce Boulevard 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 862 928 187 451 415 433 601 9 18
v/c Ratio 0.71 0.92 0.36 0.29 1.20 1.24 0.57 0.02 0.05
Control Delay 42.0 26.5 39.0 18.2 136.4 155.3 7.7 25.7 18.8
Queue Delay 0.0 35.2 0.0 0.0 0.0 0.0 0.4 0.0 0.0
Total Delay 42.0 61.7 39.0 18.2 136.4 155.3 8.1 25.7 18.8
Queue Length 50th (ft) 195 281 52 114 ~252 ~271 36 4 4
Queue Length 95th (ft) 186 #353 85 158 m#300 m#318 m30 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1208 1014 515 1542 347 348 1052 365 363
Starvation Cap Reductn 0 149 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 130 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 1.07 0.36 0.29 1.20 1.24 0.65 0.02 0.05
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 189 1282 871 144 96
v/c Ratio 0.43 0.57 0.54 0.31 0.20
Control Delay 28.0 20.2 17.1 25.9 6.6
Queue Delay 0.0 1.9 0.0 0.0 0.0
Total Delay 28.0 22.1 17.1 25.9 6.6
Queue Length 50th (ft) 56 322 155 58 0
Queue Length 95th (ft) m72 329 223 106 34
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1621 465 486
Starvation Cap Reductn 0 772 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.21 0.86 0.54 0.31 0.20
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



12: US-101 NB Ramps & Commerce Boulevard 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 466 470 114 31 586 520 9 415 702
v/c Ratio 1.06 1.06 0.23 0.20 1.10 0.27 0.06 0.51 0.80
Control Delay 90.1 91.3 6.3 29.4 99.9 12.2 35.8 34.0 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Total Delay 90.1 91.3 6.3 29.4 99.9 12.2 35.8 34.0 13.9
Queue Length 50th (ft) ~272 ~276 0 10 ~339 51 4 106 36
Queue Length 95th (ft) #460 #463 37 35 #531 147 m5 m127 m82
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 500 183 531 1935 177 807 878
Starvation Cap Reductn 0 0 0 0 0 0 0 0 38
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.06 1.06 0.23 0.17 1.10 0.27 0.05 0.51 0.84
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

16: Rohnert Park Expy & Stony Point Road 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 315 392 620 300 240 487
v/c Ratio 0.77 0.59 0.78 0.36 0.86 0.41
Control Delay 37.5 6.7 25.5 3.1 58.8 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 6.7 25.5 3.1 58.8 7.0
Queue Length 50th (ft) 115 0 207 0 95 82
Queue Length 95th (ft) #221 60 #378 40 #213 135
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 685 790 844 278 1199
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.57 0.78 0.36 0.86 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 61 567 47 128 615 432 73 78 69 600 160
v/c Ratio 0.46 0.77 0.13 0.50 0.84 0.64 0.28 0.18 0.17 1.13 0.18
Control Delay 47.1 38.0 9.3 38.1 24.4 6.3 38.1 11.7 8.3 109.2 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.1 38.0 9.3 38.1 24.4 6.3 38.1 11.7 8.3 109.2 5.8
Queue Length 50th (ft) 30 141 0 21 95 0 18 7 0 ~353 14
Queue Length 95th (ft) 67 197 26 m41 #187 6 38 43 33 #547 48
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 373 257 752 677 257 425 417 531 879
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.75 0.13 0.50 0.82 0.64 0.28 0.18 0.17 1.13 0.18
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 220 953 124 472 806 429 128 462 266 462 221 240
v/c Ratio 0.79 0.58 0.21 0.92 0.72 0.54 0.49 0.67 0.59 0.81 0.67 0.50
Control Delay 35.5 17.9 5.3 45.5 17.7 4.0 40.8 20.8 9.6 48.0 40.5 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 17.9 5.3 45.5 17.7 4.0 40.8 20.8 9.6 48.0 40.5 8.0
Queue Length 50th (ft) 73 106 10 131 163 31 60 60 0 116 103 0
Queue Length 95th (ft) m98 m109 m14 #204 195 41 #136 104 64 #237 169 56
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1653 598 515 1126 790 260 843 516 572 396 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.58 0.21 0.92 0.72 0.54 0.49 0.55 0.52 0.81 0.56 0.46
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1904 82 1361 246 24 364 364 340
v/c Ratio 0.80 0.56 0.67 0.16 0.05 0.85 0.85 0.63
Control Delay 10.1 56.3 10.2 0.1 9.5 44.6 44.6 25.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.1 56.3 10.2 0.1 9.5 44.6 44.6 25.4
Queue Length 50th (ft) 142 44 150 0 2 165 165 119
Queue Length 95th (ft) #411 m63 m172 m0 17 #311 #311 203
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2368 146 2034 1583 572 476 476 597
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.56 0.67 0.16 0.04 0.76 0.76 0.57
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2020 + Alternative A
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 20 1427 531 1040 361 646 198 198 18
v/c Ratio 0.15 0.55 0.34 0.57 0.23 0.94 0.27 0.27 0.02
Control Delay 37.1 19.6 0.3 17.1 0.2 43.4 11.8 11.8 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.1 19.6 0.3 17.1 0.2 43.4 11.8 11.8 8.3
Queue Length 50th (ft) 11 187 0 86 0 268 51 51 3
Queue Length 95th (ft) m12 213 m0 134 m0 #495 92 92 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 2613 1583 1819 1583 730 792 792 796
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.55 0.34 0.57 0.23 0.88 0.25 0.25 0.02
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 283 980 576 205 1090 250 527 334 167 351 182
v/c Ratio 0.51 0.96 0.70 0.90 0.83 0.76 0.77 0.58 0.58 0.58 0.42
Control Delay 19.0 35.8 8.4 78.6 33.8 45.9 38.3 8.8 38.3 33.9 7.8
Queue Delay 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.0 35.8 9.2 78.6 33.8 45.9 38.3 8.8 38.3 33.9 7.8
Queue Length 50th (ft) 44 67 45 104 175 128 136 7 84 89 0
Queue Length 95th (ft) 69 #370 90 #264 #276 #245 193 75 147 128 50
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1017 828 229 1317 342 710 585 342 718 480
Starvation Cap Reductn 0 0 72 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.96 0.76 0.90 0.83 0.73 0.74 0.57 0.49 0.49 0.38
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

22: Gravenstien Hwy & Stony Point Road 2020 + Alternative A
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 158 1156 121 537 160 333 538 107 307 557 242
v/c Ratio 1.04 1.30 0.80 0.63 0.32 0.94 0.84 0.17 1.73 1.23 0.43
Control Delay 120.6 169.6 69.1 27.4 6.0 66.0 35.8 4.6 378.4 150.1 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 120.6 169.6 69.1 27.4 6.0 66.0 35.8 4.6 378.4 150.1 6.0
Queue Length 50th (ft) ~75 ~331 52 108 0 142 210 0 ~200 ~303 0
Queue Length 95th (ft) #183 #452 #138 157 42 #290 #378 29 #344 #482 51
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 152 887 152 859 506 354 639 613 177 452 568
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.04 1.30 0.80 0.63 0.32 0.94 0.84 0.17 1.73 1.23 0.43
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 113 810 65 957 337 51 90 592 148
v/c Ratio 0.93 0.82 0.55 1.06 0.65 0.43 0.44 0.77 0.17
Control Delay 111.2 39.5 43.8 67.5 9.8 52.2 21.6 31.9 5.7
Queue Delay 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 111.2 40.0 43.8 67.5 9.8 52.2 21.6 31.9 5.7
Queue Length 50th (ft) 65 233 37 ~324 7 28 13 286 12
Queue Length 95th (ft) #171 #342 m#79 #424 32 65 56 #513 47
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 121 986 118 904 517 118 367 767 846
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 28 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.85 0.55 1.06 0.65 0.43 0.25 0.77 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1020 413 125 1077 659 282
v/c Ratio 0.76 0.60 0.42 0.52 0.60 0.49
Control Delay 15.0 8.5 46.9 19.0 28.3 19.2
Queue Delay 1.1 0.5 0.0 0.3 0.0 0.0
Total Delay 16.2 9.0 46.9 19.3 28.3 19.2
Queue Length 50th (ft) 151 71 70 260 160 82
Queue Length 95th (ft) 182 m102 m124 322 216 157
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1337 690 295 2084 1106 575
Starvation Cap Reductn 135 62 0 426 0 0
Spillback Cap Reductn 21 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.66 0.42 0.65 0.60 0.49
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1678 737 465 268
v/c Ratio 0.69 0.30 0.60 0.72
Control Delay 4.0 6.8 33.7 40.4
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 4.1 6.8 33.7 40.4
Queue Length 50th (ft) 35 74 123 133
Queue Length 95th (ft) 240 138 150 191
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2425 2425 1221 574
Starvation Cap Reductn 61 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.30 0.38 0.47
Intersection Summary



NEAR-TERM 2008 + ALTERNATIVE B
TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 8 14 280 13 97 12 844 62 196 514 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 8 15 295 14 102 13 888 65 206 541 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1927 1934 543 1919 1903 921 544 954
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1927 1934 543 1919 1903 921 544 954
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 82 97 0 72 69 99 71
cM capacity (veh/h) 21 46 540 33 49 328 1025 721
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 23 411 13 954 206 544
Volume Left 0 295 13 0 206 0
Volume Right 15 102 0 65 0 3
cSH 111 43 1025 1700 721 1700
Volume to Capacity 0.21 9.48 0.01 0.56 0.29 0.32
Queue Length 95th (ft) 19 Err 1 0 30 0
Control Delay (s) 45.8 Err 8.6 0.0 12.0 0.0
Lane LOS E F A B
Approach Delay (s) 45.8 Err 0.1 3.3
Approach LOS E F
Intersection Summary
Average Delay 1910.5
Intersection Capacity Utilization 91.9% ICU Level of Service F
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2008 + Alternative B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 131 131 620 201 10 184 32 804 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 138 138 653 212 11 194 34 846 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 222 276 1766 1755 207 2613 1819 217
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 222 276 1766 1755 207 2613 1819 217
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 49 0 19 0 0 72 99
cM capacity (veh/h) 1347 1287 31 42 834 0 38 823
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 286 875 1074 32
Volume Left 11 653 194 11
Volume Right 138 11 846 11
cSH 1347 1287 133 0
Volume to Capacity 0.01 0.51 8.06 Err
Queue Length 95th (ft) 1 74 Err Err
Control Delay (s) 0.4 9.5 Err Err
Lane LOS A A F F
Approach Delay (s) 0.4 9.5 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 139.1% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 925 10 10 810 20 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 974 11 11 853 21 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 874 984 1900 1895 979 1900 1889 863
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 874 984 1900 1895 979 1900 1889 863
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 76 84 97 76 85 97
cM capacity (veh/h) 772 702 44 68 303 44 68 354
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 995 884 32 32
Volume Left 11 11 11 11
Volume Right 11 21 11 11
cSH 772 702 74 74
Volume to Capacity 0.01 0.01 0.43 0.42
Queue Length 95th (ft) 1 1 43 42
Control Delay (s) 0.4 0.4 86.6 85.3
Lane LOS A A F F
Approach Delay (s) 0.4 0.4 86.6 85.3
Approach LOS F F
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 924 10 10 810 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 973 11 11 853 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 863 983 1894 1883 978 1894 1883 858
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 863 983 1894 1883 978 1894 1883 858
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 76 85 97 76 85 97
cM capacity (veh/h) 779 702 45 69 304 44 69 357
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 994 874 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 779 702 74 75
Volume to Capacity 0.01 0.01 0.42 0.42
Queue Length 95th (ft) 1 1 42 42
Control Delay (s) 0.4 0.4 85.0 83.9
Lane LOS A A F F
Approach Delay (s) 0.4 0.4 85.0 83.9
Approach LOS F F
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 60 807 77 116 769 99 35 6 266 112 21 14
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 63 849 81 122 809 104 37 6 280 118 22 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 914 931 2148 2174 890 2405 2163 862
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 914 931 2148 2174 890 2405 2163 862
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 92 83 0 82 18 0 39 96
cM capacity (veh/h) 746 735 14 35 342 3 36 355
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 994 1036 323 155
Volume Left 63 122 37 118
Volume Right 81 104 280 15
cSH 746 735 91 4
Volume to Capacity 0.08 0.17 3.56 40.92
Queue Length 95th (ft) 7 15 Err Err
Control Delay (s) 2.5 4.7 Err Err
Lane LOS A A F F
Approach Delay (s) 2.5 4.7 Err Err
Approach LOS F F
Intersection Summary
Average Delay 1908.7
Intersection Capacity Utilization 120.0% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 52 985 148 187 857 89 80 45 222 88 13 47
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 55 1037 156 197 902 94 84 47 234 93 14 49
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67
vC, conflicting volume 996 1193 2623 2614 1115 2824 2645 949
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 994 1193 3421 3407 1115 3721 3453 924
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 88 66 0 0 8 0 0 77
cM capacity (veh/h) 467 585 0 3 253 0 3 219
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 1247 1193 365 156
Volume Left 55 197 84 93
Volume Right 156 94 234 49
cSH 467 585 0 0
Volume to Capacity 0.12 0.34 Err Err
Queue Length 95th (ft) 10 37 Err Err
Control Delay (s) 5.8 12.0 Err Err
Lane LOS A B F F
Approach Delay (s) 5.8 12.0 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 153.9% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 1681 1770 1583 1770 3539 1583 3433 1734
Flt Permitted 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1823 1681 1770 1583 1770 3539 1583 3433 1734
Volume (vph) 105 1023 166 181 817 540 204 155 265 451 131 112
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 111 1077 175 191 860 568 215 163 279 475 138 118
RTOR Reduction (vph) 0 4 0 0 0 164 0 0 256 0 19 0
Lane Group Flow (vph) 0 1360 0 191 860 404 215 163 23 475 237 0
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 47.5 53.5 53.5 53.5 19.5 12.7 12.7 28.3 21.5
Effective Green, g (s) 48.0 54.0 54.0 54.0 20.0 13.2 13.2 28.8 22.0
Actuated g/C Ratio 0.30 0.34 0.34 0.34 0.12 0.08 0.08 0.18 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 547 567 597 534 221 292 131 618 238
v/s Ratio Prot c0.75 0.11 c0.49 c0.12 0.05 0.14 c0.14
v/s Ratio Perm 0.26 0.01
v/c Ratio 2.49 0.34 1.44 0.76 0.97 0.56 0.18 0.77 1.00
Uniform Delay, d1 56.0 39.6 53.0 47.2 69.7 70.6 68.3 62.4 69.0
Progression Factor 1.00 0.87 0.90 0.94 1.00 1.00 1.00 0.96 0.96
Incremental Delay, d2 673.9 1.2 205.2 7.2 52.5 2.3 0.6 5.7 56.7
Delay (s) 729.9 35.5 253.0 51.3 122.2 72.9 69.0 65.7 122.9
Level of Service F D F D F E E E F
Approach Delay (s) 729.9 156.6 87.4 85.8
Approach LOS F F F F
Intersection Summary
HCM Average Control Delay 313.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.66
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 151.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3528
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3528
Volume (vph) 5 30 140 5 95 95 164 161 5 30 212 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 147 5 100 100 173 169 5 32 223 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 2 0
Lane Group Flow (vph) 5 32 17 5 111 0 173 169 3 32 227 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 12.7 48.9 48.9 3.3 39.5
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 13.2 49.4 49.4 3.8 40.0
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.16 0.62 0.62 0.05 0.50
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 292 2185 978 84 1764
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.05 0.02 c0.06
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.59 0.08 0.00 0.38 0.13
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 30.9 6.1 5.9 37.0 10.7
Progression Factor 1.00 1.00 1.00 0.83 1.31 1.03 0.68 0.60 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 1.0 0.3 0.8 0.0 0.0 2.9 0.2
Delay (s) 39.7 32.4 32.1 32.7 43.2 32.7 4.2 3.5 39.8 10.8
Level of Service D C C C D C A A D B
Approach Delay (s) 32.3 42.9 18.4 14.4
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 30.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3046
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3046
Volume (vph) 0 941 798 89 856 0 0 0 0 328 324 677
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 991 840 94 901 0 0 0 0 345 341 713
RTOR Reduction (vph) 0 0 143 0 0 0 0 0 0 0 93 0
Lane Group Flow (vph) 0 991 697 94 901 0 0 0 0 345 961 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 990
v/s Ratio Prot 0.28 0.03 c0.25
v/s Ratio Perm c0.44 0.21 0.32
v/c Ratio 0.60 0.95 0.45 0.44 0.66 1.23dr
Uniform Delay, d1 16.0 20.5 36.2 9.7 23.2 26.6
Progression Factor 1.13 1.92 1.21 1.68 1.00 1.00
Incremental Delay, d2 0.2 3.6 0.9 0.4 6.4 22.3
Delay (s) 18.2 43.1 44.8 16.7 29.6 48.9
Level of Service B D D B C D
Approach Delay (s) 29.6 19.4 0.0 44.2
Approach LOS C B A D
Intersection Summary
HCM Average Control Delay 32.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3408 1681 1710 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3408 1681 1710 2787 1770 1814
Volume (vph) 0 569 701 413 356 117 590 108 569 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 599 738 435 375 123 621 114 599 44 43 9
RTOR Reduction (vph) 0 0 543 0 33 0 0 0 475 0 7 0
Lane Group Flow (vph) 0 599 195 435 465 0 358 377 124 44 45 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1491 347 353 575 365 374
v/s Ratio Prot 0.12 c0.13 0.14 0.21 c0.22 c0.02 0.02
v/s Ratio Perm c0.12 0.04
v/c Ratio 0.52 0.55 0.78 0.31 1.03 1.07 0.21 0.12 0.12
Uniform Delay, d1 27.2 27.4 32.1 14.7 31.8 31.8 26.4 25.8 25.8
Progression Factor 1.49 7.15 1.18 1.22 1.00 1.00 2.29 0.87 0.84
Incremental Delay, d2 1.4 4.7 6.3 0.5 50.4 61.0 0.6 0.7 0.7
Delay (s) 41.8 200.6 44.1 18.4 82.3 92.8 60.9 23.0 22.5
Level of Service D F D B F F E C C
Approach Delay (s) 129.5 30.4 75.7 22.7
Approach LOS F C E C
Intersection Summary
HCM Average Control Delay 82.3 HCM Level of Service F
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3513 1770 1583
Volume (vph) 195 981 649 33 92 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 1033 683 35 97 248
RTOR Reduction (vph) 0 0 4 0 0 183
Lane Group Flow (vph) 205 1033 714 0 97 65
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 10.0 50.5 36.0 20.5 20.5
Effective Green, g (s) 10.5 51.0 36.5 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 451 2256 1603 465 416
v/s Ratio Prot 0.06 c0.29 0.20 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.45 0.46 0.45 0.21 0.16
Uniform Delay, d1 32.1 7.4 14.8 23.0 22.7
Progression Factor 0.92 2.12 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 0.9 1.0 0.8
Delay (s) 30.1 16.3 15.7 24.0 23.5
Level of Service C B B C C
Approach Delay (s) 18.6 15.7 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 755 3 40 8 3 5 514 489 2 7 435 706
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 795 3 42 8 3 5 541 515 2 7 458 743
RTOR Reduction (vph) 0 0 31 0 5 0 0 1 0 0 0 565
Lane Group Flow (vph) 398 400 11 0 11 0 541 516 0 7 458 178
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 20.0 20.0 20.0 1.5 27.1 39.0 1.5 13.4 13.4
Effective Green, g (s) 20.5 20.5 20.5 2.0 27.6 39.5 2.0 13.9 13.9
Actuated g/C Ratio 0.26 0.26 0.26 0.02 0.35 0.49 0.02 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 431 432 406 44 611 1746 44 615 275
v/s Ratio Prot 0.24 c0.24 c0.01 c0.31 0.15 0.00 c0.13
v/s Ratio Perm 0.01 0.11
v/c Ratio 0.92 0.93 0.03 0.25 0.89 0.30 0.16 0.74 0.65
Uniform Delay, d1 29.0 29.0 22.3 38.3 24.7 12.0 38.2 31.4 30.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.24 1.12 4.05
Incremental Delay, d2 25.3 25.7 0.0 3.0 14.4 0.4 1.0 4.9 6.9
Delay (s) 54.3 54.7 22.3 41.3 39.1 12.4 48.4 40.0 131.4
Level of Service D D C D D B D D F
Approach Delay (s) 52.9 41.3 26.1 96.2
Approach LOS D D C F
Intersection Summary
HCM Average Control Delay 60.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 86 832 480 0 808
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 91 876 505 0 851
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1979 1128 1381
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1979 1128 1381
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 64 100
cM capacity (veh/h) 68 248 496
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 91 1381 851
Volume Left 0 0 0
Volume Right 91 505 0
cSH 248 1700 1700
Volume to Capacity 0.36 0.81 0.50
Queue Length 95th (ft) 40 0 0
Control Delay (s) 27.6 0.0 0.0
Lane LOS D
Approach Delay (s) 27.6 0.0 0.0
Approach LOS D
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15

15: Business Park Drive & Redwood Drive 2008 + Alternative B
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 649 663 251 275 532
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 683 698 264 289 560
RTOR Reduction (vph) 0 283 0 154 0 0
Lane Group Flow (vph) 271 400 698 110 289 560
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 15.5 15.5 26.5 26.5 9.5 40.5
Effective Green, g (s) 16.0 16.0 27.0 27.0 10.0 41.0
Actuated g/C Ratio 0.25 0.25 0.42 0.42 0.15 0.63
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 436 390 774 658 272 1175
v/s Ratio Prot 0.15 c0.37 c0.16 0.30
v/s Ratio Perm c0.25 0.07
v/c Ratio 0.62 1.03 0.90 0.17 1.06 0.48
Uniform Delay, d1 21.8 24.5 17.8 11.9 27.5 6.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 52.5 15.7 0.5 72.0 1.4
Delay (s) 24.6 77.0 33.5 12.5 99.5 7.7
Level of Service C E C B F A
Approach Delay (s) 62.1 27.7 39.0
Approach LOS E C D
Intersection Summary
HCM Average Control Delay 43.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

17: Rohnert Park Expy & Labath Ave 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak

Page 16
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 663 36 202 938 154 64 19 154 270 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 698 38 213 987 162 67 20 162 284 45 104
RTOR Reduction (vph) 0 0 29 0 0 103 0 63 70 0 59 0
Lane Group Flow (vph) 53 698 9 213 987 59 67 34 15 284 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.3 18.3 5.5 20.5 20.5 4.4 13.8 13.8 24.4 33.8
Effective Green, g (s) 3.8 18.8 18.8 6.0 21.0 21.0 4.9 14.3 14.3 24.9 34.3
Actuated g/C Ratio 0.05 0.24 0.24 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 832 372 257 929 416 210 279 269 551 715
v/s Ratio Prot 0.03 c0.20 0.06 c0.28 c0.02 c0.02 c0.16 0.05
v/s Ratio Perm 0.01 0.04 0.01
v/c Ratio 0.63 0.84 0.02 0.83 1.06 0.14 0.32 0.12 0.06 0.52 0.13
Uniform Delay, d1 37.4 29.2 23.5 36.5 29.5 22.6 36.0 27.6 27.3 22.6 13.8
Progression Factor 1.00 1.00 1.00 1.00 0.55 0.18 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 7.4 0.0 11.1 40.2 0.1 0.9 0.9 0.4 0.8 0.4
Delay (s) 51.8 36.6 23.6 47.5 56.4 4.1 36.8 28.5 27.7 23.4 14.2
Level of Service D D C D E A D C C C B
Approach Delay (s) 37.0 48.8 30.4 20.2
Approach LOS D D C C
Intersection Summary
HCM Average Control Delay 39.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 764 146 371 1019 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 804 154 391 1073 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 212 0 117 227 0 0 206
Lane Group Flow (vph) 245 804 51 391 1073 165 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 26.0 26.0 11.5 25.4 25.4 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.6 26.5 26.5 12.0 25.9 25.9 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1684 524 515 1146 512 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.16 0.11 c0.30 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.10 0.03 0.03
v/c Ratio 0.88 0.48 0.10 0.76 0.94 0.32 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 21.2 18.5 32.6 26.2 20.4 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.81 0.51 0.38 0.70 0.63 0.35 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.2 0.7 0.3 4.4 11.3 1.1 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 45.8 11.5 7.2 27.1 27.8 8.3 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B A C C A D C C D D C
Approach Delay (s) 17.9 23.7 32.5 35.9
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 26.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4923 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4923 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1219 330 68 1387 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1283 347 72 1460 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 57 0 0 0 0 0 12 0 0 0 19
Lane Group Flow (vph) 0 1573 0 72 1460 209 0 13 0 370 370 350
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2209 117 2000 1583 512 439 420 530
v/s Ratio Prot 0.32 0.04 c0.41
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.22
v/c Ratio 0.71 0.62 0.73 0.13 0.03 0.84 0.88 0.66
Uniform Delay, d1 17.9 36.4 12.9 0.0 17.8 24.6 25.1 22.7
Progression Factor 0.41 1.23 0.75 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 6.0 1.5 0.1 0.0 13.7 18.9 3.1
Delay (s) 8.9 50.8 11.2 0.1 17.9 38.4 44.0 25.8
Level of Service A D B A B D D C
Approach Delay (s) 8.9 11.5 17.9 36.1
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.84
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1531
Volume (vph) 17 1642 273 0 997 350 654 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1728 287 0 1049 368 688 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 1 0
Lane Group Flow (vph) 18 1728 287 0 1049 368 688 160 160 0 17 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 30.6 80.0 23.9 80.0 40.4 40.4 40.4 40.4
Effective Green, g (s) 2.7 31.1 80.0 24.4 80.0 40.9 40.9 40.9 40.9
Actuated g/C Ratio 0.03 0.39 1.00 0.30 1.00 0.51 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 2491 1583 1551 1583 710 769 769 783
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.50 0.11 0.01
v/c Ratio 0.30 0.69 0.18 0.68 0.23 0.97 0.21 0.21 0.02
Uniform Delay, d1 37.7 20.5 0.0 24.3 0.0 18.9 10.7 10.7 9.7
Progression Factor 1.06 1.09 1.00 0.69 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 1.0 0.2 1.8 0.3 25.9 0.1 0.1 0.0
Delay (s) 41.8 23.4 0.2 18.5 0.3 44.9 10.8 10.8 9.7
Level of Service D C A B A D B B A
Approach Delay (s) 20.3 13.8 34.0 9.7
Approach LOS C B C A
Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1149 545 141 783 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1209 574 148 824 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 395 0 38 0 0 0 189 0 0 164
Lane Group Flow (vph) 284 1209 179 148 965 0 226 475 47 107 242 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 24.5 24.5 10.6 22.6 15.4 15.4 15.4 11.5 11.5 11.5
Effective Green, g (s) 13.0 25.0 25.0 11.1 23.1 15.9 15.9 15.9 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.31 0.31 0.14 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1106 495 246 1429 320 662 315 242 509 237
v/s Ratio Prot 0.08 c0.34 0.08 c0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.51 1.09 0.36 0.60 0.68 0.71 0.72 0.15 0.44 0.48 0.12
Uniform Delay, d1 30.6 27.5 21.3 32.4 25.1 29.9 30.0 26.5 31.0 31.1 29.4
Progression Factor 0.46 0.37 1.28 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 53.7 1.6 4.1 2.6 6.9 3.7 0.2 1.3 0.7 0.2
Delay (s) 14.7 64.0 29.0 36.5 27.7 36.8 33.7 26.7 32.2 31.8 29.7
Level of Service B E C D C D C C C C C
Approach Delay (s) 47.5 28.8 32.7 31.1
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 38.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 220 321 494 108 207 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 232 338 520 114 218 360 231
RTOR Reduction (vph) 0 67 0 0 0 177 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 55 338 520 39 218 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 c0.12 0.19
v/s Ratio Perm 0.03 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.15 0.94 0.81 0.07 1.22 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 21.0 27.3 20.5 15.2 31.1 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.2 33.1 10.4 0.3 138.0 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 21.2 60.4 30.9 15.4 169.1 37.3 21.3
Level of Service E C E C C E C B F D C
Approach Delay (s) 39.7 32.5 39.4 68.3
Approach LOS D C D E
Intersection Summary
HCM Average Control Delay 44.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3517 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3517 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 736 32 53 855 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 775 34 56 900 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 119 0 61 0 0 60 0
Lane Group Flow (vph) 107 806 0 56 900 232 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1125 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.23 0.03 c0.25 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.15
v/c Ratio 0.67 0.72 0.58 0.89 0.51 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 27.0 41.6 30.9 27.0 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.62 0.53 0.18 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 3.9 7.8 10.9 3.7 22.4 1.0 5.7 0.1
Delay (s) 50.4 30.9 33.6 27.2 8.5 64.9 40.2 30.6 16.7
Level of Service D C C C A E D C B
Approach Delay (s) 33.2 22.4 49.1 27.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 28.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 472 99 1017 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 497 104 1071 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 124 0 0 0 0 0 0 0 66 0
Lane Group Flow (vph) 0 862 373 104 1071 0 0 0 0 673 157 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.30 c0.20 0.10
v/s Ratio Perm 0.24
v/c Ratio 0.59 0.57 0.44 0.51 0.61 0.31
Uniform Delay, d1 20.7 20.5 35.8 10.9 25.7 22.9
Progression Factor 0.53 0.50 1.38 2.00 1.00 1.00
Incremental Delay, d2 1.3 2.6 1.2 0.8 1.0 1.6
Delay (s) 12.3 12.8 50.7 22.7 26.7 24.5
Level of Service B B D C C C
Approach Delay (s) 12.5 25.2 0.0 26.1
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 20.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 468 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 493 248
RTOR Reduction (vph) 0 0 0 0 0 20
Lane Group Flow (vph) 1538 0 0 649 493 228
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 62.0 62.0 19.0 19.0
Effective Green, g (s) 62.5 62.5 19.5 19.5
Actuated g/C Ratio 0.69 0.69 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2458 2458 744 343
v/s Ratio Prot c0.43 0.18 0.14
v/s Ratio Perm c0.14
v/c Ratio 0.63 0.26 0.66 0.66
Uniform Delay, d1 7.4 5.1 32.2 32.2
Progression Factor 0.56 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 2.2 4.8
Delay (s) 5.2 5.4 34.5 37.0
Level of Service A A C D
Approach Delay (s) 5.2 5.4 35.3
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 7 6 11 2 7 216 19 801 20 116 667 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 7 6 12 2 7 227 20 843 21 122 702 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1527 1853 353 1493 1834 422 706 864
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1527 1853 353 1493 1834 422 706 864
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 81 90 98 97 88 61 98 84
cM capacity (veh/h) 39 60 643 67 62 581 888 774
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 237 20 422 422 21 122 468 238
Volume Left 7 2 20 0 0 0 122 0 0
Volume Right 12 227 0 0 0 21 0 0 4
cSH 80 605 888 1700 1700 1700 774 1700 1700
Volume to Capacity 0.31 0.39 0.02 0.25 0.25 0.01 0.16 0.28 0.14
Queue Length 95th (ft) 29 46 2 0 0 0 14 0 0
Control Delay (s) 69.0 17.4 9.1 0.0 0.0 0.0 10.5 0.0 0.0
Lane LOS F C A B
Approach Delay (s) 69.0 17.4 0.2 1.6
Approach LOS F C
Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15

27: Millbrae Ave & Primrose Ave 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak

Page 26
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 139 3 4 199 2 22 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 146 3 4 209 2 23 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 212 149 369 370 148 370 371 211
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 212 149 369 370 148 370 371 211
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 96 100 100 100 100 100
cM capacity (veh/h) 1359 1432 585 557 899 584 557 830
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 151 216 24 1
Volume Left 1 4 23 0
Volume Right 3 2 1 0
cSH 1359 1432 594 557
Volume to Capacity 0.00 0.00 0.04 0.00
Queue Length 95th (ft) 0 0 3 0
Control Delay (s) 0.1 0.2 11.3 11.5
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.3 11.5
Approach LOS B B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 27.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 123 2 4 208 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 129 2 4 219 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 132 365 368 131 369 365 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 132 365 368 131 369 365 223
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1341 1454 588 559 919 578 561 816
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 133 232 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1341 1454 561 614
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.2 11.5 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.5 10.9
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15

29: Millbrae Ave & Langner Ave 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 149 9 4 270 5 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 157 9 4 284 5 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 166 454 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 454 162
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1412 562 883
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 166 288 17
Volume Left 0 4 5
Volume Right 9 0 12
cSH 1700 1412 749
Volume to Capacity 0.10 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 9.9
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.9
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 9 11 250 0 25 0 8 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 9 12 263 0 26 0 8 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 263 173 454 454 168 463 459 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 263 173 454 454 168 463 459 263
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 99 100 100 100
cM capacity (veh/h) 1301 1404 513 498 876 501 495 775
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 173 275 35 0
Volume Left 0 12 26 0
Volume Right 9 0 8 0
cSH 1301 1404 570 1700
Volume to Capacity 0.00 0.01 0.06 0.00
Queue Length 95th (ft) 0 1 5 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15

31: Millbrae Ave & Dowdell Ave 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 135 22 0 235 37 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 142 23 0 247 39 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 165 401 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 165 401 154
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1413 605 892
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 247 39
Volume Left 0 0 39
Volume Right 23 0 0
cSH 1700 1413 605
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 1363 191 860 568 215 163 279 475 256
v/c Ratio 2.47 0.34 1.44 0.81 0.97 0.56 0.72 0.77 1.00
Control Delay 692.1 36.0 241.0 32.9 122.0 77.8 18.3 69.2 114.2
Queue Delay 10.2 5.3 102.9 30.4 0.0 0.0 2.5 355.3 0.0
Total Delay 702.3 41.3 343.9 63.3 122.0 77.8 20.8 424.5 114.2
Queue Length 50th (ft) ~2376 138 ~1311 281 228 87 0 246 250
Queue Length 95th (ft) #2646 m178m#1491 m379 #402 127 95 #350 #448
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 551 567 597 698 221 376 418 619 257
Starvation Cap Reductn 0 310 82 154 0 0 0 0 0
Spillback Cap Reductn 77 0 0 0 0 0 60 353 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 2.88 0.74 1.67 1.04 0.97 0.43 0.78 1.79 1.00
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

8: Commerce Boulevard & Redwood Drive 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 147 5 200 173 169 5 32 228
v/c Ratio 0.04 0.15 0.48 0.04 0.44 0.59 0.07 0.00 0.20 0.12
Control Delay 34.4 32.8 11.5 28.4 24.1 33.4 4.1 3.4 35.8 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.5 28.4 24.1 33.4 4.1 3.4 35.8 11.3
Queue Length 50th (ft) 2 15 0 2 27 99 4 0 15 24
Queue Length 95th (ft) 13 39 49 m4 m46 m93 m36 m1 40 66
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 488 155 854 400 2462 1102 184 1923
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.07 0.00 0.17 0.12
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



9: Wilfred Avenue & US-101 SB Ramps 2008 + Alternative B
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 991 840 94 901 345 1054
v/c Ratio 0.59 0.94 0.37 0.44 0.66 1.23dr
Control Delay 18.1 29.5 45.2 16.8 30.4 46.2
Queue Delay 31.0 160.3 0.0 0.1 0.0 73.4
Total Delay 49.2 189.8 45.2 17.0 30.4 119.6
Queue Length 50th (ft) 197 830 22 156 161 252
Queue Length 95th (ft) m131 m163 m26 m144 261 #397
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 892 257 2035 523 1084
Starvation Cap Reductn 738 277 0 0 0 0
Spillback Cap Reductn 0 0 0 339 0 188
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.05 1.37 0.37 0.53 0.66 1.18
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 599 738 435 498 358 377 599 44 52
v/c Ratio 0.52 0.82 0.78 0.33 1.03 1.07 0.57 0.12 0.14
Control Delay 42.0 26.0 48.2 16.5 84.7 95.5 7.9 23.2 19.1
Queue Delay 0.0 6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.0 32.8 48.2 16.5 84.7 95.5 7.9 23.2 19.1
Queue Length 50th (ft) 142 210 120 110 ~149 ~174 22 22 23
Queue Length 95th (ft) 162 312 #180 147 m#278 m#300 m38 43 44
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 899 558 1524 347 352 1050 365 381
Starvation Cap Reductn 0 123 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.95 0.78 0.33 1.03 1.07 0.57 0.12 0.14
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



11: Wilfred Avenue & Robert Lakes Road 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 205 1033 718 97 248
v/c Ratio 0.46 0.46 0.45 0.21 0.41
Control Delay 32.0 16.5 16.1 24.5 5.8
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 32.0 17.0 16.1 24.5 5.8
Queue Length 50th (ft) 62 235 122 38 0
Queue Length 95th (ft) 84 260 178 76 53
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1609 465 598
Starvation Cap Reductn 0 741 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.68 0.45 0.21 0.41
Intersection Summary

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 398 400 42 16 541 517 7 458 743
v/c Ratio 0.92 0.92 0.10 0.11 1.02 0.25 0.05 0.49 0.81
Control Delay 58.7 58.8 8.3 29.3 74.3 10.6 41.7 30.9 15.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7
Total Delay 58.7 58.8 8.3 29.3 74.3 10.6 41.7 30.9 17.3
Queue Length 50th (ft) 202 203 0 5 ~278 51 4 127 187
Queue Length 95th (ft) #372 #375 23 23 #478 147 m4 m#220 #342
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2064 177 932 921
Starvation Cap Reductn 0 0 0 0 0 0 0 0 70
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.90 0.09 0.09 1.02 0.25 0.04 0.49 0.87
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



16: Rohnert Park Expy & Stony Point Road 2008 + Alternative B
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 683 698 264 289 560
v/c Ratio 0.62 1.02 0.90 0.33 1.06 0.48
Control Delay 29.1 53.4 35.9 3.1 103.5 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.1 53.4 35.9 3.1 103.5 8.0
Queue Length 50th (ft) 96 ~144 248 0 ~130 101
Queue Length 95th (ft) 168 #359 #451 38 #264 163
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 672 774 812 272 1175
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 1.02 0.90 0.33 1.06 0.48
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2008 + Alternative B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 698 38 213 987 162 67 97 85 284 149
v/c Ratio 0.40 0.93 0.10 0.83 1.06 0.31 0.26 0.25 0.22 0.53 0.18
Control Delay 44.6 51.8 9.9 53.3 63.9 2.1 37.7 11.2 8.1 27.8 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 51.8 9.9 53.3 63.9 2.1 37.7 11.2 8.1 27.8 5.7
Queue Length 50th (ft) 26 181 0 44 ~320 0 16 8 0 118 13
Queue Length 95th (ft) 61 #286 23 m57 m#380 m1 36 48 36 193 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 929 518 257 392 387 531 827
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.93 0.10 0.83 1.06 0.31 0.26 0.25 0.22 0.53 0.18
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Graton Rancheria Casino & Hotel PM Peak

Page 9
Kimley Horn and Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 804 154 391 1073 377 144 435 274 383 278 256
v/c Ratio 0.88 0.48 0.25 0.76 0.94 0.52 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 52.1 11.6 2.1 30.8 30.4 3.6 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.1 11.6 2.1 30.8 30.4 3.6 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 76 57 4 96 271 25 71 74 0 95 129 0
Queue Length 95th (ft) m#136 m62 m6 m#148 #402 m33 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1145 725 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.48 0.25 0.76 0.94 0.52 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2008 + Alternative B
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1630 72 1460 209 25 370 370 369
v/c Ratio 0.70 0.51 0.73 0.13 0.05 0.84 0.88 0.67
Control Delay 8.6 52.9 12.0 0.1 9.8 43.2 48.5 27.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.6 52.9 12.0 0.1 9.8 43.2 48.5 27.4
Queue Length 50th (ft) 132 37 169 0 2 169 172 138
Queue Length 95th (ft) 169 m51 m188 m0 18 #318 #329 230
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2322 142 2000 1583 568 475 455 592
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.51 0.73 0.13 0.04 0.78 0.81 0.62
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1728 287 1049 368 688 161 161 18
v/c Ratio 0.14 0.69 0.18 0.61 0.23 0.97 0.21 0.21 0.02
Control Delay 38.5 23.9 0.2 17.8 0.3 47.6 11.0 11.0 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.5 23.9 0.2 17.8 0.3 47.6 11.0 11.0 8.3
Queue Length 50th (ft) 10 250 0 94 0 303 42 42 3
Queue Length 95th (ft) m13 m275 m0 131 m0 #543 76 76 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 2491 1583 1722 1583 730 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.69 0.18 0.61 0.23 0.94 0.20 0.20 0.02
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative B
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1209 574 148 1003 226 475 236 107 242 193
v/c Ratio 0.51 1.09 0.64 0.60 0.68 0.71 0.72 0.47 0.44 0.48 0.48
Control Delay 16.9 70.0 6.0 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Delay 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.9 70.0 7.8 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Length 50th (ft) 33 ~372 24 69 154 114 120 0 54 62 0
Queue Length 95th (ft) m65 #487 90 #187 #252 #210 173 56 98 91 51
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1107 890 246 1470 342 707 522 342 720 488
Starvation Cap Reductn 0 0 171 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 1.09 0.80 0.60 0.68 0.66 0.67 0.45 0.31 0.34 0.40
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 232 338 520 114 218 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.42 0.95 0.81 0.18 1.22 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 171.4 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 171.4 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 ~119 146 0
Queue Length 95th (ft) #162 #221 #155 184 50 #296 #358 30 #243 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 560 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.41 0.95 0.81 0.18 1.22 0.79 0.41
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

23: Gravenstien Hwy & Redwood Drive 2008 + Alternative B
Graton Rancheria Casino & Hotel PM Peak

Page 14
Kimley Horn and Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 809 56 900 351 51 91 511 132
v/c Ratio 0.67 0.66 0.47 0.84 0.59 0.43 0.44 0.80 0.18
Control Delay 64.2 31.2 37.2 26.0 6.5 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 31.2 37.2 26.0 6.5 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 227 31 282 9 28 14 237 10
Queue Length 95th (ft) #161 #342 m57 #386 25 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1234 118 1077 598 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 7 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.66 0.47 0.84 0.59 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 497 104 1071 673 223
v/c Ratio 0.58 0.63 0.39 0.51 0.61 0.39
Control Delay 12.7 9.2 51.2 23.1 28.6 15.2
Queue Delay 0.3 0.5 0.0 0.5 0.0 0.0
Total Delay 13.0 9.7 51.2 23.6 28.6 15.2
Queue Length 50th (ft) 118 70 60 273 164 52
Queue Length 95th (ft) 146 m111 m103 337 222 113
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 787 295 2084 1106 577
Starvation Cap Reductn 171 68 0 548 0 0
Spillback Cap Reductn 52 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.69 0.35 0.70 0.61 0.39
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 493 248
v/c Ratio 0.63 0.26 0.66 0.68
Control Delay 5.8 6.2 36.0 37.9
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 6.0 6.2 36.0 37.9
Queue Length 50th (ft) 191 59 135 119
Queue Length 95th (ft) 252 115 162 176
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2456 2456 1221 580
Starvation Cap Reductn 188 0 0 0
Spillback Cap Reductn 0 49 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.68 0.27 0.40 0.43
Intersection Summary



CUMULATIVE 2020 + ALTERNATIVE B
TRAFFIC CONDITIONS
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 13 16 317 22 134 14 763 74 223 508 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 14 17 334 23 141 15 803 78 235 535 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1921 1916 536 1899 1879 842 538 881
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1921 1916 536 1899 1879 842 538 881
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 70 97 0 53 61 99 69
cM capacity (veh/h) 15 46 544 30 49 364 1030 767
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 31 498 15 881 235 538
Volume Left 0 334 15 0 235 0
Volume Right 17 141 0 78 0 3
cSH 93 42 1030 1700 767 1700
Volume to Capacity 0.33 11.94 0.01 0.52 0.31 0.32
Queue Length 95th (ft) 31 Err 1 0 32 0
Control Delay (s) 61.3 Err 8.5 0.0 11.7 0.0
Lane LOS F F A B
Approach Delay (s) 61.3 Err 0.1 3.6
Approach LOS F F
Intersection Summary
Average Delay 2268.3
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2020 + Alternative B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 170 131 619 280 9 184 32 804 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 179 138 652 295 9 194 34 846 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 317 1887 1876 248 2735 1941 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 317 1887 1876 248 2735 1941 299
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 48 0 0 0 0 66 99
cM capacity (veh/h) 1257 1243 23 34 791 0 31 740
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 327 956 1074 32
Volume Left 11 652 194 11
Volume Right 138 9 846 11
cSH 1257 1243 104 0
Volume to Capacity 0.01 0.52 10.35 Err
Queue Length 95th (ft) 1 79 Err Err
Control Delay (s) 0.3 9.8 Err Err
Lane LOS A A F F
Approach Delay (s) 0.3 9.8 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 145.2% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 964 10 9 890 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1015 11 9 937 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 946 1025 2017 2006 1020 2017 2007 942
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 946 1025 2017 2006 1020 2017 2007 942
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 70 82 96 70 82 97
cM capacity (veh/h) 725 677 35 58 287 35 58 319
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 1036 956 32 32
Volume Left 11 9 11 11
Volume Right 11 9 11 11
cSH 725 677 61 61
Volume to Capacity 0.01 0.01 0.52 0.52
Queue Length 95th (ft) 1 1 52 51
Control Delay (s) 0.5 0.4 115.2 114.4
Lane LOS A A F F
Approach Delay (s) 0.5 0.4 115.2 114.4
Approach LOS F F
Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2020 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 964 10 9 890 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 1015 11 9 937 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 946 1025 2013 2006 1020 2013 2002 937
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 946 1025 2013 2006 1020 2013 2002 937
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 70 82 96 70 82 97
cM capacity (veh/h) 725 677 36 58 287 35 58 321
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 1036 9 937 9 32 32
Volume Left 11 9 0 0 11 11
Volume Right 11 0 0 9 11 11
cSH 725 677 1700 1700 61 62
Volume to Capacity 0.01 0.01 0.55 0.01 0.51 0.51
Queue Length 95th (ft) 1 1 0 0 51 51
Control Delay (s) 0.5 10.4 0.0 0.0 114.3 113.0
Lane LOS A B F F
Approach Delay (s) 0.5 0.1 114.3 113.0
Approach LOS F F
Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 40 903 41 188 855 189 44 14 396 180 31 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 42 951 43 198 900 199 46 15 417 189 33 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1099 994 1930 2551 497 2379 2473 549
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1099 994 1930 2551 497 2379 2473 549
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 93 71 0 16 20 0 0 98
cM capacity (veh/h) 631 692 0 18 519 1 20 479
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 42 634 360 198 600 499 478 234
Volume Left 42 0 0 198 0 0 46 189
Volume Right 0 0 43 0 0 199 417 12
cSH 631 1700 1700 692 1700 1700 0 1
Volume to Capacity 0.07 0.37 0.21 0.29 0.35 0.29 Err 233.78
Queue Length 95th (ft) 5 0 0 29 0 0 Err Err
Control Delay (s) 11.1 0.0 0.0 12.3 0.0 0.0 Err Err
Lane LOS B B F F
Approach Delay (s) 0.5 1.9 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 53 1153 273 509 970 273 143 105 559 217 41 119
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 56 1214 287 536 1021 287 151 111 588 228 43 125
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked
vC, conflicting volume 1308 1501 3198 3849 751 3598 3849 654
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1308 1501 3198 3849 751 3598 3849 654
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 89 0 0 0 0 0 0 69
cM capacity (veh/h) 525 442 0 0 354 0 0 409
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 56 809 692 536 681 628 849 397
Volume Left 56 0 0 536 0 0 151 228
Volume Right 0 0 287 0 0 287 588 125
cSH 525 1700 1700 442 1700 1700 0 0
Volume to Capacity 0.11 0.48 0.41 1.21 0.40 0.37 Err Err
Queue Length 95th (ft) 9 0 0 529 0 0 Err Err
Control Delay (s) 12.7 0.0 0.0 142.4 0.0 0.0 Err Err
Lane LOS B F F F
Approach Delay (s) 0.5 41.4 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 134.2% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1648
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1648
Volume (vph) 157 1517 255 73 962 730 556 103 350 453 70 234
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 165 1597 268 77 1013 768 585 108 368 477 74 246
RTOR Reduction (vph) 0 0 48 0 0 187 0 0 342 0 75 0
Lane Group Flow (vph) 165 1597 220 77 1013 581 585 108 26 477 245 0
Turn Type Split Perm Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 47.5 47.5 47.5 53.5 53.5 53.5 19.5 10.9 10.9 30.1 21.5
Effective Green, g (s) 48.0 48.0 48.0 54.0 54.0 54.0 20.0 11.4 11.4 30.6 22.0
Actuated g/C Ratio 0.30 0.30 0.30 0.34 0.34 0.34 0.12 0.07 0.07 0.19 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 531 1017 432 567 597 534 221 252 113 657 227
v/s Ratio Prot 0.09 c0.47 0.05 c0.57 c0.33 0.03 0.14 c0.15
v/s Ratio Perm 0.15 0.37 0.02
v/c Ratio 0.31 1.57 0.51 0.14 1.70 1.09 2.65 0.43 0.23 0.73 1.08
Uniform Delay, d1 43.2 56.0 46.3 36.8 53.0 53.0 70.0 71.2 70.2 60.8 69.0
Progression Factor 1.00 1.00 1.00 0.83 0.86 0.90 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 261.4 0.9 0.3 318.4 58.2 754.0 1.2 1.1 4.0 82.4
Delay (s) 43.6 317.4 47.2 30.9 363.8 106.0 824.0 72.4 71.2 64.8 151.4
Level of Service D F D C F F F E E E F
Approach Delay (s) 259.5 243.4 486.4 99.5
Approach LOS F F F F
Intersection Summary
HCM Average Control Delay 274.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.69
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 157.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.89
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3030
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3030
Volume (vph) 0 1461 862 77 1062 0 0 0 0 355 288 700
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1538 907 81 1118 0 0 0 0 374 303 737
RTOR Reduction (vph) 0 0 169 0 0 0 0 0 0 0 55 0
Lane Group Flow (vph) 0 1538 738 81 1118 0 0 0 0 374 985 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 985
v/s Ratio Prot 0.43 0.02 c0.32
v/s Ratio Perm c0.47 0.23 0.32
v/c Ratio 0.94 1.01 0.39 0.55 0.72 1.35dr
Uniform Delay, d1 20.3 21.4 36.1 10.6 23.7 27.0
Progression Factor 1.38 1.87 1.21 1.65 1.00 1.00
Incremental Delay, d2 1.4 11.3 0.7 0.7 8.1 28.6
Delay (s) 29.4 51.5 44.5 18.1 31.9 55.6
Level of Service C D D B C E
Approach Delay (s) 37.6 19.9 0.0 49.3
Approach LOS D B A D
Intersection Summary
HCM Average Control Delay 36.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 93.9% ICU Level of Service F
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3520 1681 1689 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3520 1681 1689 2787 1770 1723
Volume (vph) 0 770 1048 499 455 17 687 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 811 1103 525 479 18 723 19 601 9 9 9
RTOR Reduction (vph) 0 0 594 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 811 509 525 494 0 362 380 124 9 11 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1540 347 348 575 365 355
v/s Ratio Prot 0.16 c0.15 0.14 0.22 c0.22 0.01 c0.01
v/s Ratio Perm c0.32 0.04
v/c Ratio 0.71 1.43 0.94 0.32 1.04 1.09 0.22 0.02 0.03
Uniform Delay, d1 28.6 31.0 33.1 14.7 31.8 31.8 26.4 25.3 25.4
Progression Factor 1.47 4.11 1.22 1.25 1.03 1.03 2.50 1.00 1.00
Incremental Delay, d2 1.7 200.3 21.6 0.5 51.1 66.7 0.6 0.1 0.2
Delay (s) 43.7 327.6 62.1 18.8 83.8 99.2 66.6 25.5 25.5
Level of Service D F E B F F E C C
Approach Delay (s) 207.3 41.1 80.5 25.5
Approach LOS F D F C
Intersection Summary
HCM Average Control Delay 127.2 HCM Level of Service F
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative B
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 137 1216 867 64 102 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 144 1280 913 67 107 108
RTOR Reduction (vph) 0 0 5 0 0 80
Lane Group Flow (vph) 144 1280 975 0 107 28
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 8.7 50.5 37.3 20.5 20.5
Effective Green, g (s) 9.2 51.0 37.8 21.0 21.0
Actuated g/C Ratio 0.11 0.64 0.47 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 395 2256 1655 465 416
v/s Ratio Prot 0.04 c0.36 0.28 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.36 0.57 0.59 0.23 0.07
Uniform Delay, d1 32.7 8.2 15.4 23.2 22.2
Progression Factor 0.80 2.28 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.8 1.5 1.2 0.3
Delay (s) 26.7 19.6 17.0 24.3 22.5
Level of Service C B B C C
Approach Delay (s) 20.3 17.0 23.4
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 841 3 47 8 3 5 552 413 2 7 616 926
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 885 3 49 8 3 5 581 435 2 7 648 975
RTOR Reduction (vph) 0 0 36 0 5 0 0 1 0 0 0 564
Lane Group Flow (vph) 443 445 13 0 11 0 581 436 0 7 648 411
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 20.5 20.5 20.5 1.5 27.1 38.5 1.5 12.9 12.9
Effective Green, g (s) 21.0 21.0 21.0 2.0 27.6 39.0 2.0 13.4 13.4
Actuated g/C Ratio 0.26 0.26 0.26 0.02 0.35 0.49 0.02 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 443 416 44 611 1724 44 593 265
v/s Ratio Prot 0.26 c0.26 c0.01 c0.33 0.12 0.00 0.18
v/s Ratio Perm 0.01 c0.26
v/c Ratio 1.00 1.00 0.03 0.25 0.95 0.25 0.16 1.09 1.55
Uniform Delay, d1 29.5 29.5 21.9 38.3 25.5 12.0 38.2 33.3 33.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.19 1.15 1.99
Incremental Delay, d2 44.0 43.9 0.0 3.0 24.8 0.4 0.2 44.7 250.3
Delay (s) 73.5 73.4 22.0 41.3 50.3 12.3 45.7 83.1 316.6
Level of Service E E C D D B D F F
Approach Delay (s) 70.7 41.3 34.0 222.6
Approach LOS E D C F
Intersection Summary
HCM Average Control Delay 129.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 86 765 480 0 838
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 91 805 505 0 882
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1940 1058 1311
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1940 1058 1311
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 67 100
cM capacity (veh/h) 72 273 528
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 91 1311 882
Volume Left 0 0 0
Volume Right 91 505 0
cSH 273 1700 1700
Volume to Capacity 0.33 0.77 0.52
Queue Length 95th (ft) 35 0 0
Control Delay (s) 24.6 0.0 0.0
Lane LOS C
Approach Delay (s) 24.6 0.0 0.0
Approach LOS C
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 144 31 12 359 363 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 152 33 13 378 382 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 204 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 204 408
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 96 99
cM capacity (veh/h) 422 803 1147
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 152 33 13 189 189 255 154
Volume Left 152 0 13 0 0 0 0
Volume Right 0 33 0 0 0 0 26
cSH 422 803 1147 1700 1700 1700 1700
Volume to Capacity 0.36 0.04 0.01 0.11 0.11 0.15 0.09
Queue Length 95th (ft) 40 3 1 0 0 0 0
Control Delay (s) 18.2 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 16.7 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 253 580 664 253 268 571
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 611 699 266 282 601
RTOR Reduction (vph) 0 289 0 153 0 0
Lane Group Flow (vph) 266 322 699 113 282 601
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 14.2 14.2 26.6 26.6 9.5 40.6
Effective Green, g (s) 14.7 14.7 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.23 0.23 0.42 0.42 0.16 0.64
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 408 365 791 672 277 1200
v/s Ratio Prot 0.15 c0.38 c0.16 0.32
v/s Ratio Perm c0.20 0.07
v/c Ratio 0.65 0.88 0.88 0.17 1.02 0.50
Uniform Delay, d1 22.2 23.7 16.9 11.4 26.9 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 21.4 13.7 0.5 58.8 1.5
Delay (s) 25.9 45.1 30.6 11.9 85.7 7.5
Level of Service C D C B F A
Approach Delay (s) 39.3 25.4 32.4
Approach LOS D C C
Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 63.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Volume (vph) 83 648 53 116 855 92 69 26 153 281 40 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 682 56 122 900 97 73 27 161 296 42 102
RTOR Reduction (vph) 0 0 44 0 0 72 0 57 70 0 55 0
Lane Group Flow (vph) 87 682 12 122 900 25 73 42 19 296 89 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 16.6 16.6 4.4 16.6 16.6 4.4 16.6 16.6 24.4 36.6
Effective Green, g (s) 4.9 17.1 17.1 4.9 17.1 17.1 4.9 17.1 17.1 24.9 37.1
Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.21 0.06 0.21 0.21 0.31 0.46
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 756 338 210 756 338 210 337 321 551 772
v/s Ratio Prot 0.05 c0.19 0.04 c0.25 c0.02 c0.03 c0.17 0.05
v/s Ratio Perm 0.01 0.02 0.01
v/c Ratio 0.81 0.90 0.04 0.58 1.19 0.08 0.35 0.13 0.06 0.54 0.12
Uniform Delay, d1 37.1 30.6 24.9 36.6 31.4 25.1 36.0 25.4 25.0 22.8 12.2
Progression Factor 1.00 1.00 1.00 1.01 0.51 0.21 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.9 14.0 0.0 2.2 93.1 0.1 1.0 0.8 0.4 1.0 0.3
Delay (s) 70.9 44.6 25.0 39.2 109.3 5.2 37.0 26.2 25.4 23.8 12.5
Level of Service E D C D F A D C C C B
Approach Delay (s) 46.1 92.6 28.9 20.1
Approach LOS D F C C
Intersection Summary
HCM Average Control Delay 59.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Volume (vph) 216 763 163 377 966 318 173 326 510 339 301 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 227 803 172 397 1017 335 182 343 537 357 317 248
RTOR Reduction (vph) 0 0 115 0 0 200 0 70 265 0 0 198
Lane Group Flow (vph) 227 803 57 397 1017 135 182 443 102 357 317 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 25.8 25.8 11.5 25.2 25.2 9.0 15.0 15.0 9.7 15.7 15.7
Effective Green, g (s) 12.6 26.3 26.3 12.0 25.7 25.7 9.5 15.5 15.5 10.2 16.2 16.2
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.19 0.19 0.13 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1672 520 515 1137 509 210 624 279 438 377 321
v/s Ratio Prot c0.13 0.16 0.12 c0.29 0.10 0.14 c0.10 c0.17
v/s Ratio Perm 0.04 0.09 0.07 0.03
v/c Ratio 0.81 0.48 0.11 0.77 0.89 0.26 0.87 0.71 0.36 0.82 0.84 0.16
Uniform Delay, d1 32.6 21.4 18.7 32.7 25.9 20.1 34.6 30.1 28.0 34.0 30.7 26.3
Progression Factor 0.78 0.55 0.43 0.75 0.70 0.43 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.7 0.3 5.2 8.3 0.9 29.1 3.7 0.8 11.1 15.4 0.2
Delay (s) 37.7 12.5 8.3 29.9 26.4 9.5 63.7 33.9 28.8 45.1 46.1 26.5
Level of Service D B A C C A E C C D D C
Approach Delay (s) 16.7 24.0 37.2 40.4
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 28.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4920 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.93 0.74 0.71 1.00
Satd. Flow (perm) 4920 1770 3539 1583 1549 1312 1255 1583
Volume (vph) 0 1263 349 68 1225 255 6 0 17 611 1 427
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1329 367 72 1289 268 6 0 18 643 1 449
RTOR Reduction (vph) 0 57 0 0 0 0 0 12 0 0 0 29
Lane Group Flow (vph) 0 1639 0 72 1289 268 0 12 0 322 322 420
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 36.7 4.8 46.0 80.0 25.0 25.0 25.0 25.0
Effective Green, g (s) 37.2 5.3 46.5 80.0 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.47 0.07 0.58 1.00 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2288 117 2057 1583 494 418 400 505
v/s Ratio Prot c0.33 0.04 c0.36
v/s Ratio Perm 0.17 0.01 0.25 0.26 c0.27
v/c Ratio 0.72 0.62 0.63 0.17 0.02 0.77 0.81 0.83
Uniform Delay, d1 17.2 36.4 11.0 0.0 18.7 24.6 25.0 25.3
Progression Factor 0.45 1.17 0.82 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 6.1 0.9 0.2 0.0 8.5 11.2 11.1
Delay (s) 9.2 48.8 10.0 0.2 18.7 33.1 36.2 36.4
Level of Service A D B A B C D D
Approach Delay (s) 9.2 10.1 18.7 35.4
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.84
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1522
Volume (vph) 21 1567 298 0 853 383 690 0 345 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 1649 314 0 898 403 726 0 363 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 1 0
Lane Group Flow (vph) 22 1649 314 0 898 403 726 180 181 0 17 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 29.5 80.0 22.8 80.0 41.5 41.5 41.5 41.5
Effective Green, g (s) 2.7 30.0 80.0 23.3 80.0 42.0 42.0 42.0 42.0
Actuated g/C Ratio 0.03 0.38 1.00 0.29 1.00 0.52 0.52 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 2403 1583 1481 1583 729 790 790 799
v/s Ratio Prot 0.01 c0.26 0.18 0.12
v/s Ratio Perm 0.20 0.25 c0.52 0.12 0.01
v/c Ratio 0.37 0.69 0.20 0.61 0.25 1.00 0.23 0.23 0.02
Uniform Delay, d1 37.8 21.0 0.0 24.4 0.0 18.9 10.3 10.3 9.1
Progression Factor 1.10 1.19 1.00 0.73 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 1.1 0.2 1.4 0.3 32.1 0.1 0.1 0.0
Delay (s) 44.3 26.1 0.2 19.1 0.3 51.0 10.4 10.4 9.1
Level of Service D C A B A D B B A
Approach Delay (s) 22.2 13.3 37.5 9.1
Approach LOS C B D A
Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4913 1610 3330 1583 1610 3387 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4913 1610 3330 1583 1610 3387 1583
Volume (vph) 235 1232 462 165 694 202 384 293 241 179 354 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 247 1297 486 174 731 213 404 308 254 188 373 160
RTOR Reduction (vph) 0 0 346 0 62 0 0 0 204 0 0 131
Lane Group Flow (vph) 247 1297 140 174 882 0 229 483 50 181 380 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.6 22.6 22.6 10.0 20.0 15.4 15.4 15.4 14.0 14.0 14.0
Effective Green, g (s) 13.1 23.1 23.1 10.5 20.5 15.9 15.9 15.9 14.5 14.5 14.5
Actuated g/C Ratio 0.16 0.29 0.29 0.13 0.26 0.20 0.20 0.20 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 562 1022 457 232 1259 320 662 315 292 614 287
v/s Ratio Prot 0.07 c0.37 0.10 c0.18 0.14 c0.15 c0.11 0.11
v/s Ratio Perm 0.09 0.03 0.02
v/c Ratio 0.44 1.27 0.31 0.75 0.70 0.72 0.73 0.16 0.62 0.62 0.10
Uniform Delay, d1 30.1 28.4 22.2 33.5 27.0 29.9 30.0 26.5 30.2 30.2 27.3
Progression Factor 0.43 0.38 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 127.4 1.4 12.8 3.3 7.4 4.0 0.2 3.9 1.9 0.2
Delay (s) 13.6 138.2 10.1 46.2 30.2 37.4 34.1 26.8 34.1 32.1 27.5
Level of Service B F B D C D C C C C C
Approach Delay (s) 92.4 32.7 32.9 31.6
Approach LOS F C C C
Intersection Summary
HCM Average Control Delay 57.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 149 583 228 140 661 230 323 483 113 218 358 235
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 614 240 147 696 242 340 508 119 229 377 247
RTOR Reduction (vph) 0 59 0 0 0 183 0 0 78 0 0 181
Lane Group Flow (vph) 157 795 0 147 696 59 340 508 41 229 377 66
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 16.5 5.5 16.5 16.5 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 17.0 6.0 17.0 17.0 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.34 0.34 0.10 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 823 152 859 384 354 639 543 177 452 384
v/s Ratio Prot c0.09 c0.23 0.08 0.20 c0.19 c0.27 c0.13 0.20
v/s Ratio Perm 0.04 0.03 0.04
v/c Ratio 1.03 0.97 0.97 0.81 0.15 0.96 0.79 0.08 1.29 0.83 0.17
Uniform Delay, d1 32.0 26.2 31.9 25.0 20.8 27.7 20.8 15.5 31.5 25.2 20.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 82.0 23.1 62.4 5.8 0.2 37.3 9.9 0.3 167.5 16.4 1.0
Delay (s) 114.0 49.3 94.3 30.8 21.0 65.0 30.6 15.8 199.0 41.6 21.9
Level of Service F D F C C E C B F D C
Approach Delay (s) 59.4 37.2 40.9 78.2
Approach LOS E D D E
Intersection Summary
HCM Average Control Delay 52.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3519 1770 3539 1583 1770 1672 1770 1639
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3519 1770 3539 1583 1770 1672 1770 1639
Volume (vph) 122 819 32 53 914 406 48 28 59 592 28 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 128 862 34 56 962 427 51 29 62 623 29 116
RTOR Reduction (vph) 0 3 0 0 0 145 0 57 0 0 61 0
Lane Group Flow (vph) 128 893 0 56 962 282 51 34 0 623 84 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.5 21.8 4.4 20.7 20.7 3.3 6.4 39.4 42.5
Effective Green, g (s) 6.0 22.3 4.9 21.2 21.2 3.8 6.9 39.9 43.0
Actuated g/C Ratio 0.07 0.25 0.05 0.24 0.24 0.04 0.08 0.44 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 872 96 834 373 75 128 785 783
v/s Ratio Prot 0.07 c0.25 0.03 c0.27 c0.03 0.02 c0.35 c0.05
v/s Ratio Perm 0.18
v/c Ratio 1.08 1.02 0.58 1.15 0.76 0.68 0.26 0.79 0.11
Uniform Delay, d1 42.0 33.9 41.6 34.4 32.0 42.5 39.2 21.5 12.9
Progression Factor 1.00 1.00 0.67 0.59 0.27 1.00 1.00 1.00 1.00
Incremental Delay, d2 107.4 36.7 7.4 80.8 11.4 22.4 1.1 5.5 0.1
Delay (s) 149.4 70.6 35.4 100.9 20.1 64.9 40.3 27.1 13.0
Level of Service F E D F C E D C B
Approach Delay (s) 80.4 74.5 49.1 24.4
Approach LOS F E D C
Intersection Summary
HCM Average Control Delay 63.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 953 523 66 1115 0 0 0 0 640 0 258
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1003 551 69 1174 0 0 0 0 674 0 272
RTOR Reduction (vph) 0 0 119 0 0 0 0 0 0 0 52 0
Lane Group Flow (vph) 0 1003 432 69 1174 0 0 0 0 674 220 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.28 0.04 c0.33 c0.20 0.14
v/s Ratio Perm 0.27
v/c Ratio 0.69 0.67 0.29 0.56 0.61 0.43
Uniform Delay, d1 21.9 21.6 35.1 11.4 25.7 24.0
Progression Factor 0.44 0.42 1.26 1.68 1.00 1.00
Incremental Delay, d2 1.4 2.7 0.6 1.0 1.0 2.6
Delay (s) 11.0 11.8 44.9 20.1 26.7 26.7
Level of Service B B D C C C
Approach Delay (s) 11.3 21.5 0.0 26.7
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1596 0 0 683 492 273
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1680 0 0 719 518 287
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1680 0 0 719 518 273
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 60.0 60.0 21.0 21.0
Effective Green, g (s) 60.5 60.5 21.5 21.5
Actuated g/C Ratio 0.67 0.67 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2379 2379 820 378
v/s Ratio Prot c0.47 0.20 0.15
v/s Ratio Perm c0.17
v/c Ratio 0.71 0.30 0.63 0.72
Uniform Delay, d1 9.2 6.1 30.7 31.5
Progression Factor 0.37 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.3 1.6 6.7
Delay (s) 4.8 6.4 32.3 38.2
Level of Service A A C D
Approach Delay (s) 4.8 6.4 34.4
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 5 8 23 25 241 7 814 26 132 706 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 5 8 24 26 254 7 857 27 139 743 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1608 1924 375 1532 1900 428 751 884
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1608 1924 375 1532 1900 428 751 884
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 46 90 99 61 53 56 99 82
cM capacity (veh/h) 21 54 622 62 55 575 855 761
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 304 7 428 428 27 139 495 255
Volume Left 12 24 7 0 0 0 139 0 0
Volume Right 8 254 0 0 0 27 0 0 7
cSH 38 354 855 1700 1700 1700 761 1700 1700
Volume to Capacity 0.66 0.86 0.01 0.25 0.25 0.02 0.18 0.29 0.15
Queue Length 95th (ft) 59 201 1 0 0 0 17 0 0
Control Delay (s) 204.7 45.4 9.2 0.0 0.0 0.0 10.8 0.0 0.0
Lane LOS F E A B
Approach Delay (s) 204.7 45.4 0.1 1.7
Approach LOS F E
Intersection Summary
Average Delay 9.7
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 161 5 7 265 2 23 0 2 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 169 5 7 279 2 24 0 2 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 281 175 469 470 172 471 472 280
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 175 469 470 172 471 472 280
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 100 100 100 100
cM capacity (veh/h) 1281 1402 501 489 872 499 488 759
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 288 26 1
Volume Left 1 7 24 0
Volume Right 5 2 2 0
cSH 1281 1402 519 488
Volume to Capacity 0.00 0.01 0.05 0.00
Queue Length 95th (ft) 0 0 4 0
Control Delay (s) 0.1 0.2 12.3 12.4
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 12.3 12.4
Approach LOS B B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 33.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 146 2 4 279 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 154 2 4 294 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 156 464 467 155 468 464 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 156 464 467 155 468 464 298
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1259 1424 506 491 891 497 493 742
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 157 306 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1259 1424 493 532
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.5 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.5 11.8
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 154 27 7 331 27 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 162 28 7 348 28 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 191 539 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 539 176
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 1383 500 867
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 191 356 55
Volume Left 0 7 28
Volume Right 28 0 26
cSH 1700 1383 628
Volume to Capacity 0.11 0.01 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.2 11.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.3
Approach LOS B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 160 23 36 225 0 114 0 26 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 168 24 38 237 0 120 0 27 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 237 193 493 493 181 521 505 237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 237 193 493 493 181 521 505 237
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 75 100 97 100 100 100
cM capacity (veh/h) 1330 1381 476 464 862 442 457 802
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 193 275 147 0
Volume Left 0 38 120 0
Volume Right 24 0 27 0
cSH 1330 1381 519 1700
Volume to Capacity 0.00 0.03 0.28 0.00
Queue Length 95th (ft) 0 2 29 0
Control Delay (s) 0.0 1.3 14.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 1.3 14.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 131 51 0 235 55 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 54 0 247 58 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 412 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 412 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 90 100
cM capacity (veh/h) 1382 596 880
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 192 247 58
Volume Left 0 0 58
Volume Right 54 0 0
cSH 1700 1382 596
Volume to Capacity 0.11 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 165 1597 268 77 1013 768 585 108 368 477 320
v/c Ratio 0.31 1.57 0.56 0.14 1.70 1.06 2.65 0.43 0.81 0.73 1.06
Control Delay 45.2 298.0 39.4 31.2 348.7 74.9 778.1 75.6 20.8 68.1 114.2
Queue Delay 0.0 364.3 0.0 0.0 103.0 67.6 0.0 0.0 27.1 421.4 0.0
Total Delay 45.2 662.3 39.4 31.2 451.7 142.5 778.1 75.6 47.8 489.4 114.2
Queue Length 50th (ft) 134 ~1296 194 49 ~1670 ~707 ~1028 58 0 243 ~284
Queue Length 95th (ft) 203 #1442 304 m73m#1795 m#829 #1271 89 110 #350 #490
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 531 1017 481 567 597 722 221 376 497 656 302
Starvation Cap Reductn 0 0 0 0 71 95 0 0 0 0 0
Spillback Cap Reductn 0 346 0 0 0 0 0 0 135 409 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 2.38 0.56 0.14 1.93 1.22 2.65 0.29 1.02 1.93 1.06
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative B
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1538 907 81 1118 374 1040
v/c Ratio 0.91 0.99 0.32 0.55 0.72 1.35dr
Control Delay 29.2 32.6 44.9 18.5 32.9 54.6
Queue Delay 162.2 118.6 0.0 0.3 0.0 92.5
Total Delay 191.3 151.2 44.9 18.8 32.9 147.1
Queue Length 50th (ft) 850 ~925 19 269 179 264
Queue Length 95th (ft) m260 m111 m26 m233 #292 #413
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 918 257 2035 523 1040
Starvation Cap Reductn 553 213 0 0 0 0
Spillback Cap Reductn 0 0 0 339 0 196
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.36 1.29 0.32 0.66 0.72 1.23
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 811 1103 525 497 362 380 601 9 18
v/c Ratio 0.71 1.16 0.94 0.32 1.04 1.09 0.57 0.02 0.05
Control Delay 43.8 102.5 64.9 18.9 85.9 99.4 8.3 25.7 18.8
Queue Delay 0.0 84.2 0.0 0.0 0.0 0.0 0.4 0.0 0.0
Total Delay 43.8 186.7 64.9 18.9 85.9 99.4 8.7 25.7 18.8
Queue Length 50th (ft) 0 ~1080 148 127 ~153 ~212 35 4 4
Queue Length 95th (ft) m0m#1434 #240 175 m#251 m#269 m34 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 951 558 1544 347 349 1052 365 363
Starvation Cap Reductn 0 134 0 0 0 0 0 0 0
Spillback Cap Reductn 0 21 0 0 0 0 124 0 7
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 1.35 0.94 0.32 1.04 1.09 0.65 0.02 0.05
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 144 1280 980 107 108
v/c Ratio 0.37 0.57 0.59 0.23 0.22
Control Delay 28.0 19.8 17.4 24.8 6.3
Queue Delay 0.0 1.8 0.0 0.0 0.0
Total Delay 28.0 21.6 17.4 24.8 6.3
Queue Length 50th (ft) 40 289 177 42 0
Queue Length 95th (ft) m56 323 251 83 36
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1663 465 495
Starvation Cap Reductn 0 762 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.16 0.86 0.59 0.23 0.22
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



12: US-101 NB Ramps & Commerce Boulevard 2020 + Alternative B
Graton Rancheria Casino & Hotel PM Peak

Page 5
Kimley Horn and Associates

Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 443 445 49 16 581 437 7 648 975
v/c Ratio 1.00 1.00 0.11 0.11 1.09 0.21 0.05 0.71 1.07
Control Delay 76.2 76.1 7.9 29.3 96.8 10.5 39.9 33.6 50.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31.4
Total Delay 76.2 76.1 7.9 29.3 96.8 10.5 39.9 33.6 82.4
Queue Length 50th (ft) ~234 ~236 0 5 ~333 42 3 168 ~392
Queue Length 95th (ft) #430 #432 25 23 #524 124 m3 m#267 m#496
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 452 179 531 2044 177 912 910
Starvation Cap Reductn 0 0 0 0 0 0 0 0 60
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 1.00 0.11 0.09 1.09 0.21 0.04 0.71 1.15
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 266 611 699 266 282 601
v/c Ratio 0.65 0.94 0.88 0.32 1.01 0.50
Control Delay 30.5 34.2 33.6 3.1 90.2 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.5 34.2 33.6 3.1 90.2 8.1
Queue Length 50th (ft) 94 89 249 0 ~124 111
Queue Length 95th (ft) 164 #289 #453 38 #257 180
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 672 790 824 278 1199
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.91 0.88 0.32 1.01 0.50
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 87 682 56 122 900 97 73 99 89 296 144
v/c Ratio 0.65 0.90 0.15 0.47 1.19 0.24 0.28 0.23 0.21 0.56 0.17
Control Delay 60.6 48.3 8.8 39.7 114.5 2.3 38.1 12.0 7.8 28.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.6 48.3 8.8 39.7 114.5 2.3 38.1 12.0 7.8 28.4 5.5
Queue Length 50th (ft) 43 176 0 23 ~272 1 18 11 0 123 12
Queue Length 95th (ft) #111 #276 29 m31 m#345 m1 38 52 37 202 43
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 755 381 257 755 409 257 428 424 531 863
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.90 0.15 0.47 1.19 0.24 0.28 0.23 0.21 0.56 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 803 172 397 1017 335 182 513 367 357 317 248
v/c Ratio 0.81 0.48 0.27 0.77 0.90 0.47 0.87 0.74 0.67 0.81 0.84 0.48
Control Delay 44.4 12.7 2.3 33.7 28.3 3.5 73.5 31.9 12.0 51.7 51.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.4 12.7 2.3 33.7 28.3 3.5 73.5 31.9 12.0 51.7 51.3 7.3
Queue Length 50th (ft) 70 58 4 110 290 24 92 108 16 92 151 0
Queue Length 95th (ft) m#113 m66 m8 m#150 m#373 m29 #210 163 106 #172 #279 57
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1669 636 515 1135 709 210 753 565 439 396 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.48 0.27 0.77 0.90 0.47 0.87 0.68 0.65 0.81 0.80 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1696 72 1289 268 24 322 322 449
v/c Ratio 0.71 0.50 0.63 0.17 0.05 0.77 0.81 0.84
Control Delay 9.1 50.8 10.9 0.1 9.5 37.1 40.7 37.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.1 50.8 10.9 0.1 9.5 37.1 40.7 37.6
Queue Length 50th (ft) 145 36 167 0 2 141 143 176
Queue Length 95th (ft) 182 m53 m185 m0 17 238 #267 #302
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2398 143 2057 1583 576 476 455 601
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.50 0.63 0.17 0.04 0.68 0.71 0.75
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2020 + Alternative B
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 22 1649 314 898 403 726 181 182 18
v/c Ratio 0.17 0.69 0.20 0.54 0.25 0.99 0.23 0.23 0.02
Control Delay 40.6 26.4 0.2 17.9 0.3 53.5 11.1 11.1 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.6 26.4 0.2 17.9 0.3 53.5 11.1 11.1 8.3
Queue Length 50th (ft) 12 250 0 76 0 338 47 47 3
Queue Length 95th (ft) m16 265 m0 119 m0 #587 85 86 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 2403 1583 1653 1583 730 791 791 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.69 0.20 0.54 0.25 0.99 0.23 0.23 0.02
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 1297 486 174 944 229 483 254 181 380 160
v/c Ratio 0.44 1.27 0.61 0.75 0.71 0.71 0.73 0.49 0.62 0.62 0.38
Control Delay 15.3 145.6 3.8 60.0 29.4 43.2 36.9 7.4 39.4 34.4 7.7
Queue Delay 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 145.6 4.7 60.0 29.4 43.2 36.9 7.4 39.4 34.4 7.7
Queue Length 50th (ft) 30 ~434 0 88 148 116 123 0 91 96 0
Queue Length 95th (ft) m55 #536 19 #222 #219 #214 176 58 158 138 47
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1020 802 231 1322 342 707 536 342 720 462
Starvation Cap Reductn 0 0 121 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 1.27 0.71 0.75 0.71 0.67 0.68 0.47 0.53 0.53 0.35
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

22: Gravenstien Hwy & Stony Point Road 2020 + Alternative B
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 157 854 147 696 242 340 508 119 229 377 247
v/c Ratio 1.03 0.97 0.97 0.81 0.43 0.96 0.79 0.19 1.29 0.83 0.44
Control Delay 118.8 49.3 102.1 34.1 6.0 70.2 32.2 4.5 198.5 43.6 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 118.8 49.3 102.1 34.1 6.0 70.2 32.2 4.5 198.5 43.6 6.5
Queue Length 50th (ft) ~72 176 65 148 0 146 194 0 ~129 154 3
Queue Length 95th (ft) #183 #295 #170 #230 51 #298 #346 31 #255 #292 54
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 152 883 152 859 568 354 639 621 177 452 565
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.97 0.97 0.81 0.43 0.96 0.79 0.19 1.29 0.83 0.44
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 896 56 962 427 51 91 623 145
v/c Ratio 1.08 0.91 0.47 1.06 0.78 0.43 0.44 0.81 0.17
Control Delay 150.1 47.7 38.9 68.6 15.0 52.2 22.9 34.4 5.2
Queue Delay 0.0 1.2 0.0 0.0 0.6 0.0 0.0 0.0 0.0
Total Delay 150.1 48.9 38.9 68.6 15.6 52.2 22.9 34.4 5.2
Queue Length 50th (ft) ~82 266 29 ~327 8 28 16 310 9
Queue Length 95th (ft) #194 #401 m54 #430 #261 65 59 #556 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 118 980 118 904 546 118 366 767 844
Starvation Cap Reductn 0 0 0 0 15 0 0 0 0
Spillback Cap Reductn 0 19 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.93 0.47 1.06 0.80 0.43 0.25 0.81 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

24: Gravenstien Hwy & US-101 SB Ramps 2020 + Alternative B
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1003 551 69 1174 674 272
v/c Ratio 0.67 0.71 0.27 0.56 0.61 0.48
Control Delay 11.3 9.3 44.1 20.5 28.6 20.6
Queue Delay 0.4 0.9 0.0 0.4 0.0 0.0
Total Delay 11.8 10.2 44.1 20.9 28.6 20.6
Queue Length 50th (ft) 144 93 38 296 164 86
Queue Length 95th (ft) m165 m123 m72 362 222 161
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 781 295 2084 1106 562
Starvation Cap Reductn 141 70 0 399 0 0
Spillback Cap Reductn 47 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.77 0.23 0.70 0.61 0.48
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1680 719 518 287
v/c Ratio 0.71 0.30 0.63 0.73
Control Delay 5.4 7.3 33.4 39.9
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 5.4 7.4 33.4 39.9
Queue Length 50th (ft) 189 75 138 143
Queue Length 95th (ft) 250 142 162 201
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2378 2378 1221 574
Starvation Cap Reductn 60 0 0 0
Spillback Cap Reductn 0 143 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.32 0.42 0.50
Intersection Summary



NEAR-TERM 2008 + ALTERNATIVE C
TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2008 + Alternative C
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 8 14 332 13 172 12 758 317 196 514 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 8 15 349 14 181 13 798 334 206 541 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1876 2112 543 1963 1947 965 544 1132
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1876 2112 543 1963 1947 965 544 1132
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 75 97 0 68 41 99 67
cM capacity (veh/h) 13 33 540 28 43 309 1025 617
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 23 544 13 1132 206 544
Volume Left 0 349 13 0 206 0
Volume Right 15 181 0 334 0 3
cSH 83 40 1025 1700 617 1700
Volume to Capacity 0.28 13.53 0.01 0.67 0.33 0.32
Queue Length 95th (ft) 26 Err 1 0 37 0
Control Delay (s) 64.3 Err 8.6 0.0 13.7 0.0
Lane LOS F F A B
Approach Delay (s) 64.3 Err 0.1 3.8
Approach LOS F F
Intersection Summary
Average Delay 2211.9
Intersection Capacity Utilization 105.8% ICU Level of Service G
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2008 + Alternative C
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Page 2
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 507 10 10 502 10 10 21 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 534 11 11 528 11 11 22 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 539 544 1131 1120 539 1136 1120 534
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 539 544 1131 1120 539 1136 1120 534
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 94 89 98 93 95 98
cM capacity (veh/h) 1029 1025 168 202 543 158 202 546
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 555 549 43 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 1029 1025 225 229
Volume to Capacity 0.01 0.01 0.19 0.14
Queue Length 95th (ft) 1 1 17 12
Control Delay (s) 0.3 0.3 24.7 23.2
Lane LOS A A C C
Approach Delay (s) 0.3 0.3 24.7 23.2
Approach LOS C C
Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 131 386 846 200 20 311 32 752 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 138 406 891 211 21 327 34 792 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 232 544 2380 2375 341 3173 2567 221
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 232 544 2380 2375 341 3173 2567 221
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 13 0 0 0 0 0 99
cM capacity (veh/h) 1336 1025 0 5 701 0 3 819
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 555 1122 1153 32
Volume Left 11 891 327 11
Volume Right 406 21 792 11
cSH 1336 1025 0 0
Volume to Capacity 0.01 0.87 Err Err
Queue Length 95th (ft) 1 293 Err Err
Control Delay (s) 0.2 26.4 Err Err
Lane LOS A D F F
Approach Delay (s) 0.2 26.4 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 171.6% ICU Level of Service H
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2008 + Alternative C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 872 10 10 1036 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 918 11 11 1091 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1101 928 2077 2066 923 2077 2066 1096
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1101 928 2077 2066 923 2077 2066 1096
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 99 66 80 97 67 80 96
cM capacity (veh/h) 634 737 31 53 327 31 53 260
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 939 1112 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 634 737 55 55
Volume to Capacity 0.02 0.01 0.57 0.57
Queue Length 95th (ft) 1 1 56 57
Control Delay (s) 0.5 0.5 134.2 136.3
Lane LOS A A F F
Approach Delay (s) 0.5 0.5 134.2 136.3
Approach LOS F F
Intersection Summary
Average Delay 4.5
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 60 755 77 116 995 99 35 6 266 112 21 14
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 63 795 81 122 1047 104 37 6 280 118 22 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1152 876 2331 2357 835 2588 2346 1099
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1152 876 2331 2357 835 2588 2346 1099
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 90 84 0 76 24 0 19 94
cM capacity (veh/h) 607 771 7 27 367 3 27 258
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 939 1274 323 155
Volume Left 63 122 37 118
Volume Right 81 104 280 15
cSH 607 771 50 3
Volume to Capacity 0.10 0.16 6.52 44.91
Queue Length 95th (ft) 9 14 Err Err
Control Delay (s) 3.1 5.7 Err Err
Lane LOS A A F F
Approach Delay (s) 3.1 5.7 Err Err
Approach LOS F F
Intersection Summary
Average Delay 1779.8
Intersection Capacity Utilization 129.8% ICU Level of Service H
Analysis Period (min) 15

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 52 933 148 187 1083 89 80 45 222 88 13 47
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 55 982 156 197 1140 94 84 47 234 93 14 49
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67
vC, conflicting volume 1234 1138 2806 2797 1060 3007 2828 1187
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1349 1138 3694 3680 1060 3994 3726 1279
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 84 68 0 0 14 0 0 64
cM capacity (veh/h) 342 614 0 2 272 0 2 136
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 1193 1431 365 156
Volume Left 55 197 84 93
Volume Right 156 94 234 49
cSH 342 614 0 0
Volume to Capacity 0.16 0.32 Err Err
Queue Length 95th (ft) 14 34 Err Err
Control Delay (s) 8.9 15.6 Err Err
Lane LOS A C F F
Approach Delay (s) 8.9 15.6 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 162.2% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1821 1681 1770 1583 1770 3539 1583 3433 1734
Flt Permitted 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1821 1681 1770 1583 1770 3539 1583 3433 1734
Volume (vph) 105 971 166 181 1043 540 204 155 265 451 131 112
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 111 1022 175 191 1098 568 215 163 279 475 138 118
RTOR Reduction (vph) 0 4 0 0 0 128 0 0 256 0 19 0
Lane Group Flow (vph) 0 1305 0 191 1098 440 215 163 23 475 237 0
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 47.5 53.5 53.5 53.5 19.5 12.7 12.7 28.3 21.5
Effective Green, g (s) 48.0 54.0 54.0 54.0 20.0 13.2 13.2 28.8 22.0
Actuated g/C Ratio 0.30 0.34 0.34 0.34 0.12 0.08 0.08 0.18 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 546 567 597 534 221 292 131 618 238
v/s Ratio Prot c0.72 0.11 c0.62 c0.12 0.05 0.14 c0.14
v/s Ratio Perm 0.28 0.01
v/c Ratio 2.39 0.34 1.84 0.82 0.97 0.56 0.18 0.77 1.00
Uniform Delay, d1 56.0 39.6 53.0 48.6 69.7 70.6 68.3 62.4 69.0
Progression Factor 1.00 0.83 0.86 0.85 1.00 1.00 1.00 0.96 0.96
Incremental Delay, d2 630.8 1.1 382.0 9.4 52.5 2.3 0.6 5.7 56.7
Delay (s) 686.8 34.1 427.4 50.7 122.2 72.9 69.0 65.7 122.9
Level of Service F C F D F E E E F
Approach Delay (s) 686.8 271.7 87.4 85.8
Approach LOS F F F F
Intersection Summary
HCM Average Control Delay 334.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.77
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 160.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

8: Commerce Boulevard & Redwood Drive 2008 + Alternative C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3528
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3528
Volume (vph) 5 30 140 5 95 95 164 161 5 30 212 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 147 5 100 100 173 169 5 32 223 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 1 0
Lane Group Flow (vph) 5 32 17 5 111 0 173 169 3 32 227 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 12.5 48.9 48.9 3.3 39.7
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 13.0 49.4 49.4 3.8 40.2
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.16 0.62 0.62 0.05 0.50
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 288 2185 978 84 1773
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.05 0.02 c0.06
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.60 0.08 0.00 0.38 0.13
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 31.1 6.1 5.9 37.0 10.6
Progression Factor 1.00 1.00 1.00 0.83 1.31 1.05 0.66 0.58 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 0.7 0.2 0.3 0.0 0.0 2.9 0.1
Delay (s) 39.7 32.4 32.1 32.3 42.9 32.9 4.1 3.4 39.8 10.7
Level of Service D C C C D C A A D B
Approach Delay (s) 32.3 42.7 18.5 14.3
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 24.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 30.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3046
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3046
Volume (vph) 0 941 746 89 1082 0 0 0 0 328 324 677
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 991 785 94 1139 0 0 0 0 345 341 713
RTOR Reduction (vph) 0 0 143 0 0 0 0 0 0 0 53 0
Lane Group Flow (vph) 0 991 642 94 1139 0 0 0 0 345 1001 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 990
v/s Ratio Prot 0.28 0.03 c0.32
v/s Ratio Perm c0.41 0.21 0.33
v/c Ratio 0.60 0.87 0.45 0.56 0.66 1.32dr
Uniform Delay, d1 16.0 19.3 36.2 10.7 23.2 27.0
Progression Factor 1.13 1.91 1.27 2.01 1.00 1.00
Incremental Delay, d2 0.2 1.5 0.1 0.1 6.4 31.5
Delay (s) 18.3 38.4 46.1 21.6 29.6 58.5
Level of Service B D D C C E
Approach Delay (s) 27.2 23.4 0.0 51.3
Approach LOS C C A D
Intersection Summary
HCM Average Control Delay 33.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3408 1681 1704 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3408 1681 1704 2787 1770 1814
Volume (vph) 0 569 701 413 356 117 816 108 569 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 599 738 435 375 123 859 114 599 44 43 9
RTOR Reduction (vph) 0 0 543 0 33 0 0 0 475 0 7 0
Lane Group Flow (vph) 0 599 195 435 465 0 474 499 124 44 45 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1491 347 351 575 365 374
v/s Ratio Prot 0.12 c0.13 0.14 0.28 c0.29 c0.02 0.02
v/s Ratio Perm c0.12 0.04
v/c Ratio 0.52 0.55 0.78 0.31 1.37 1.42 0.21 0.12 0.12
Uniform Delay, d1 27.2 27.4 32.1 14.7 31.8 31.8 26.4 25.8 25.8
Progression Factor 1.49 7.19 1.18 1.22 1.06 1.06 2.58 0.87 0.84
Incremental Delay, d2 1.4 4.7 6.3 0.5 173.7 197.9 0.4 0.7 0.7
Delay (s) 41.8 201.8 44.1 18.4 207.4 231.6 68.5 23.1 22.5
Level of Service D F D B F F E C C
Approach Delay (s) 130.1 30.4 162.2 22.7
Approach LOS F C F C
Intersection Summary
HCM Average Control Delay 116.7 HCM Level of Service F
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3513 1770 1583
Volume (vph) 195 981 649 33 92 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 1033 683 35 97 248
RTOR Reduction (vph) 0 0 4 0 0 183
Lane Group Flow (vph) 205 1033 714 0 97 65
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 10.0 50.5 36.0 20.5 20.5
Effective Green, g (s) 10.5 51.0 36.5 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 451 2256 1603 465 416
v/s Ratio Prot 0.06 c0.29 0.20 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.45 0.46 0.45 0.21 0.16
Uniform Delay, d1 32.1 7.4 14.8 23.0 22.7
Progression Factor 0.91 2.15 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 0.9 1.0 0.8
Delay (s) 29.7 16.5 15.7 24.0 23.5
Level of Service C B B C C
Approach Delay (s) 18.7 15.7 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 981 3 40 8 3 5 514 489 2 7 435 706
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1033 3 42 8 3 5 541 515 2 7 458 743
RTOR Reduction (vph) 0 0 31 0 5 0 0 1 0 0 0 569
Lane Group Flow (vph) 517 519 11 0 11 0 541 516 0 7 458 174
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 20.5 20.5 20.5 1.5 27.1 38.5 1.5 12.9 12.9
Effective Green, g (s) 21.0 21.0 21.0 2.0 27.6 39.0 2.0 13.4 13.4
Actuated g/C Ratio 0.26 0.26 0.26 0.02 0.35 0.49 0.02 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 443 416 44 611 1724 44 593 265
v/s Ratio Prot 0.31 c0.31 c0.01 c0.31 0.15 0.00 c0.13
v/s Ratio Perm 0.01 0.11
v/c Ratio 1.17 1.17 0.03 0.25 0.89 0.30 0.16 0.77 0.65
Uniform Delay, d1 29.5 29.5 21.9 38.3 24.7 12.3 38.2 31.8 31.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.24 1.12 4.08
Incremental Delay, d2 99.2 98.9 0.0 3.0 14.4 0.4 1.0 5.8 7.4
Delay (s) 128.7 128.4 21.9 41.3 39.1 12.7 48.4 41.5 134.3
Level of Service F F C D D B D D F
Approach Delay (s) 124.4 41.3 26.2 98.6
Approach LOS F D C F
Intersection Summary
HCM Average Control Delay 83.8 HCM Level of Service F
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 1087 0 0 860
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 1144 0 0 905
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2049 1144 1144
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2049 1144 1144
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 61 243 611
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 1144 905
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.67 0.53
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15

15: Business Park Drive & Redwood Drive 2008 + Alternative C
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 424 663 251 334 525
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 446 698 264 352 553
RTOR Reduction (vph) 0 292 0 150 0 0
Lane Group Flow (vph) 271 154 698 114 352 553
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.4 13.4 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.9 13.9 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 349 801 681 281 1215
v/s Ratio Prot c0.15 c0.37 c0.20 0.30
v/s Ratio Perm 0.10 0.07
v/c Ratio 0.69 0.44 0.87 0.17 1.25 0.46
Uniform Delay, d1 22.6 21.2 16.4 11.0 26.5 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.9 12.5 0.5 139.6 1.2
Delay (s) 27.8 22.1 28.9 11.5 166.1 6.6
Level of Service C C C B F A
Approach Delay (s) 24.3 24.1 68.7
Approach LOS C C E
Intersection Summary
HCM Average Control Delay 39.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 63.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 722 36 202 713 154 64 19 154 270 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 760 38 213 751 162 67 20 162 284 45 104
RTOR Reduction (vph) 0 0 29 0 0 119 0 63 70 0 59 0
Lane Group Flow (vph) 53 760 9 213 751 43 67 34 15 284 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.3 18.3 5.5 20.5 20.5 4.4 13.8 13.8 24.4 33.8
Effective Green, g (s) 3.8 18.8 18.8 6.0 21.0 21.0 4.9 14.3 14.3 24.9 34.3
Actuated g/C Ratio 0.05 0.24 0.24 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 832 372 257 929 416 210 279 269 551 715
v/s Ratio Prot 0.03 c0.21 0.06 c0.21 c0.02 c0.02 c0.16 0.05
v/s Ratio Perm 0.01 0.03 0.01
v/c Ratio 0.63 0.91 0.02 0.83 0.81 0.10 0.32 0.12 0.06 0.52 0.13
Uniform Delay, d1 37.4 29.8 23.5 36.5 27.6 22.4 36.0 27.6 27.3 22.6 13.8
Progression Factor 1.00 1.00 1.00 0.91 0.54 0.22 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 14.3 0.0 14.8 3.9 0.1 0.9 0.9 0.4 0.8 0.4
Delay (s) 51.8 44.1 23.6 47.9 18.9 5.0 36.8 28.5 27.7 23.4 14.2
Level of Service D D C D B A D C C C B
Approach Delay (s) 43.7 22.4 30.4 20.2
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 823 146 371 794 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 866 154 391 836 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 255 0 117 227 0 0 206
Lane Group Flow (vph) 245 866 51 391 836 122 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 26.0 26.0 11.5 25.4 25.4 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.6 26.5 26.5 12.0 25.9 25.9 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1684 524 515 1146 512 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.17 0.11 c0.24 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.08 0.03 0.03
v/c Ratio 0.88 0.51 0.10 0.76 0.73 0.24 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 21.6 18.5 32.6 23.9 19.8 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.83 0.48 0.31 0.75 0.66 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.6 0.7 0.2 5.1 3.2 0.9 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 45.1 11.1 6.0 29.4 19.1 16.1 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B A C B B D C C D D C
Approach Delay (s) 17.0 20.9 32.5 35.9
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 24.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.96 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4901 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4901 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1219 389 68 1162 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1283 409 72 1223 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 67 0 0 0 0 0 12 0 0 0 35
Lane Group Flow (vph) 0 1625 0 72 1223 209 0 13 0 370 370 334
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2199 117 2000 1583 512 439 420 530
v/s Ratio Prot c0.33 0.04 c0.35
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.21
v/c Ratio 0.74 0.62 0.61 0.13 0.03 0.84 0.88 0.63
Uniform Delay, d1 18.2 36.4 11.6 0.0 17.8 24.6 25.1 22.4
Progression Factor 0.39 1.23 0.78 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 7.8 1.2 0.1 0.0 13.7 18.9 2.4
Delay (s) 8.9 52.3 10.2 0.1 17.9 38.4 44.0 24.9
Level of Service A D B A B D D C
Approach Delay (s) 8.9 10.8 17.9 35.8
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.83
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1508
Volume (vph) 17 1642 273 0 997 350 428 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1728 287 0 1049 368 451 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1728 287 0 1049 368 451 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 41.0 80.0 34.3 80.0 30.0 30.0 30.0 30.0
Effective Green, g (s) 2.7 41.5 80.0 34.8 80.0 30.5 30.5 30.5 30.5
Actuated g/C Ratio 0.03 0.52 1.00 0.43 1.00 0.38 0.38 0.38 0.38
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3324 1583 2212 1583 530 573 573 575
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.32 0.11 0.01
v/c Ratio 0.30 0.52 0.18 0.47 0.23 0.85 0.28 0.28 0.03
Uniform Delay, d1 37.7 12.7 0.0 16.1 0.0 22.7 17.1 17.1 15.5
Progression Factor 1.05 1.07 1.00 0.63 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.4 0.2 0.5 0.3 12.4 0.3 0.3 0.0
Delay (s) 41.4 13.9 0.2 10.7 0.3 35.1 17.4 17.4 15.5
Level of Service D B A B A D B B B
Approach Delay (s) 12.2 8.0 27.7 15.5
Approach LOS B A C B
Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 57.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1149 545 141 783 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1209 574 148 824 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 395 0 38 0 0 0 189 0 0 164
Lane Group Flow (vph) 284 1209 179 148 965 0 226 475 47 107 242 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 24.5 24.5 10.6 22.6 15.4 15.4 15.4 11.5 11.5 11.5
Effective Green, g (s) 13.0 25.0 25.0 11.1 23.1 15.9 15.9 15.9 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.31 0.31 0.14 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1106 495 246 1429 320 662 315 242 509 237
v/s Ratio Prot 0.08 c0.34 0.08 c0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.51 1.09 0.36 0.60 0.68 0.71 0.72 0.15 0.44 0.48 0.12
Uniform Delay, d1 30.6 27.5 21.3 32.4 25.1 29.9 30.0 26.5 31.0 31.1 29.4
Progression Factor 0.63 0.63 2.22 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 54.9 1.8 4.1 2.6 6.9 3.7 0.2 1.3 0.7 0.2
Delay (s) 20.0 72.2 49.2 36.5 27.7 36.8 33.7 26.7 32.2 31.8 29.7
Level of Service C E D D C D C C C C C
Approach Delay (s) 58.7 28.8 32.7 31.1
Approach LOS E C C C
Intersection Summary
HCM Average Control Delay 43.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 220 321 494 108 200 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 232 338 520 114 211 360 231
RTOR Reduction (vph) 0 67 0 0 0 177 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 55 338 520 39 211 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 c0.12 0.19
v/s Ratio Perm 0.03 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.15 0.94 0.81 0.07 1.18 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 21.0 27.3 20.5 15.2 31.1 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.2 33.1 10.4 0.3 123.6 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 21.2 60.4 30.9 15.4 154.8 37.3 21.3
Level of Service E C E C C E C B F D C
Approach Delay (s) 39.7 32.5 39.4 63.6
Approach LOS D C D E
Intersection Summary
HCM Average Control Delay 43.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3517 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3517 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 729 32 53 855 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 767 34 56 900 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 119 0 61 0 0 60 0
Lane Group Flow (vph) 107 798 0 56 900 232 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1125 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.23 0.03 c0.25 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.15
v/c Ratio 0.67 0.71 0.58 0.89 0.51 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 26.9 41.6 30.9 27.0 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.63 0.55 0.19 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 3.8 7.8 10.9 3.7 22.4 1.0 5.7 0.1
Delay (s) 50.4 30.7 34.2 27.8 8.8 64.9 40.2 30.6 16.7
Level of Service D C C C A E D C B
Approach Delay (s) 33.0 23.0 49.1 27.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 465 99 1017 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 489 104 1071 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 123 0 0 0 0 0 0 0 66 0
Lane Group Flow (vph) 0 862 366 104 1071 0 0 0 0 673 157 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.30 c0.20 0.10
v/s Ratio Perm 0.23
v/c Ratio 0.59 0.56 0.44 0.51 0.61 0.31
Uniform Delay, d1 20.7 20.4 35.8 10.9 25.7 22.9
Progression Factor 0.51 0.46 1.30 1.77 1.00 1.00
Incremental Delay, d2 1.3 2.5 1.2 0.8 1.0 1.6
Delay (s) 11.8 12.0 47.7 20.2 26.7 24.5
Level of Service B B D C C C
Approach Delay (s) 11.9 22.6 0.0 26.1
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 468 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 493 248
RTOR Reduction (vph) 0 0 0 0 0 20
Lane Group Flow (vph) 1538 0 0 649 493 228
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 62.0 62.0 19.0 19.0
Effective Green, g (s) 62.5 62.5 19.5 19.5
Actuated g/C Ratio 0.69 0.69 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2458 2458 744 343
v/s Ratio Prot c0.43 0.18 0.14
v/s Ratio Perm c0.14
v/c Ratio 0.63 0.26 0.66 0.66
Uniform Delay, d1 7.4 5.1 32.2 32.2
Progression Factor 0.36 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 2.2 4.8
Delay (s) 3.6 5.4 34.5 37.0
Level of Service A A C D
Approach Delay (s) 3.6 5.4 35.3
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 7 6 11 2 7 226 19 790 20 116 667 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 7 6 12 2 7 238 20 832 21 122 702 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1527 1841 353 1482 1822 416 706 853
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1527 1841 353 1482 1822 416 706 853
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 80 90 98 97 88 59 98 84
cM capacity (veh/h) 38 61 643 68 63 586 888 782
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 247 20 416 416 21 122 468 238
Volume Left 7 2 20 0 0 0 122 0 0
Volume Right 12 238 0 0 0 21 0 0 4
cSH 80 609 888 1700 1700 1700 782 1700 1700
Volume to Capacity 0.32 0.41 0.02 0.24 0.24 0.01 0.16 0.28 0.14
Queue Length 95th (ft) 30 49 2 0 0 0 14 0 0
Control Delay (s) 69.6 17.4 9.1 0.0 0.0 0.0 10.5 0.0 0.0
Lane LOS F C A B
Approach Delay (s) 69.6 17.4 0.2 1.5
Approach LOS F C
Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 139 3 4 221 2 11 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 146 3 4 233 2 12 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 235 149 393 393 148 393 394 234
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 235 149 393 393 148 393 394 234
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 98 100 100 100 100 100
cM capacity (veh/h) 1333 1432 564 541 899 564 541 805
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 151 239 13 1
Volume Left 1 4 12 0
Volume Right 3 2 1 0
cSH 1333 1432 582 541
Volume to Capacity 0.00 0.00 0.02 0.00
Queue Length 95th (ft) 0 0 2 0
Control Delay (s) 0.1 0.2 11.3 11.7
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.3 11.7
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 123 2 4 208 8 23 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 129 2 4 219 8 24 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 132 365 368 131 369 365 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 132 365 368 131 369 365 223
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 96 98 100 99 100 100
cM capacity (veh/h) 1341 1454 588 559 919 578 561 816
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 133 232 34 5
Volume Left 1 4 24 4
Volume Right 2 8 0 1
cSH 1341 1454 580 614
Volume to Capacity 0.00 0.00 0.06 0.01
Queue Length 95th (ft) 0 0 5 1
Control Delay (s) 0.1 0.2 11.6 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.6 10.9
Approach LOS B B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 149 9 4 270 5 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 157 9 4 284 5 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 166 454 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 454 162
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1412 562 883
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 166 288 17
Volume Left 0 4 5
Volume Right 9 0 12
cSH 1700 1412 749
Volume to Capacity 0.10 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 9.9
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.9
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 9 11 250 0 25 0 8 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 9 12 263 0 26 0 8 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 263 173 454 454 168 463 459 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 263 173 454 454 168 463 459 263
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 99 100 100 100
cM capacity (veh/h) 1301 1404 513 498 876 501 495 775
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 173 275 35 0
Volume Left 0 12 26 0
Volume Right 9 0 8 0
cSH 1301 1404 570 1700
Volume to Capacity 0.00 0.01 0.06 0.00
Queue Length 95th (ft) 0 1 5 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 135 22 0 235 37 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 142 23 0 247 39 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 165 401 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 165 401 154
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1413 605 892
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 247 39
Volume Left 0 0 39
Volume Right 23 0 0
cSH 1700 1413 605
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 1308 191 1098 568 215 163 279 475 256
v/c Ratio 2.38 0.34 1.84 0.86 0.97 0.56 0.72 0.77 1.00
Control Delay 650.2 34.5 410.3 37.2 122.0 77.8 18.3 69.2 114.2
Queue Delay 53.1 5.6 108.1 62.7 0.0 0.0 2.5 340.5 0.0
Total Delay 703.3 40.2 518.4 99.9 122.0 77.8 20.8 409.7 114.2
Queue Length 50th (ft) ~2256 136 ~1867 323 228 87 0 247 251
Queue Length 95th (ft) #2526 m178m#1983 m295 #402 127 95 #350 #448
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 550 567 597 662 221 376 418 619 257
Starvation Cap Reductn 0 313 69 160 0 0 0 0 0
Spillback Cap Reductn 75 0 0 0 0 0 60 348 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 2.75 0.75 2.08 1.13 0.97 0.43 0.78 1.75 1.00
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 147 5 200 173 169 5 32 228
v/c Ratio 0.04 0.15 0.48 0.04 0.44 0.60 0.07 0.00 0.20 0.12
Control Delay 34.4 32.8 11.5 28.2 23.3 32.7 4.0 3.4 35.8 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.5 28.2 23.3 32.7 4.0 3.4 35.8 11.3
Queue Length 50th (ft) 2 15 0 2 27 104 3 0 15 24
Queue Length 95th (ft) 13 39 49 m4 m40 m90 m36 m1 40 66
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 488 155 854 400 2462 1102 184 1931
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.07 0.00 0.17 0.12
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 991 785 94 1139 345 1054
v/c Ratio 0.59 0.88 0.37 0.56 0.66 1.32dr
Control Delay 18.2 26.0 45.2 21.8 30.4 57.2
Queue Delay 30.2 128.8 0.0 0.3 0.0 108.6
Total Delay 48.4 154.8 45.2 22.1 30.4 165.8
Queue Length 50th (ft) 194 767 21 267 161 ~275
Queue Length 95th (ft) m133 m151 m21 m171 261 #422
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 892 257 2035 523 1043
Starvation Cap Reductn 736 282 0 0 0 0
Spillback Cap Reductn 0 0 0 339 0 216
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.05 1.29 0.37 0.67 0.66 1.27
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 599 738 435 498 474 499 599 44 52
v/c Ratio 0.52 0.82 0.78 0.33 1.37 1.42 0.57 0.12 0.14
Control Delay 42.0 26.2 48.2 16.4 203.9 227.3 8.1 23.3 19.1
Queue Delay 0.0 6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.0 32.9 48.2 16.4 203.9 227.3 8.1 23.3 19.1
Queue Length 50th (ft) 142 212 120 110 ~317 ~342 37 22 23
Queue Length 95th (ft) 162 312 #180 147 m#330 m#352 m27 43 44
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 899 558 1524 347 351 1050 365 381
Starvation Cap Reductn 0 123 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.95 0.78 0.33 1.37 1.42 0.57 0.12 0.14
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 205 1033 718 97 248
v/c Ratio 0.45 0.46 0.45 0.21 0.41
Control Delay 31.6 16.6 16.2 24.5 5.8
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 31.6 17.2 16.2 24.5 5.8
Queue Length 50th (ft) 62 238 122 38 0
Queue Length 95th (ft) 84 260 178 76 53
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1607 465 598
Starvation Cap Reductn 0 741 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.68 0.45 0.21 0.41
Intersection Summary
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 517 519 42 16 541 517 7 458 743
v/c Ratio 1.17 1.17 0.09 0.11 1.02 0.25 0.05 0.50 0.81
Control Delay 129.2 128.8 8.3 29.3 74.3 10.7 41.7 31.3 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8
Total Delay 129.2 128.8 8.3 29.3 74.3 10.7 41.7 31.3 17.7
Queue Length 50th (ft) ~329 ~330 0 5 ~278 51 4 127 189
Queue Length 95th (ft) #523 #524 23 23 #478 147 m4 m#220 #342
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2044 177 912 915
Starvation Cap Reductn 0 0 0 0 0 0 0 0 70
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.17 1.17 0.09 0.09 1.02 0.25 0.04 0.50 0.88
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 446 698 264 352 553
v/c Ratio 0.69 0.70 0.87 0.32 1.25 0.46
Control Delay 32.6 11.2 32.0 3.1 167.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 11.2 32.0 3.1 167.8 7.4
Queue Length 50th (ft) 96 22 248 0 ~183 99
Queue Length 95th (ft) 168 104 #451 38 #329 160
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 672 800 830 281 1215
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.66 0.87 0.32 1.25 0.46
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 760 38 213 751 162 67 97 85 284 149
v/c Ratio 0.40 1.01 0.10 0.83 0.81 0.30 0.26 0.25 0.22 0.53 0.18
Control Delay 44.6 68.8 9.9 55.1 24.7 2.2 37.7 11.2 8.1 27.8 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 68.8 9.9 55.1 24.7 2.2 37.7 11.2 8.1 27.8 5.7
Queue Length 50th (ft) 26 ~204 0 40 153 0 16 8 0 118 13
Queue Length 95th (ft) 61 #323 23 m#90 #301 m3 36 48 36 193 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 929 535 257 392 387 531 827
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 1.01 0.10 0.83 0.81 0.30 0.26 0.25 0.22 0.53 0.18
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 866 154 391 836 377 144 435 274 383 278 256
v/c Ratio 0.88 0.51 0.25 0.76 0.73 0.49 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 50.8 11.2 1.8 33.4 19.6 3.8 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.8 11.2 1.8 33.4 19.6 3.8 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 78 58 3 107 208 30 71 74 0 95 129 0
Queue Length 95th (ft) m#107 m60 m4 #159 223 28 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1144 767 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.51 0.25 0.76 0.73 0.49 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1692 72 1223 209 25 370 370 369
v/c Ratio 0.73 0.51 0.61 0.13 0.05 0.84 0.88 0.65
Control Delay 8.5 55.2 10.8 0.1 9.8 43.2 48.5 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.5 55.2 10.8 0.1 9.8 43.2 48.5 24.9
Queue Length 50th (ft) 130 29 203 0 2 169 172 127
Queue Length 95th (ft) 166 m70 m121 m0 18 #318 #329 217
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2323 142 2000 1583 568 475 455 607
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.51 0.61 0.13 0.04 0.78 0.81 0.61
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1728 287 1049 368 451 161 161 18
v/c Ratio 0.14 0.52 0.18 0.44 0.23 0.85 0.28 0.28 0.03
Control Delay 38.2 15.7 0.2 11.9 0.3 37.1 16.2 16.2 10.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.2 15.7 0.2 11.9 0.3 37.1 16.2 16.2 10.1
Queue Length 50th (ft) 10 170 0 77 0 203 56 56 5
Queue Length 95th (ft) m13 m275 m0 131 m0 247 76 76 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3321 1583 2381 1583 730 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.52 0.18 0.44 0.23 0.62 0.20 0.20 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1209 574 148 1003 226 475 236 107 242 193
v/c Ratio 0.51 1.09 0.64 0.60 0.68 0.71 0.72 0.47 0.44 0.48 0.48
Control Delay 22.5 76.4 8.7 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Delay 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.5 76.4 9.6 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Length 50th (ft) 70 ~403 179 69 154 114 120 0 54 62 0
Queue Length 95th (ft) 69 #487 90 #187 #252 #210 173 56 98 91 51
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1107 890 246 1470 342 707 522 342 720 488
Starvation Cap Reductn 0 0 118 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 1.09 0.74 0.60 0.68 0.66 0.67 0.45 0.31 0.34 0.40
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 232 338 520 114 211 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.42 0.95 0.81 0.18 1.18 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 157.7 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 157.7 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 ~112 146 0
Queue Length 95th (ft) #162 #221 #155 184 50 #296 #358 30 #234 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 560 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.41 0.95 0.81 0.18 1.18 0.79 0.41
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 801 56 900 351 51 91 511 132
v/c Ratio 0.67 0.65 0.47 0.84 0.59 0.43 0.44 0.80 0.18
Control Delay 64.2 31.0 37.8 26.5 6.7 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 31.0 37.8 26.5 6.7 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 224 31 274 4 28 14 237 10
Queue Length 95th (ft) #161 #336 m56 #384 21 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1234 118 1077 598 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 6 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.65 0.47 0.84 0.59 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 489 104 1071 673 223
v/c Ratio 0.58 0.62 0.39 0.51 0.61 0.39
Control Delay 12.2 8.6 48.3 20.5 28.6 15.2
Queue Delay 0.2 0.5 0.0 0.4 0.0 0.0
Total Delay 12.4 9.1 48.3 20.9 28.6 15.2
Queue Length 50th (ft) 118 69 58 264 164 52
Queue Length 95th (ft) 146 m110 m101 327 222 113
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 785 295 2084 1106 577
Starvation Cap Reductn 142 70 0 487 0 0
Spillback Cap Reductn 11 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.68 0.35 0.67 0.61 0.39
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 493 248
v/c Ratio 0.63 0.26 0.66 0.68
Control Delay 4.1 6.2 36.0 37.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.1 6.2 36.0 37.9
Queue Length 50th (ft) 0 59 135 119
Queue Length 95th (ft) 246 115 162 176
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2456 2456 1221 580
Starvation Cap Reductn 64 0 0 0
Spillback Cap Reductn 0 8 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.64 0.27 0.40 0.43
Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 13 16 369 22 209 14 677 329 223 508 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 14 17 388 23 220 15 713 346 235 535 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1869 2094 536 1943 1923 886 538 1059
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1869 2094 536 1943 1923 886 538 1059
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 59 97 0 45 36 99 64
cM capacity (veh/h) 8 33 544 24 42 344 1030 658
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 31 632 15 1059 235 538
Volume Left 0 388 15 0 235 0
Volume Right 17 220 0 346 0 3
cSH 69 36 1030 1700 658 1700
Volume to Capacity 0.44 17.64 0.01 0.62 0.36 0.32
Queue Length 95th (ft) 44 Err 1 0 40 0
Control Delay (s) 93.9 Err 8.5 0.0 13.5 0.0
Lane LOS F F A B
Approach Delay (s) 93.9 Err 0.1 4.1
Approach LOS F F
Intersection Summary
Average Delay 2520.0
Intersection Capacity Utilization 106.3% ICU Level of Service G
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2020 + Alternative C
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 546 10 9 581 9 10 21 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 575 11 9 612 9 11 22 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 621 585 1252 1241 580 1258 1242 616
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 621 585 1252 1241 580 1258 1242 616
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 92 87 98 92 94 98
cM capacity (veh/h) 960 989 137 171 514 128 171 490
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 596 631 43 32
Volume Left 11 9 11 11
Volume Right 11 9 11 11
cSH 960 989 191 191
Volume to Capacity 0.01 0.01 0.23 0.16
Queue Length 95th (ft) 1 1 21 14
Control Delay (s) 0.3 0.3 29.3 27.5
Lane LOS A A D D
Approach Delay (s) 0.3 0.3 29.3 27.5
Approach LOS D D
Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15



3: Wilfred Ave & Whistler Ave 2020 + Alternative C
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 170 386 845 280 9 311 32 752 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 179 406 889 295 9 327 34 792 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 585 2497 2486 382 3290 2685 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 585 2497 2486 382 3290 2685 299
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 10 0 0 0 0 0 99
cM capacity (veh/h) 1257 989 0 3 665 0 2 740
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 596 1194 1153 32
Volume Left 11 889 327 11
Volume Right 406 9 792 11
cSH 1257 989 0 0
Volume to Capacity 0.01 0.90 Err Err
Queue Length 95th (ft) 1 326 Err Err
Control Delay (s) 0.2 31.2 Err Err
Lane LOS A D F F
Approach Delay (s) 0.2 31.2 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 177.1% ICU Level of Service H
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2020 + Alternative C
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 912 10 9 1116 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 960 11 9 1175 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1184 971 2196 2189 965 2196 2185 1175
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1184 971 2196 2189 965 2196 2185 1175
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 99 57 76 97 58 76 95
cM capacity (veh/h) 590 710 25 44 309 25 44 233
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 981 9 1175 9 32 32
Volume Left 11 9 0 0 11 11
Volume Right 11 0 0 9 11 11
cSH 590 710 1700 1700 45 45
Volume to Capacity 0.02 0.01 0.69 0.01 0.70 0.71
Queue Length 95th (ft) 1 1 0 0 67 68
Control Delay (s) 0.6 10.1 0.0 0.0 189.7 192.1
Lane LOS A B F F
Approach Delay (s) 0.6 0.1 189.7 192.1
Approach LOS F F
Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15



5: Wilfred Ave & Labath Ave 2020 + Alternative C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 40 851 41 188 1081 189 44 14 396 180 31 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 42 896 43 198 1138 199 46 15 417 189 33 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1337 939 1994 2734 469 2589 2656 668
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1337 939 1994 2734 469 2589 2656 668
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 92 73 0 0 23 0 0 97
cM capacity (veh/h) 512 726 0 13 540 0 15 400
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 42 597 342 198 759 578 478 234
Volume Left 42 0 0 198 0 0 46 189
Volume Right 0 0 43 0 0 199 417 12
cSH 512 1700 1700 726 1700 1700 0 0
Volume to Capacity 0.08 0.35 0.20 0.27 0.45 0.34 Err Err
Queue Length 95th (ft) 7 0 0 28 0 0 Err Err
Control Delay (s) 12.7 0.0 0.0 11.8 0.0 0.0 Err Err
Lane LOS B B F F
Approach Delay (s) 0.5 1.5 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative C
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 53 1101 273 509 1196 273 143 105 559 217 41 119
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 56 1159 287 536 1259 287 151 111 588 228 43 125
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked
vC, conflicting volume 1546 1446 3262 4032 723 3809 4032 773
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1546 1446 3262 4032 723 3809 4032 773
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 87 0 0 0 0 0 0 63
cM capacity (veh/h) 425 464 0 0 369 0 0 342
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 56 773 674 536 839 707 849 397
Volume Left 56 0 0 536 0 0 151 228
Volume Right 0 0 287 0 0 287 588 125
cSH 425 1700 1700 464 1700 1700 0 0
Volume to Capacity 0.13 0.45 0.40 1.15 0.49 0.42 Err Err
Queue Length 95th (ft) 11 0 0 483 0 0 Err Err
Control Delay (s) 14.7 0.0 0.0 119.5 0.0 0.0 Err Err
Lane LOS B F F F
Approach Delay (s) 0.5 30.8 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 132.7% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1648
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1648
Volume (vph) 157 1465 255 73 1188 730 556 103 350 453 70 234
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 165 1542 268 77 1251 768 585 108 368 477 74 246
RTOR Reduction (vph) 0 0 50 0 0 152 0 0 342 0 75 0
Lane Group Flow (vph) 165 1542 218 77 1251 616 585 108 26 477 245 0
Turn Type Split Perm Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 47.5 47.5 47.5 53.5 53.5 53.5 19.5 10.9 10.9 30.1 21.5
Effective Green, g (s) 48.0 48.0 48.0 54.0 54.0 54.0 20.0 11.4 11.4 30.6 22.0
Actuated g/C Ratio 0.30 0.30 0.30 0.34 0.34 0.34 0.12 0.07 0.07 0.19 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 531 1017 432 567 597 534 221 252 113 657 227
v/s Ratio Prot 0.09 c0.45 0.05 c0.71 c0.33 0.03 0.14 c0.15
v/s Ratio Perm 0.15 0.39 0.02
v/c Ratio 0.31 1.52 0.51 0.14 2.10 1.15 2.65 0.43 0.23 0.73 1.08
Uniform Delay, d1 43.2 56.0 46.2 36.8 53.0 53.0 70.0 71.2 70.2 60.8 69.0
Progression Factor 1.00 1.00 1.00 0.86 0.84 0.84 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 237.4 0.9 0.3 496.3 81.9 754.0 1.2 1.1 4.0 82.4
Delay (s) 43.6 293.4 47.1 31.8 541.0 126.1 824.0 72.4 71.2 64.8 151.4
Level of Service D F D C F F F E E E F
Approach Delay (s) 239.1 370.3 486.4 99.5
Approach LOS F F F F
Intersection Summary
HCM Average Control Delay 311.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.82
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 168.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative C
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.89
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3030
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3030
Volume (vph) 0 1461 810 77 1288 0 0 0 0 355 288 700
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1538 853 81 1356 0 0 0 0 374 303 737
RTOR Reduction (vph) 0 0 169 0 0 0 0 0 0 0 31 0
Lane Group Flow (vph) 0 1538 684 81 1356 0 0 0 0 374 1009 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 985
v/s Ratio Prot c0.43 0.02 c0.38
v/s Ratio Perm 0.43 0.23 0.33
v/c Ratio 0.94 0.93 0.39 0.67 0.72 1.42dr
Uniform Delay, d1 20.3 20.3 36.1 11.7 23.7 27.0
Progression Factor 1.39 1.83 1.25 1.97 1.00 1.00
Incremental Delay, d2 1.4 2.8 0.1 0.2 8.1 35.0
Delay (s) 29.7 39.9 45.2 23.3 31.9 62.0
Level of Service C D D C C E
Approach Delay (s) 33.3 24.5 0.0 54.0
Approach LOS C C A D
Intersection Summary
HCM Average Control Delay 36.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3520 1681 1688 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3520 1681 1688 2787 1770 1723
Volume (vph) 0 770 1048 499 455 17 913 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 811 1103 525 479 18 961 19 601 9 9 9
RTOR Reduction (vph) 0 0 594 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 811 509 525 494 0 481 499 124 9 11 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1540 347 348 575 365 355
v/s Ratio Prot 0.16 c0.15 0.14 0.29 c0.30 0.01 c0.01
v/s Ratio Perm c0.32 0.04
v/c Ratio 0.71 1.43 0.94 0.32 1.39 1.43 0.22 0.02 0.03
Uniform Delay, d1 28.6 31.0 33.1 14.7 31.8 31.8 26.4 25.3 25.4
Progression Factor 1.47 4.11 1.22 1.25 1.07 1.07 2.69 1.00 1.00
Incremental Delay, d2 1.7 200.3 21.6 0.5 179.1 200.2 0.3 0.1 0.2
Delay (s) 43.7 327.8 62.1 18.8 213.1 234.1 71.2 25.5 25.5
Level of Service D F E B F F E C C
Approach Delay (s) 207.4 41.1 165.8 25.5
Approach LOS F D F C
Intersection Summary
HCM Average Control Delay 154.4 HCM Level of Service F
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative C
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Page 10
Kimley Horn and Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 137 1216 867 64 102 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 144 1280 913 67 107 108
RTOR Reduction (vph) 0 0 5 0 0 80
Lane Group Flow (vph) 144 1280 975 0 107 28
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 8.7 50.5 37.3 20.5 20.5
Effective Green, g (s) 9.2 51.0 37.8 21.0 21.0
Actuated g/C Ratio 0.11 0.64 0.47 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 395 2256 1655 465 416
v/s Ratio Prot 0.04 c0.36 0.28 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.36 0.57 0.59 0.23 0.07
Uniform Delay, d1 32.7 8.2 15.4 23.2 22.2
Progression Factor 0.80 2.28 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.8 1.5 1.2 0.3
Delay (s) 26.5 19.6 17.0 24.3 22.5
Level of Service C B B C C
Approach Delay (s) 20.3 17.0 23.4
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 1067 3 47 8 3 5 552 413 2 7 616 926
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1123 3 49 8 3 5 581 435 2 7 648 975
RTOR Reduction (vph) 0 0 36 0 5 0 0 1 0 0 0 564
Lane Group Flow (vph) 562 564 13 0 11 0 581 436 0 7 648 411
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 20.5 20.5 20.5 1.5 27.1 38.5 1.5 12.9 12.9
Effective Green, g (s) 21.0 21.0 21.0 2.0 27.6 39.0 2.0 13.4 13.4
Actuated g/C Ratio 0.26 0.26 0.26 0.02 0.35 0.49 0.02 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 443 416 44 611 1724 44 593 265
v/s Ratio Prot 0.33 c0.33 c0.01 c0.33 0.12 0.00 0.18
v/s Ratio Perm 0.01 c0.26
v/c Ratio 1.27 1.27 0.03 0.25 0.95 0.25 0.16 1.09 1.55
Uniform Delay, d1 29.5 29.5 21.9 38.3 25.5 12.0 38.2 33.3 33.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.19 1.15 1.99
Incremental Delay, d2 140.2 139.6 0.0 3.0 24.8 0.4 0.2 44.7 250.3
Delay (s) 169.7 169.1 22.0 41.3 50.3 12.3 45.7 83.1 316.7
Level of Service F F C D D B D F F
Approach Delay (s) 163.2 41.3 34.0 222.7
Approach LOS F D C F
Intersection Summary
HCM Average Control Delay 153.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 1020 0 0 890
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 1074 0 0 937
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2011 1074 1074
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2011 1074 1074
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 65 267 649
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 1074 937
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.63 0.55
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 144 31 12 359 363 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 152 33 13 378 382 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 204 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 204 408
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 96 99
cM capacity (veh/h) 422 803 1147
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 152 33 13 189 189 255 154
Volume Left 152 0 13 0 0 0 0
Volume Right 0 33 0 0 0 0 26
cSH 422 803 1147 1700 1700 1700 1700
Volume to Capacity 0.36 0.04 0.01 0.11 0.11 0.15 0.09
Queue Length 95th (ft) 40 3 1 0 0 0 0
Control Delay (s) 18.2 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 16.7 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15

16: Rohnert Park Expy & Stony Point Road 2020 + Alternative C
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 253 355 664 253 327 564
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 374 699 266 344 594
RTOR Reduction (vph) 0 292 0 151 0 0
Lane Group Flow (vph) 266 82 699 115 344 594
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.3 13.3 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.8 13.8 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 803 682 281 1217
v/s Ratio Prot c0.15 c0.38 c0.19 0.32
v/s Ratio Perm 0.05 0.07
v/c Ratio 0.69 0.24 0.87 0.17 1.22 0.49
Uniform Delay, d1 22.6 20.2 16.3 11.0 26.4 5.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.4 12.4 0.5 128.4 1.4
Delay (s) 27.5 20.6 28.7 11.5 154.8 6.9
Level of Service C C C B F A
Approach Delay (s) 23.5 24.0 61.2
Approach LOS C C E
Intersection Summary
HCM Average Control Delay 37.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Volume (vph) 83 707 53 116 630 92 69 26 153 281 40 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 744 56 122 663 97 73 27 161 296 42 102
RTOR Reduction (vph) 0 0 43 0 0 75 0 58 71 0 56 0
Lane Group Flow (vph) 87 744 13 122 663 22 73 41 18 296 88 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 17.6 17.6 4.4 17.6 17.6 4.4 15.6 15.6 24.4 35.6
Effective Green, g (s) 4.9 18.1 18.1 4.9 18.1 18.1 4.9 16.1 16.1 24.9 36.1
Actuated g/C Ratio 0.06 0.23 0.23 0.06 0.23 0.23 0.06 0.20 0.20 0.31 0.45
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 801 358 210 801 358 210 317 303 551 751
v/s Ratio Prot 0.05 c0.21 0.04 c0.19 c0.02 c0.03 c0.17 0.05
v/s Ratio Perm 0.01 0.01 0.01
v/c Ratio 0.81 0.93 0.04 0.58 0.83 0.06 0.35 0.13 0.06 0.54 0.12
Uniform Delay, d1 37.1 30.3 24.1 36.6 29.5 24.3 36.0 26.2 25.8 22.8 12.7
Progression Factor 1.00 1.00 1.00 0.90 0.53 0.23 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.9 16.8 0.0 3.0 5.3 0.1 1.0 0.9 0.4 1.0 0.3
Delay (s) 70.9 47.1 24.2 35.9 20.9 5.6 37.0 27.1 26.2 23.8 13.0
Level of Service E D C D C A D C C C B
Approach Delay (s) 48.0 21.3 29.6 20.3
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3220 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3220 1441 3433 1863 1583
Volume (vph) 216 822 163 377 741 318 173 326 510 339 301 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 227 865 172 397 780 335 182 343 537 357 317 248
RTOR Reduction (vph) 0 0 115 0 0 227 0 72 261 0 0 198
Lane Group Flow (vph) 227 865 57 397 780 108 182 443 104 357 317 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 25.8 25.8 11.5 25.2 25.2 9.0 15.0 15.0 9.7 15.7 15.7
Effective Green, g (s) 12.6 26.3 26.3 12.0 25.7 25.7 9.5 15.5 15.5 10.2 16.2 16.2
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.19 0.19 0.13 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1672 520 515 1137 509 210 624 279 438 377 321
v/s Ratio Prot c0.13 0.17 0.12 c0.22 0.10 0.14 c0.10 c0.17
v/s Ratio Perm 0.04 0.07 0.07 0.03
v/c Ratio 0.81 0.52 0.11 0.77 0.69 0.21 0.87 0.71 0.37 0.82 0.84 0.16
Uniform Delay, d1 32.6 21.7 18.7 32.7 23.6 19.8 34.6 30.2 28.0 34.0 30.7 26.3
Progression Factor 0.80 0.52 0.36 0.85 0.79 0.88 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 0.8 0.3 5.7 2.7 0.8 29.1 3.8 0.8 11.1 15.4 0.2
Delay (s) 38.0 12.2 7.0 33.4 21.4 18.2 63.7 34.0 28.9 45.1 46.1 26.5
Level of Service D B A C C B E C C D D C
Approach Delay (s) 16.1 23.8 37.3 40.4
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 28.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.96 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4899 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.71 1.00
Satd. Flow (perm) 4899 1770 3539 1583 1548 1312 1255 1583
Volume (vph) 0 1263 408 68 1000 255 6 0 17 611 1 427
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1329 429 72 1053 268 6 0 18 643 1 449
RTOR Reduction (vph) 0 66 0 0 0 0 0 12 0 0 0 55
Lane Group Flow (vph) 0 1692 0 72 1053 268 0 12 0 322 322 394
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 37.0 5.0 46.5 80.0 24.5 24.5 24.5 24.5
Effective Green, g (s) 37.5 5.5 47.0 80.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.47 0.07 0.59 1.00 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2296 122 2079 1583 484 410 392 495
v/s Ratio Prot c0.35 0.04 c0.30
v/s Ratio Perm 0.17 0.01 0.25 c0.26 0.25
v/c Ratio 0.74 0.59 0.51 0.17 0.02 0.79 0.82 0.80
Uniform Delay, d1 17.2 36.2 9.7 0.0 19.0 25.1 25.4 25.2
Progression Factor 0.43 1.21 0.77 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 6.3 0.7 0.2 0.0 9.5 13.0 8.6
Delay (s) 9.0 50.0 8.2 0.2 19.1 34.6 38.4 33.8
Level of Service A D A A B C D C
Approach Delay (s) 9.0 8.8 19.1 35.4
Approach LOS A A B D
Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.82
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1502
Volume (vph) 21 1567 298 0 853 383 464 0 345 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 1649 314 0 898 403 488 0 363 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 22 1649 314 0 898 403 488 180 181 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 39.0 80.0 32.3 80.0 32.0 32.0 32.0 32.0
Effective Green, g (s) 2.7 39.5 80.0 32.8 80.0 32.5 32.5 32.5 32.5
Actuated g/C Ratio 0.03 0.49 1.00 0.41 1.00 0.41 0.41 0.41 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3164 1583 2085 1583 564 611 611 610
v/s Ratio Prot 0.01 c0.26 0.18 0.12
v/s Ratio Perm 0.20 0.25 c0.35 0.12 0.01
v/c Ratio 0.37 0.52 0.20 0.43 0.25 0.87 0.29 0.30 0.03
Uniform Delay, d1 37.8 13.8 0.0 16.9 0.0 21.7 16.0 16.0 14.3
Progression Factor 1.09 1.17 1.00 0.71 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.4 0.2 0.5 0.3 13.1 0.3 0.3 0.0
Delay (s) 43.6 16.6 0.2 12.4 0.3 34.8 16.3 16.3 14.3
Level of Service D B A B A C B B B
Approach Delay (s) 14.3 8.7 26.9 14.3
Approach LOS B A C B
Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4913 1610 3330 1583 1610 3387 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4913 1610 3330 1583 1610 3387 1583
Volume (vph) 235 1232 462 165 694 202 384 293 241 179 354 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 247 1297 486 174 731 213 404 308 254 188 373 160
RTOR Reduction (vph) 0 0 346 0 62 0 0 0 204 0 0 131
Lane Group Flow (vph) 247 1297 140 174 882 0 229 483 50 181 380 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.6 22.6 22.6 10.0 20.0 15.4 15.4 15.4 14.0 14.0 14.0
Effective Green, g (s) 13.1 23.1 23.1 10.5 20.5 15.9 15.9 15.9 14.5 14.5 14.5
Actuated g/C Ratio 0.16 0.29 0.29 0.13 0.26 0.20 0.20 0.20 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 562 1022 457 232 1259 320 662 315 292 614 287
v/s Ratio Prot 0.07 c0.37 0.10 c0.18 0.14 c0.15 c0.11 0.11
v/s Ratio Perm 0.09 0.03 0.02
v/c Ratio 0.44 1.27 0.31 0.75 0.70 0.72 0.73 0.16 0.62 0.62 0.10
Uniform Delay, d1 30.1 28.4 22.2 33.5 27.0 29.9 30.0 26.5 30.2 30.2 27.3
Progression Factor 0.59 0.62 1.27 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 128.1 1.6 12.8 3.3 7.4 4.0 0.2 3.9 1.9 0.2
Delay (s) 18.3 145.8 29.8 46.2 30.2 37.4 34.1 26.8 34.1 32.1 27.5
Level of Service B F C D C D C C C C C
Approach Delay (s) 102.5 32.7 32.9 31.6
Approach LOS F C C C
Intersection Summary
HCM Average Control Delay 61.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 149 583 228 140 661 230 323 483 113 211 358 235
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 614 240 147 696 242 340 508 119 222 377 247
RTOR Reduction (vph) 0 59 0 0 0 183 0 0 78 0 0 181
Lane Group Flow (vph) 157 795 0 147 696 59 340 508 41 222 377 66
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 16.5 5.5 16.5 16.5 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 17.0 6.0 17.0 17.0 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.34 0.34 0.10 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 823 152 859 384 354 639 543 177 452 384
v/s Ratio Prot c0.09 c0.23 0.08 0.20 c0.19 c0.27 c0.13 0.20
v/s Ratio Perm 0.04 0.03 0.04
v/c Ratio 1.03 0.97 0.97 0.81 0.15 0.96 0.79 0.08 1.25 0.83 0.17
Uniform Delay, d1 32.0 26.2 31.9 25.0 20.8 27.7 20.8 15.5 31.5 25.2 20.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 82.0 23.1 62.4 5.8 0.2 37.3 9.9 0.3 152.1 16.4 1.0
Delay (s) 114.0 49.3 94.3 30.8 21.0 65.0 30.6 15.8 183.6 41.6 21.9
Level of Service F D F C C E C B F D C
Approach Delay (s) 59.4 37.2 40.9 73.1
Approach LOS E D D E
Intersection Summary
HCM Average Control Delay 51.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3519 1770 3539 1583 1770 1672 1770 1639
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3519 1770 3539 1583 1770 1672 1770 1639
Volume (vph) 122 812 32 53 914 406 48 28 59 592 28 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 128 855 34 56 962 427 51 29 62 623 29 116
RTOR Reduction (vph) 0 3 0 0 0 145 0 57 0 0 61 0
Lane Group Flow (vph) 128 886 0 56 962 282 51 34 0 623 84 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.5 21.8 4.4 20.7 20.7 3.3 6.4 39.4 42.5
Effective Green, g (s) 6.0 22.3 4.9 21.2 21.2 3.8 6.9 39.9 43.0
Actuated g/C Ratio 0.07 0.25 0.05 0.24 0.24 0.04 0.08 0.44 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 872 96 834 373 75 128 785 783
v/s Ratio Prot 0.07 c0.25 0.03 c0.27 c0.03 0.02 c0.35 c0.05
v/s Ratio Perm 0.18
v/c Ratio 1.08 1.02 0.58 1.15 0.76 0.68 0.26 0.79 0.11
Uniform Delay, d1 42.0 33.9 41.6 34.4 32.0 42.5 39.2 21.5 12.9
Progression Factor 1.00 1.00 0.67 0.59 0.27 1.00 1.00 1.00 1.00
Incremental Delay, d2 107.4 34.5 7.4 80.8 11.4 22.4 1.1 5.5 0.1
Delay (s) 149.4 68.4 35.4 100.9 20.1 64.9 40.3 27.1 13.0
Level of Service F E D F C E D C B
Approach Delay (s) 78.6 74.5 49.1 24.4
Approach LOS E E D C
Intersection Summary
HCM Average Control Delay 63.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 953 516 66 1115 0 0 0 0 640 0 258
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1003 543 69 1174 0 0 0 0 674 0 272
RTOR Reduction (vph) 0 0 117 0 0 0 0 0 0 0 52 0
Lane Group Flow (vph) 0 1003 426 69 1174 0 0 0 0 674 220 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.28 0.04 c0.33 c0.20 0.14
v/s Ratio Perm 0.27
v/c Ratio 0.69 0.66 0.29 0.56 0.61 0.43
Uniform Delay, d1 21.9 21.4 35.1 11.4 25.7 24.0
Progression Factor 0.44 0.42 1.26 1.68 1.00 1.00
Incremental Delay, d2 1.4 2.6 0.6 1.0 1.0 2.6
Delay (s) 11.1 11.7 44.9 20.1 26.7 26.7
Level of Service B B D C C C
Approach Delay (s) 11.3 21.5 0.0 26.7
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1596 0 0 683 492 273
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1680 0 0 719 518 287
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1680 0 0 719 518 273
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 60.0 60.0 21.0 21.0
Effective Green, g (s) 60.5 60.5 21.5 21.5
Actuated g/C Ratio 0.67 0.67 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2379 2379 820 378
v/s Ratio Prot c0.47 0.20 0.15
v/s Ratio Perm c0.17
v/c Ratio 0.71 0.30 0.63 0.72
Uniform Delay, d1 9.2 6.1 30.7 31.5
Progression Factor 0.37 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.3 1.6 6.7
Delay (s) 4.8 6.4 32.3 38.2
Level of Service A A C D
Approach Delay (s) 4.8 6.4 34.4
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 5 8 23 25 251 7 803 26 132 706 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 5 8 24 26 264 7 845 27 139 743 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1607 1912 375 1521 1888 423 751 873
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1607 1912 375 1521 1888 423 751 873
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 45 90 99 62 53 54 99 82
cM capacity (veh/h) 21 55 622 64 57 580 855 769
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 315 7 423 423 27 139 495 255
Volume Left 12 24 7 0 0 0 139 0 0
Volume Right 8 264 0 0 0 27 0 0 7
cSH 38 374 855 1700 1700 1700 769 1700 1700
Volume to Capacity 0.66 0.84 0.01 0.25 0.25 0.02 0.18 0.29 0.15
Queue Length 95th (ft) 59 195 1 0 0 0 16 0 0
Control Delay (s) 207.1 43.3 9.2 0.0 0.0 0.0 10.7 0.0 0.0
Lane LOS F E A B
Approach Delay (s) 207.1 43.3 0.1 1.7
Approach LOS F E
Intersection Summary
Average Delay 9.7
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 161 5 7 287 2 12 0 2 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 169 5 7 302 2 13 0 2 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 175 493 493 172 494 495 303
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 175 493 493 172 494 495 303
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 97 100 100 100 100 100
cM capacity (veh/h) 1257 1402 484 474 872 482 473 737
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 312 15 1
Volume Left 1 7 13 0
Volume Right 5 2 2 0
cSH 1257 1402 516 473
Volume to Capacity 0.00 0.01 0.03 0.00
Queue Length 95th (ft) 0 0 2 0
Control Delay (s) 0.1 0.2 12.2 12.6
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 12.2 12.6
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 34.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 146 2 4 279 8 23 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 154 2 4 294 8 24 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 156 464 467 155 468 464 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 156 464 467 155 468 464 298
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 95 98 100 99 100 100
cM capacity (veh/h) 1259 1424 506 491 891 497 493 742
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 157 306 34 5
Volume Left 1 4 24 4
Volume Right 2 8 0 1
cSH 1259 1424 502 532
Volume to Capacity 0.00 0.00 0.07 0.01
Queue Length 95th (ft) 0 0 5 1
Control Delay (s) 0.1 0.1 12.7 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.7 11.8
Approach LOS B B
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 154 27 7 331 27 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 162 28 7 348 28 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 191 539 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 539 176
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 1383 500 867
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 191 356 55
Volume Left 0 7 28
Volume Right 28 0 26
cSH 1700 1383 628
Volume to Capacity 0.11 0.01 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.2 11.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.3
Approach LOS B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 160 23 36 225 0 114 0 26 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 168 24 38 237 0 120 0 27 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 237 193 493 493 181 521 505 237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 237 193 493 493 181 521 505 237
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 75 100 97 100 100 100
cM capacity (veh/h) 1330 1381 476 464 862 442 457 802
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 193 275 147 0
Volume Left 0 38 120 0
Volume Right 24 0 27 0
cSH 1330 1381 519 1700
Volume to Capacity 0.00 0.03 0.28 0.00
Queue Length 95th (ft) 0 2 29 0
Control Delay (s) 0.0 1.3 14.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 1.3 14.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 131 51 0 235 55 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 54 0 247 58 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 412 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 412 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 90 100
cM capacity (veh/h) 1382 596 880
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 192 247 58
Volume Left 0 0 58
Volume Right 54 0 0
cSH 1700 1382 596
Volume to Capacity 0.11 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 165 1542 268 77 1251 768 585 108 368 477 320
v/c Ratio 0.31 1.52 0.56 0.14 2.10 1.12 2.65 0.43 0.81 0.73 1.06
Control Delay 45.2 275.2 39.0 32.1 521.5 94.8 778.1 75.6 20.8 68.1 114.2
Queue Delay 0.0 333.5 0.0 0.0 117.2 108.1 0.0 0.0 26.3 421.4 0.0
Total Delay 45.2 608.7 39.0 32.1 638.7 202.9 778.1 75.6 47.1 489.4 114.2
Queue Length 50th (ft) 134 ~1230 192 49 ~2169 ~751 ~1028 58 0 243 ~284
Queue Length 95th (ft) 203 #1374 302 m72m#2337 m#649 #1271 89 110 #350 #490
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 531 1017 482 567 597 686 221 376 497 656 302
Starvation Cap Reductn 0 0 0 0 66 124 0 0 0 0 0
Spillback Cap Reductn 0 334 0 0 0 0 0 0 134 409 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 2.26 0.56 0.14 2.36 1.37 2.65 0.29 1.01 1.93 1.06
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1538 853 81 1356 374 1040
v/c Ratio 0.91 0.93 0.32 0.67 0.72 1.42dr
Control Delay 29.4 25.9 44.5 23.9 32.9 61.8
Queue Delay 158.4 98.4 0.0 0.7 0.0 146.5
Total Delay 187.8 124.2 44.5 24.6 32.9 208.4
Queue Length 50th (ft) 426 839 19 335 179 ~286
Queue Length 95th (ft) m263 m107 m21 m250 #292 #428
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 918 257 2035 523 1016
Starvation Cap Reductn 546 221 0 227 0 0
Spillback Cap Reductn 0 0 0 341 0 256
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.36 1.22 0.32 0.80 0.72 1.37
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 811 1103 525 497 481 499 601 9 18
v/c Ratio 0.71 1.16 0.94 0.32 1.39 1.43 0.57 0.02 0.05
Control Delay 43.9 102.5 64.9 18.9 209.2 229.6 8.0 25.7 18.8
Queue Delay 0.0 84.2 0.0 0.0 0.0 0.0 0.4 0.0 0.0
Total Delay 43.9 186.7 64.9 18.9 209.2 229.6 8.3 25.7 18.8
Queue Length 50th (ft) 0 ~1080 148 127 ~321 ~341 40 4 4
Queue Length 95th (ft) m0m#1434 #240 175 m#293 m#311 m27 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 951 558 1544 347 348 1052 365 363
Starvation Cap Reductn 0 134 0 0 0 0 0 0 0
Spillback Cap Reductn 0 21 0 0 0 0 124 0 7
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 1.35 0.94 0.32 1.39 1.43 0.65 0.02 0.05
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative C
Graton Rancheria Casino & Hotel PM Peak

Page 4
Kimley Horn and Associates

Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 144 1280 980 107 108
v/c Ratio 0.37 0.57 0.59 0.23 0.22
Control Delay 27.8 19.8 17.4 24.8 6.3
Queue Delay 0.0 1.8 0.0 0.0 0.0
Total Delay 27.8 21.5 17.4 24.8 6.3
Queue Length 50th (ft) 40 286 177 42 0
Queue Length 95th (ft) m56 318 251 83 36
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1663 465 495
Starvation Cap Reductn 0 762 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.16 0.86 0.59 0.23 0.22
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 562 564 49 16 581 437 7 648 975
v/c Ratio 1.27 1.27 0.11 0.11 1.09 0.21 0.05 0.71 1.07
Control Delay 169.0 168.4 7.9 29.3 96.8 10.5 39.9 33.6 51.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31.4
Total Delay 169.0 168.4 7.9 29.3 96.8 10.5 39.9 33.6 82.4
Queue Length 50th (ft) ~380 ~381 0 5 ~333 42 3 168 ~392
Queue Length 95th (ft) #580 #580 25 23 #524 124 m3 m#267 m#496
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 452 179 531 2044 177 912 910
Starvation Cap Reductn 0 0 0 0 0 0 0 0 60
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.27 1.27 0.11 0.09 1.09 0.21 0.04 0.71 1.15
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 266 374 699 266 344 594
v/c Ratio 0.68 0.58 0.87 0.32 1.22 0.49
Control Delay 32.2 6.8 32.0 3.1 156.4 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.2 6.8 32.0 3.1 156.4 7.7
Queue Length 50th (ft) 94 0 249 0 ~176 109
Queue Length 95th (ft) 164 59 #453 38 #320 176
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 672 801 832 282 1216
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.56 0.87 0.32 1.22 0.49
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



17: Rohnert Park Expy & Labath Ave 2020 + Alternative C
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 87 744 56 122 663 97 73 99 89 296 144
v/c Ratio 0.65 0.93 0.14 0.47 0.83 0.22 0.28 0.24 0.22 0.56 0.17
Control Delay 60.0 51.5 8.8 36.9 25.0 2.3 38.1 12.1 7.9 28.4 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.0 51.5 8.8 36.9 25.0 2.3 38.1 12.1 7.9 28.4 5.6
Queue Length 50th (ft) 43 196 0 21 129 1 18 11 0 123 12
Queue Length 95th (ft) #111 #314 29 m38 m#242 m3 38 52 37 202 43
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 134 800 401 257 800 433 257 409 406 531 843
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.93 0.14 0.47 0.83 0.22 0.28 0.24 0.22 0.56 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2020 + Alternative C
Graton Rancheria Casino & Hotel PM Peak

Page 8
Kimley Horn and Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 865 172 397 780 335 182 515 365 357 317 248
v/c Ratio 0.81 0.52 0.27 0.77 0.69 0.46 0.87 0.74 0.68 0.81 0.84 0.48
Control Delay 44.4 12.3 2.0 37.4 21.9 4.1 73.5 31.8 12.3 51.7 51.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.4 12.3 2.0 37.4 21.9 4.1 73.5 31.8 12.3 51.7 51.3 7.3
Queue Length 50th (ft) 73 60 4 109 190 34 92 108 18 92 151 0
Queue Length 95th (ft) m#98 m66 m6 m#157 m248 m27 #210 163 108 #172 #279 57
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1669 636 515 1134 735 210 755 561 439 396 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.52 0.27 0.77 0.69 0.46 0.87 0.68 0.65 0.81 0.80 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1758 72 1053 268 24 322 322 449
v/c Ratio 0.73 0.49 0.51 0.17 0.05 0.78 0.82 0.82
Control Delay 9.0 53.4 9.0 0.2 9.5 38.5 42.5 32.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.0 53.4 9.0 0.2 9.5 38.5 42.5 32.9
Queue Length 50th (ft) 143 33 108 0 2 143 146 160
Queue Length 95th (ft) 179 m67 m123 m0 17 238 #267 268
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2414 147 2078 1583 576 476 455 625
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.49 0.51 0.17 0.04 0.68 0.71 0.72
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2020 + Alternative C
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 22 1649 314 898 403 488 181 182 18
v/c Ratio 0.17 0.52 0.20 0.40 0.25 0.86 0.30 0.30 0.03
Control Delay 40.0 18.5 0.2 13.2 0.3 36.7 15.4 15.4 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.0 18.5 0.2 13.2 0.3 36.7 15.4 15.4 9.4
Queue Length 50th (ft) 12 191 0 73 0 212 60 61 4
Queue Length 95th (ft) m15 264 m0 119 m0 279 85 86 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3162 1583 2255 1583 730 791 791 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.52 0.20 0.40 0.25 0.67 0.23 0.23 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 1297 486 174 944 229 483 254 181 380 160
v/c Ratio 0.44 1.27 0.61 0.75 0.71 0.71 0.73 0.49 0.62 0.62 0.38
Control Delay 20.3 150.5 6.4 60.0 29.4 43.2 36.9 7.4 39.4 34.4 7.7
Queue Delay 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.3 150.5 6.9 60.0 29.4 43.2 36.9 7.4 39.4 34.4 7.7
Queue Length 50th (ft) 61 ~455 45 88 148 116 123 0 91 96 0
Queue Length 95th (ft) 58 #536 19 #222 #219 #214 176 58 158 138 47
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1020 802 231 1322 342 707 536 342 720 462
Starvation Cap Reductn 0 0 90 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 1.27 0.68 0.75 0.71 0.67 0.68 0.47 0.53 0.53 0.35
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 157 854 147 696 242 340 508 119 222 377 247
v/c Ratio 1.03 0.97 0.97 0.81 0.43 0.96 0.79 0.19 1.25 0.83 0.44
Control Delay 118.8 49.3 102.1 34.1 6.0 70.2 32.2 4.5 183.8 43.6 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 118.8 49.3 102.1 34.1 6.0 70.2 32.2 4.5 183.8 43.6 6.5
Queue Length 50th (ft) ~72 176 65 148 0 146 194 0 ~122 154 3
Queue Length 95th (ft) #183 #295 #170 #230 51 #298 #346 31 #247 #292 54
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 152 883 152 859 568 354 639 621 177 452 565
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.97 0.97 0.81 0.43 0.96 0.79 0.19 1.25 0.83 0.44
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 889 56 962 427 51 91 623 145
v/c Ratio 1.08 0.91 0.47 1.06 0.78 0.43 0.44 0.81 0.17
Control Delay 150.1 46.8 38.9 68.6 15.0 52.2 22.9 34.4 5.2
Queue Delay 0.0 1.2 0.0 0.0 0.6 0.0 0.0 0.0 0.0
Total Delay 150.1 48.0 38.9 68.6 15.6 52.2 22.9 34.4 5.2
Queue Length 50th (ft) ~82 264 29 ~327 8 28 16 310 9
Queue Length 95th (ft) #194 #396 m54 #430 #261 65 59 #556 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 118 980 118 904 546 118 366 767 844
Starvation Cap Reductn 0 0 0 0 15 0 0 0 0
Spillback Cap Reductn 0 21 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.93 0.47 1.06 0.80 0.43 0.25 0.81 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

24: Gravenstien Hwy & US-101 SB Ramps 2020 + Alternative C
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1003 543 69 1174 674 272
v/c Ratio 0.67 0.70 0.27 0.56 0.61 0.48
Control Delay 11.4 9.2 44.1 20.5 28.6 20.6
Queue Delay 0.4 0.8 0.0 0.4 0.0 0.0
Total Delay 11.8 10.0 44.1 20.9 28.6 20.6
Queue Length 50th (ft) 144 93 38 296 164 86
Queue Length 95th (ft) m166 m122 m72 362 222 161
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 780 295 2084 1106 562
Starvation Cap Reductn 141 70 0 399 0 0
Spillback Cap Reductn 47 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.76 0.23 0.70 0.61 0.48
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1680 719 518 287
v/c Ratio 0.71 0.30 0.63 0.73
Control Delay 5.4 7.3 33.4 39.9
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 5.4 7.4 33.4 39.9
Queue Length 50th (ft) 189 75 138 143
Queue Length 95th (ft) 250 142 162 201
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2378 2378 1221 574
Starvation Cap Reductn 60 0 0 0
Spillback Cap Reductn 0 143 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.32 0.42 0.50
Intersection Summary



NEAR-TERM 2008 + ALTERNATIVE D
TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2008 + Alternative D
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 8 14 226 13 97 12 817 62 159 514 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 8 15 238 14 102 13 860 65 167 541 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1821 1828 543 1813 1797 893 544 925
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1821 1828 543 1813 1797 893 544 925
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 86 97 0 78 70 99 77
cM capacity (veh/h) 29 59 540 43 61 340 1025 739
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 23 354 13 925 167 544
Volume Left 0 238 13 0 167 0
Volume Right 15 102 0 65 0 3
cSH 135 59 1025 1700 739 1700
Volume to Capacity 0.17 6.04 0.01 0.54 0.23 0.32
Queue Length 95th (ft) 15 Err 1 0 22 0
Control Delay (s) 37.0 Err 8.6 0.0 11.3 0.0
Lane LOS E F A B
Approach Delay (s) 37.0 Err 0.1 2.7
Approach LOS E F
Intersection Summary
Average Delay 1746.7
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2008 + Alternative D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 131 94 432 201 10 130 25 558 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 138 99 455 212 11 137 26 587 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 222 237 1351 1340 187 1935 1384 217
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 222 237 1351 1340 187 1935 1384 217
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 66 0 74 31 0 89 99
cM capacity (veh/h) 1347 1330 85 100 855 9 94 823
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 247 677 751 32
Volume Left 11 455 137 11
Volume Right 99 11 587 11
cSH 1347 1330 292 25
Volume to Capacity 0.01 0.34 2.57 1.27
Queue Length 95th (ft) 1 38 1547 97
Control Delay (s) 0.4 7.3 743.6 507.5
Lane LOS A A F F
Approach Delay (s) 0.4 7.3 743.6 507.5
Approach LOS F F
Intersection Summary
Average Delay 339.4
Intersection Capacity Utilization 106.7% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 679 10 10 622 20 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 715 11 11 655 21 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 676 725 1443 1438 720 1443 1433 665
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 676 725 1443 1438 720 1443 1433 665
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 89 92 98 89 92 98
cM capacity (veh/h) 916 878 99 130 428 99 131 460
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 736 686 32 32
Volume Left 11 11 11 11
Volume Right 11 21 11 11
cSH 916 878 149 151
Volume to Capacity 0.01 0.01 0.21 0.21
Queue Length 95th (ft) 1 1 19 19
Control Delay (s) 0.3 0.3 35.5 35.2
Lane LOS A A E E
Approach Delay (s) 0.3 0.3 35.5 35.2
Approach LOS E E
Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2008 + Alternative D
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Page 4
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 678 10 10 622 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 714 11 11 655 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 665 724 1437 1426 719 1437 1426 660
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 665 724 1437 1426 719 1437 1426 660
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 89 92 98 89 92 98
cM capacity (veh/h) 924 878 100 132 428 100 132 463
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 735 676 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 924 878 151 152
Volume to Capacity 0.01 0.01 0.21 0.21
Queue Length 95th (ft) 1 1 19 19
Control Delay (s) 0.3 0.3 35.1 34.8
Lane LOS A A E D
Approach Delay (s) 0.3 0.3 35.1 34.8
Approach LOS E D
Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 60 561 77 116 581 99 35 6 266 112 21 14
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 63 591 81 122 612 104 37 6 280 118 22 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 716 672 1691 1717 631 1948 1706 664
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 716 672 1691 1717 631 1948 1706 664
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 93 87 22 91 42 0 70 97
cM capacity (veh/h) 885 919 47 72 481 16 73 461
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 735 838 323 155
Volume Left 63 122 37 118
Volume Right 81 104 280 15
cSH 885 919 222 20
Volume to Capacity 0.07 0.13 1.45 7.64
Queue Length 95th (ft) 6 11 475 Err
Control Delay (s) 1.8 3.3 268.0 Err
Lane LOS A A F F
Approach Delay (s) 1.8 3.3 268.0 Err
Approach LOS F F
Intersection Summary
Average Delay 798.8
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 52 739 148 187 669 89 80 45 222 88 13 47
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 55 778 156 197 704 94 84 47 234 93 14 49
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67
vC, conflicting volume 798 934 2166 2157 856 2367 2188 751
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 699 934 2740 2726 856 3040 2772 629
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 91 73 0 0 35 0 0 85
cM capacity (veh/h) 602 733 0 9 358 0 9 323
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 988 995 365 156
Volume Left 55 197 84 93
Volume Right 156 94 234 49
cSH 602 733 0 0
Volume to Capacity 0.09 0.27 Err Err
Queue Length 95th (ft) 7 27 Err Err
Control Delay (s) 2.8 7.1 Err Err
Lane LOS A A F F
Approach Delay (s) 2.8 7.1 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 132.4% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1814 1681 1770 1583 1770 3539 1583 3433 1736
Flt Permitted 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1814 1681 1770 1583 1770 3539 1583 3433 1736
Volume (vph) 101 780 166 181 633 540 204 155 265 451 131 108
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 106 821 175 191 666 568 215 163 279 475 138 114
RTOR Reduction (vph) 0 4 0 0 0 211 0 0 256 0 19 0
Lane Group Flow (vph) 0 1098 0 191 666 357 215 163 23 475 233 0
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 47.5 53.5 53.5 53.5 19.5 12.7 12.7 28.3 21.5
Effective Green, g (s) 48.0 54.0 54.0 54.0 20.0 13.2 13.2 28.8 22.0
Actuated g/C Ratio 0.30 0.34 0.34 0.34 0.12 0.08 0.08 0.18 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 544 567 597 534 221 292 131 618 239
v/s Ratio Prot c0.61 0.11 c0.38 c0.12 0.05 0.14 c0.13
v/s Ratio Perm 0.23 0.01
v/c Ratio 2.02 0.34 1.12 0.67 0.97 0.56 0.18 0.77 0.97
Uniform Delay, d1 56.0 39.6 53.0 45.3 69.7 70.6 68.3 62.4 68.7
Progression Factor 1.00 0.88 0.91 1.00 1.00 1.00 1.00 0.96 0.96
Incremental Delay, d2 464.6 1.3 69.4 5.2 52.5 2.3 0.6 5.7 50.6
Delay (s) 520.6 36.1 117.9 50.4 122.2 72.9 69.0 65.6 116.5
Level of Service F D F D F E E E F
Approach Delay (s) 520.6 80.0 87.4 83.3
Approach LOS F F F F
Intersection Summary
HCM Average Control Delay 206.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 128.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Volume (vph) 5 30 140 5 95 95 164 157 5 30 208 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 147 5 100 100 173 165 5 32 219 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 2 0
Lane Group Flow (vph) 5 32 17 5 111 0 173 165 3 32 222 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 13.6 48.9 48.9 3.3 38.6
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 14.1 49.4 49.4 3.8 39.1
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.18 0.62 0.62 0.05 0.49
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 312 2185 978 84 1724
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.05 0.02 c0.06
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.55 0.08 0.00 0.38 0.13
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 30.1 6.1 5.9 37.0 11.2
Progression Factor 1.00 1.00 1.00 0.82 1.32 0.98 0.73 0.64 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 1.1 0.4 1.0 0.0 0.0 2.9 0.2
Delay (s) 39.7 32.4 32.1 32.6 43.5 30.6 4.5 3.8 39.8 11.3
Level of Service D C C C D C A A D B
Approach Delay (s) 32.3 43.2 17.6 14.9
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3058
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3058
Volume (vph) 0 878 618 89 739 0 0 0 0 328 324 610
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 924 651 94 778 0 0 0 0 345 341 642
RTOR Reduction (vph) 0 0 143 0 0 0 0 0 0 0 125 0
Lane Group Flow (vph) 0 924 508 94 778 0 0 0 0 345 858 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 994
v/s Ratio Prot 0.26 0.03 c0.22
v/s Ratio Perm c0.32 0.21 0.28
v/c Ratio 0.56 0.69 0.45 0.38 0.66 1.05dr
Uniform Delay, d1 15.6 16.9 36.2 9.3 23.2 25.3
Progression Factor 1.15 1.80 1.17 1.50 1.00 1.00
Incremental Delay, d2 0.1 0.5 1.2 0.4 6.4 9.9
Delay (s) 18.1 30.9 43.6 14.3 29.6 35.2
Level of Service B C D B C D
Approach Delay (s) 23.4 17.5 0.0 33.7
Approach LOS C B A C
Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3407 1681 1715 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3407 1681 1715 2787 1770 1814
Volume (vph) 0 565 641 413 352 117 476 108 569 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 595 675 435 371 123 501 114 599 44 43 9
RTOR Reduction (vph) 0 0 523 0 33 0 0 0 475 0 7 0
Lane Group Flow (vph) 0 595 152 435 461 0 300 315 124 44 45 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1491 347 354 575 365 374
v/s Ratio Prot c0.12 c0.13 0.14 0.18 c0.18 c0.02 0.02
v/s Ratio Perm 0.10 0.04
v/c Ratio 0.52 0.43 0.78 0.31 0.86 0.89 0.21 0.12 0.12
Uniform Delay, d1 27.2 26.6 32.1 14.6 30.7 30.9 26.4 25.8 25.8
Progression Factor 1.48 9.49 1.18 1.22 0.97 0.96 2.00 0.86 0.84
Incremental Delay, d2 1.4 3.1 6.3 0.5 20.5 23.2 0.7 0.7 0.7
Delay (s) 41.6 255.1 44.2 18.4 50.2 53.0 53.5 23.0 22.4
Level of Service D F D B D D D C C
Approach Delay (s) 155.1 30.4 52.6 22.7
Approach LOS F C D C
Intersection Summary
HCM Average Control Delay 83.0 HCM Level of Service F
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3513 1770 1583
Volume (vph) 195 977 645 33 92 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 1028 679 35 97 248
RTOR Reduction (vph) 0 0 4 0 0 183
Lane Group Flow (vph) 205 1028 710 0 97 65
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.9 50.5 36.1 20.5 20.5
Effective Green, g (s) 10.4 51.0 36.6 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 2256 1607 465 416
v/s Ratio Prot 0.06 c0.29 0.20 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.46 0.46 0.44 0.21 0.16
Uniform Delay, d1 32.2 7.4 14.8 23.0 22.7
Progression Factor 0.93 2.09 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 0.9 1.0 0.8
Delay (s) 30.4 16.1 15.6 24.0 23.5
Level of Service C B B C C
Approach Delay (s) 18.5 15.6 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 641 3 40 8 3 5 514 489 2 7 435 646
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 675 3 42 8 3 5 541 515 2 7 458 680
RTOR Reduction (vph) 0 0 32 0 5 0 0 0 0 0 0 552
Lane Group Flow (vph) 338 340 10 0 11 0 541 517 0 7 458 128
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 18.8 18.8 18.8 1.5 27.1 40.2 1.5 14.6 14.6
Effective Green, g (s) 19.3 19.3 19.3 2.0 27.6 40.7 2.0 15.1 15.1
Actuated g/C Ratio 0.24 0.24 0.24 0.02 0.35 0.51 0.02 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 406 407 382 44 611 1799 44 668 299
v/s Ratio Prot 0.20 c0.20 c0.01 c0.31 0.15 0.00 c0.13
v/s Ratio Perm 0.01 0.08
v/c Ratio 0.83 0.84 0.03 0.25 0.89 0.29 0.16 0.69 0.43
Uniform Delay, d1 28.8 28.8 23.2 38.3 24.7 11.3 38.2 30.2 28.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.26 1.12 5.36
Incremental Delay, d2 13.6 13.8 0.0 3.0 14.4 0.4 1.1 3.7 2.9
Delay (s) 42.4 42.6 23.2 41.3 39.1 11.7 49.1 37.4 156.3
Level of Service D D C D D B D D F
Approach Delay (s) 41.4 41.3 25.7 108.1
Approach LOS D D C F
Intersection Summary
HCM Average Control Delay 61.7 HCM Level of Service E
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 59 832 332 0 754
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 62 876 349 0 794
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1844 1051 1225
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1844 1051 1225
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 77 100
cM capacity (veh/h) 82 276 569
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 62 1225 794
Volume Left 0 0 0
Volume Right 62 349 0
cSH 276 1700 1700
Volume to Capacity 0.23 0.72 0.47
Queue Length 95th (ft) 21 0 0
Control Delay (s) 21.8 0.0 0.0
Lane LOS C
Approach Delay (s) 21.8 0.0 0.0
Approach LOS C
Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15



16: Rohnert Park Expy & Stony Point Road 2008 + Alternative D
Graton Rancheria Casino & Hotel PM Peak

Page 15
Kimley Horn and Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 537 627 251 255 498
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 565 660 264 268 524
RTOR Reduction (vph) 0 301 0 151 0 0
Lane Group Flow (vph) 271 264 660 113 268 524
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.6 13.6 26.6 26.6 9.5 40.6
Effective Green, g (s) 14.1 14.1 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 395 353 799 679 280 1212
v/s Ratio Prot 0.15 c0.35 c0.15 0.28
v/s Ratio Perm c0.17 0.07
v/c Ratio 0.69 0.75 0.83 0.17 0.96 0.43
Uniform Delay, d1 22.5 22.9 16.0 11.1 26.4 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 8.4 9.5 0.5 41.7 1.1
Delay (s) 27.4 31.3 25.5 11.6 68.1 6.5
Level of Service C C C B E A
Approach Delay (s) 30.1 21.5 27.4
Approach LOS C C C
Intersection Summary
HCM Average Control Delay 26.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 63.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 643 36 202 826 154 64 19 154 270 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 677 38 213 869 162 67 20 162 284 45 104
RTOR Reduction (vph) 0 0 29 0 0 117 0 63 70 0 59 0
Lane Group Flow (vph) 53 677 9 213 869 45 67 34 15 284 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.3 18.3 5.5 20.5 20.5 4.4 13.8 13.8 24.4 33.8
Effective Green, g (s) 3.8 18.8 18.8 6.0 21.0 21.0 4.9 14.3 14.3 24.9 34.3
Actuated g/C Ratio 0.05 0.24 0.24 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 832 372 257 929 416 210 279 269 551 715
v/s Ratio Prot 0.03 c0.19 0.06 c0.25 c0.02 c0.02 c0.16 0.05
v/s Ratio Perm 0.01 0.03 0.01
v/c Ratio 0.63 0.81 0.02 0.83 0.94 0.11 0.32 0.12 0.06 0.52 0.13
Uniform Delay, d1 37.4 28.9 23.5 36.5 28.8 22.4 36.0 27.6 27.3 22.6 13.8
Progression Factor 1.00 1.00 1.00 0.96 0.54 0.20 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 6.1 0.0 13.2 11.4 0.1 0.9 0.9 0.4 0.8 0.4
Delay (s) 51.8 35.1 23.6 48.2 27.0 4.5 36.8 28.5 27.7 23.4 14.2
Level of Service D D C D C A D C C C B
Approach Delay (s) 35.7 27.7 30.4 20.2
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 744 146 371 907 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 783 154 391 955 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 239 0 117 227 0 0 206
Lane Group Flow (vph) 245 783 51 391 955 138 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 26.0 26.0 11.5 25.4 25.4 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.6 26.5 26.5 12.0 25.9 25.9 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1684 524 515 1146 512 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.15 0.11 c0.27 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.09 0.03 0.03
v/c Ratio 0.88 0.46 0.10 0.76 0.83 0.27 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 21.1 18.5 32.6 25.1 20.0 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.80 0.52 0.40 0.71 0.64 0.53 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.7 0.7 0.3 4.8 5.4 1.0 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 46.0 11.6 7.7 28.0 21.4 11.7 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B A C C B D C C D D C
Approach Delay (s) 18.2 20.8 32.5 35.9
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4928 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4928 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1215 314 68 1275 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1279 331 72 1342 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 54 0 0 0 0 0 12 0 0 0 25
Lane Group Flow (vph) 0 1556 0 72 1342 209 0 13 0 370 370 344
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2211 117 2000 1583 512 439 420 530
v/s Ratio Prot 0.32 0.04 c0.38
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.22
v/c Ratio 0.70 0.62 0.67 0.13 0.03 0.84 0.88 0.65
Uniform Delay, d1 17.8 36.4 12.2 0.0 17.8 24.6 25.1 22.6
Progression Factor 0.42 1.28 0.75 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 7.0 1.4 0.1 0.0 13.7 18.9 2.7
Delay (s) 9.0 53.5 10.5 0.1 17.9 38.4 44.0 25.3
Level of Service A D B A B D D C
Approach Delay (s) 9.0 11.1 17.9 35.9
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.84
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1522
Volume (vph) 17 1638 273 0 993 350 546 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1724 287 0 1045 368 575 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1724 287 0 1045 368 575 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 35.3 80.0 28.6 80.0 35.7 35.7 35.7 35.7
Effective Green, g (s) 2.7 35.8 80.0 29.1 80.0 36.2 36.2 36.2 36.2
Actuated g/C Ratio 0.03 0.45 1.00 0.36 1.00 0.45 0.45 0.45 0.45
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 2868 1583 1850 1583 629 681 681 689
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.41 0.11 0.01
v/c Ratio 0.30 0.60 0.18 0.56 0.23 0.91 0.23 0.23 0.02
Uniform Delay, d1 37.7 16.7 0.0 20.4 0.0 20.4 13.4 13.4 12.1
Progression Factor 1.06 1.10 1.00 0.65 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.6 0.2 0.9 0.3 17.8 0.2 0.2 0.0
Delay (s) 41.9 19.0 0.2 14.1 0.3 38.3 13.6 13.6 12.1
Level of Service D B A B A D B B B
Approach Delay (s) 16.5 10.5 29.4 12.1
Approach LOS B B C B
Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1145 545 141 779 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1205 574 148 820 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 395 0 39 0 0 0 189 0 0 164
Lane Group Flow (vph) 284 1205 179 148 960 0 226 475 47 107 242 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 24.5 24.5 10.6 22.6 15.4 15.4 15.4 11.5 11.5 11.5
Effective Green, g (s) 13.0 25.0 25.0 11.1 23.1 15.9 15.9 15.9 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.31 0.31 0.14 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1106 495 246 1429 320 662 315 242 509 237
v/s Ratio Prot 0.08 c0.34 0.08 c0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.51 1.09 0.36 0.60 0.67 0.71 0.72 0.15 0.44 0.48 0.12
Uniform Delay, d1 30.6 27.5 21.3 32.4 25.1 29.9 30.0 26.5 31.0 31.1 29.4
Progression Factor 0.53 0.50 1.68 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 53.1 1.7 4.1 2.5 6.9 3.7 0.2 1.3 0.7 0.2
Delay (s) 16.9 66.7 37.6 36.5 27.6 36.8 33.7 26.7 32.2 31.8 29.7
Level of Service B E D D C D C C C C C
Approach Delay (s) 51.7 28.8 32.7 31.1
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 39.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 184 321 494 108 173 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 194 338 520 114 182 360 231
RTOR Reduction (vph) 0 67 0 0 0 148 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 46 338 520 39 182 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 0.10 0.19
v/s Ratio Perm 0.03 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.12 0.94 0.81 0.07 1.02 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 20.9 27.3 20.5 15.2 31.1 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.1 33.1 10.4 0.3 71.7 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 21.0 60.4 30.9 15.4 102.9 37.3 21.3
Level of Service E C E C C E C B F D C
Approach Delay (s) 39.7 32.9 39.4 48.0
Approach LOS D C D D
Intersection Summary
HCM Average Control Delay 39.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3516 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3516 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 702 32 53 819 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 739 34 56 862 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 125 0 61 0 0 60 0
Lane Group Flow (vph) 107 770 0 56 862 226 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1125 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.22 0.03 c0.24 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.14
v/c Ratio 0.67 0.68 0.58 0.86 0.50 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 26.6 41.6 30.5 26.9 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.65 0.56 0.20 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 3.4 7.9 8.4 3.6 22.4 1.0 5.7 0.1
Delay (s) 50.4 30.0 34.9 25.6 8.9 64.9 40.2 30.6 16.7
Level of Service D C C C A E D C B
Approach Delay (s) 32.5 21.4 49.1 27.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 27.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 438 99 981 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 461 104 1033 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 116 0 0 0 0 0 0 0 73 0
Lane Group Flow (vph) 0 862 345 104 1033 0 0 0 0 673 150 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.29 c0.20 0.10
v/s Ratio Perm 0.22
v/c Ratio 0.59 0.53 0.44 0.50 0.61 0.30
Uniform Delay, d1 20.7 20.0 35.8 10.7 25.7 22.8
Progression Factor 0.52 0.47 1.29 1.75 1.00 1.00
Incremental Delay, d2 1.3 2.3 1.2 0.8 1.0 1.5
Delay (s) 12.1 11.7 47.3 19.6 26.7 24.3
Level of Service B B D B C C
Approach Delay (s) 11.9 22.1 0.0 26.1
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 432 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 455 248
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 1538 0 0 649 455 227
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 62.8 62.8 18.2 18.2
Effective Green, g (s) 63.3 63.3 18.7 18.7
Actuated g/C Ratio 0.70 0.70 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2489 2489 713 329
v/s Ratio Prot c0.43 0.18 0.13
v/s Ratio Perm c0.14
v/c Ratio 0.62 0.26 0.64 0.69
Uniform Delay, d1 7.0 4.8 32.6 33.0
Progression Factor 0.33 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 1.9 6.1
Delay (s) 3.2 5.1 34.4 39.1
Level of Service A A C D
Approach Delay (s) 3.2 5.1 36.1
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 7 6 11 2 7 209 19 774 20 116 630 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 7 6 12 2 7 220 20 815 21 122 663 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1471 1785 334 1445 1766 407 667 836
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1471 1785 334 1445 1766 407 667 836
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 83 91 98 97 89 63 98 85
cM capacity (veh/h) 45 67 662 73 69 593 918 794
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 229 20 407 407 21 122 442 225
Volume Left 7 2 20 0 0 0 122 0 0
Volume Right 12 220 0 0 0 21 0 0 4
cSH 91 619 918 1700 1700 1700 794 1700 1700
Volume to Capacity 0.28 0.37 0.02 0.24 0.24 0.01 0.15 0.26 0.13
Queue Length 95th (ft) 26 43 2 0 0 0 14 0 0
Control Delay (s) 59.1 16.7 9.0 0.0 0.0 0.0 10.4 0.0 0.0
Lane LOS F C A B
Approach Delay (s) 59.1 16.7 0.2 1.6
Approach LOS F C
Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15

27: Millbrae Ave & Primrose Ave 2008 + Alternative D
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 139 3 4 199 2 15 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 146 3 4 209 2 16 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 212 149 369 370 148 370 371 211
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 212 149 369 370 148 370 371 211
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 97 100 100 100 100 100
cM capacity (veh/h) 1359 1432 585 557 899 584 557 830
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 151 216 17 1
Volume Left 1 4 16 0
Volume Right 3 2 1 0
cSH 1359 1432 598 557
Volume to Capacity 0.00 0.00 0.03 0.00
Queue Length 95th (ft) 0 0 2 0
Control Delay (s) 0.1 0.2 11.2 11.5
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.2 11.5
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 27.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 123 2 4 208 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 129 2 4 219 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 132 365 368 131 369 365 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 132 365 368 131 369 365 223
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1341 1454 588 559 919 578 561 816
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 133 232 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1341 1454 561 614
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.2 11.5 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.5 10.9
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15

29: Millbrae Ave & Langner Ave 2008 + Alternative D
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 149 9 4 270 5 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 157 9 4 284 5 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 166 454 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 454 162
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1412 562 883
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 166 288 17
Volume Left 0 4 5
Volume Right 9 0 12
cSH 1700 1412 749
Volume to Capacity 0.10 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 9.9
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.9
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15



30: Millbrae Ave & Labath Ave 2008 + Alternative D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 9 11 250 0 25 0 8 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 9 12 263 0 26 0 8 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 263 173 454 454 168 463 459 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 263 173 454 454 168 463 459 263
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 99 100 100 100
cM capacity (veh/h) 1301 1404 513 498 876 501 495 775
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 173 275 35 0
Volume Left 0 12 26 0
Volume Right 9 0 8 0
cSH 1301 1404 570 1700
Volume to Capacity 0.00 0.01 0.06 0.00
Queue Length 95th (ft) 0 1 5 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15

31: Millbrae Ave & Dowdell Ave 2008 + Alternative D
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 135 22 0 235 37 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 142 23 0 247 39 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 165 401 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 165 401 154
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1413 605 892
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 247 39
Volume Left 0 0 39
Volume Right 23 0 0
cSH 1700 1413 605
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 1102 191 666 568 215 163 279 475 252
v/c Ratio 2.01 0.34 1.12 0.76 0.97 0.56 0.72 0.77 0.98
Control Delay 488.5 36.6 113.7 25.9 122.0 77.8 18.3 69.1 109.2
Queue Delay 129.9 5.2 169.0 11.5 0.0 0.0 1.4 179.5 0.0
Total Delay 618.4 41.8 282.7 37.3 122.0 77.8 19.7 248.6 109.2
Queue Length 50th (ft) ~1804 142 ~856 216 228 87 0 247 245
Queue Length 95th (ft) #2074 m186m#1100 m329 #402 127 95 #351 #437
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 549 567 597 746 221 376 418 619 258
Starvation Cap Reductn 0 309 153 158 0 0 0 0 0
Spillback Cap Reductn 69 0 0 0 0 0 42 278 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 2.30 0.74 1.50 0.97 0.97 0.43 0.74 1.39 0.98
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

8: Commerce Boulevard & Redwood Drive 2008 + Alternative D
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 147 5 200 173 165 5 32 224
v/c Ratio 0.04 0.15 0.48 0.04 0.44 0.55 0.07 0.00 0.20 0.12
Control Delay 34.4 32.8 11.5 28.2 24.5 32.2 4.4 3.8 35.8 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.5 28.2 24.5 32.2 4.4 3.8 35.8 11.7
Queue Length 50th (ft) 2 15 0 2 34 84 4 0 15 26
Queue Length 95th (ft) 13 39 49 m5 m53 m96 m38 m1 40 65
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 488 155 854 400 2462 1102 184 1885
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.07 0.00 0.17 0.12
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 924 651 94 778 345 983
v/c Ratio 0.55 0.73 0.37 0.38 0.66 1.05dr
Control Delay 18.0 18.7 44.4 14.4 30.4 31.4
Queue Delay 10.9 45.9 0.0 0.1 0.0 15.9
Total Delay 28.9 64.6 44.4 14.5 30.4 47.3
Queue Length 50th (ft) 195 246 22 96 161 209
Queue Length 95th (ft) m163 m160 m30 m119 261 #332
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 892 257 2035 523 1119
Starvation Cap Reductn 734 292 0 0 0 0
Spillback Cap Reductn 0 0 0 338 0 149
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.98 1.08 0.37 0.46 0.66 1.01
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative D
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 595 675 435 494 300 315 599 44 52
v/c Ratio 0.52 0.77 0.78 0.32 0.86 0.89 0.57 0.12 0.14
Control Delay 41.8 22.9 48.2 16.4 52.6 55.5 7.3 23.2 19.0
Queue Delay 0.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.8 26.0 48.2 16.4 52.6 55.5 7.3 23.2 19.0
Queue Length 50th (ft) 143 188 120 108 114 120 0 22 23
Queue Length 95th (ft) 0 294 #180 145 m#234 m#250 m53 42 44
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 879 558 1524 347 354 1050 365 381
Starvation Cap Reductn 0 118 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.89 0.78 0.32 0.86 0.89 0.57 0.12 0.14
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 205 1028 714 97 248
v/c Ratio 0.46 0.46 0.44 0.21 0.41
Control Delay 32.3 16.2 16.1 24.5 5.8
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 32.3 16.8 16.1 24.5 5.8
Queue Length 50th (ft) 63 232 121 38 0
Queue Length 95th (ft) 87 268 177 76 53
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1609 465 598
Starvation Cap Reductn 0 742 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.68 0.44 0.21 0.41
Intersection Summary

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative D
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 338 340 42 16 541 517 7 458 680
v/c Ratio 0.83 0.84 0.10 0.11 1.02 0.24 0.05 0.46 0.73
Control Delay 47.7 47.8 8.4 29.3 74.3 10.3 42.3 29.9 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8
Total Delay 47.7 47.8 8.4 29.3 74.3 10.3 42.3 29.9 13.7
Queue Length 50th (ft) 164 165 0 5 ~278 51 4 128 152
Queue Length 95th (ft) #295 #297 23 23 #478 147 m4 #224 174
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2119 177 988 932
Starvation Cap Reductn 0 0 0 0 0 0 0 0 77
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.77 0.09 0.09 1.02 0.24 0.04 0.46 0.80
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



16: Rohnert Park Expy & Stony Point Road 2008 + Alternative D
Graton Rancheria Casino & Hotel PM Peak

Page 7
Kimley Horn and Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 565 660 264 268 524
v/c Ratio 0.69 0.86 0.83 0.32 0.96 0.43
Control Delay 32.1 23.4 28.1 3.1 75.3 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.1 23.4 28.1 3.1 75.3 7.2
Queue Length 50th (ft) 96 60 228 0 108 91
Queue Length 95th (ft) 168 #235 #416 38 #242 149
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 681 797 829 280 1211
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.83 0.83 0.32 0.96 0.43
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2008 + Alternative D
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 677 38 213 869 162 67 97 85 284 149
v/c Ratio 0.40 0.90 0.10 0.83 0.94 0.30 0.26 0.25 0.22 0.53 0.18
Control Delay 44.6 47.9 9.9 54.8 34.9 2.0 37.7 11.2 8.1 27.8 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 47.9 9.9 54.8 34.9 2.0 37.7 11.2 8.1 27.8 5.7
Queue Length 50th (ft) 26 174 0 42 ~260 0 16 8 0 118 13
Queue Length 95th (ft) 61 #273 23 m#76 m#359 m2 36 48 36 193 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 929 532 257 392 387 531 827
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.90 0.10 0.83 0.94 0.30 0.26 0.25 0.22 0.53 0.18
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



18: Rohnert Park Expy & Redwood Drive 2008 + Alternative D
Graton Rancheria Casino & Hotel PM Peak

Page 9
Kimley Horn and Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 783 154 391 955 377 144 435 274 383 278 256
v/c Ratio 0.88 0.46 0.25 0.76 0.83 0.50 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 52.6 11.8 2.2 31.9 22.7 3.6 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.6 11.8 2.2 31.9 22.7 3.6 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 75 56 4 105 240 26 71 74 0 95 129 0
Queue Length 95th (ft) m#168 m63 m7 #153 #330 37 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1146 751 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.46 0.25 0.76 0.83 0.50 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2008 + Alternative D
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1610 72 1342 209 25 370 370 369
v/c Ratio 0.69 0.51 0.67 0.13 0.05 0.84 0.88 0.66
Control Delay 8.7 55.9 11.2 0.1 9.8 43.2 48.5 26.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.7 55.9 11.2 0.1 9.8 43.2 48.5 26.4
Queue Length 50th (ft) 133 39 139 0 2 169 172 133
Queue Length 95th (ft) 170 m62 m155 m0 18 #318 #329 224
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2321 142 2000 1583 568 475 455 598
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.51 0.67 0.13 0.04 0.78 0.81 0.62
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1724 287 1045 368 575 161 161 18
v/c Ratio 0.14 0.60 0.18 0.52 0.23 0.91 0.24 0.24 0.03
Control Delay 38.5 20.4 0.2 14.7 0.3 40.3 12.8 12.8 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.5 20.4 0.2 14.7 0.3 40.3 12.8 12.8 8.6
Queue Length 50th (ft) 10 221 0 81 0 245 46 46 4
Queue Length 95th (ft) m13 m275 m0 131 m0 #413 76 76 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 2866 1583 2020 1583 730 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.60 0.18 0.52 0.23 0.79 0.20 0.20 0.02
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative D
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1205 574 148 999 226 475 236 107 242 193
v/c Ratio 0.51 1.09 0.64 0.60 0.68 0.71 0.72 0.47 0.44 0.48 0.48
Control Delay 19.3 71.8 7.2 46.8 28.1 42.9 36.7 7.4 35.9 33.6 8.9
Queue Delay 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.3 71.8 8.7 46.8 28.1 42.9 36.7 7.4 35.9 33.6 8.9
Queue Length 50th (ft) 50 ~401 0 69 153 114 120 0 54 62 0
Queue Length 95th (ft) 69 #485 90 #187 #249 #210 173 56 98 91 51
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1107 890 246 1470 342 707 522 342 720 488
Starvation Cap Reductn 0 0 155 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 1.09 0.78 0.60 0.68 0.66 0.67 0.45 0.31 0.34 0.40
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 194 338 520 114 182 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.37 0.95 0.81 0.18 1.02 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 108.8 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 108.8 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 ~83 146 0
Queue Length 95th (ft) #162 #221 #155 184 45 #296 #358 30 #200 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 531 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.37 0.95 0.81 0.18 1.02 0.79 0.41
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 773 56 862 351 51 91 511 132
v/c Ratio 0.67 0.63 0.47 0.80 0.58 0.43 0.44 0.80 0.18
Control Delay 64.2 30.5 38.5 25.0 6.6 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 30.5 38.5 25.0 6.6 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 215 32 260 4 28 14 237 10
Queue Length 95th (ft) #161 #317 m60 #366 20 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1232 118 1077 603 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.63 0.47 0.80 0.58 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 461 104 1033 673 223
v/c Ratio 0.58 0.59 0.39 0.50 0.61 0.38
Control Delay 12.5 8.4 48.0 19.9 28.6 14.2
Queue Delay 0.2 0.4 0.0 0.4 0.0 0.0
Total Delay 12.7 8.8 48.0 20.2 28.6 14.2
Queue Length 50th (ft) 121 67 58 250 164 48
Queue Length 95th (ft) 150 m106 m102 311 222 108
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 779 295 2084 1106 583
Starvation Cap Reductn 141 69 0 490 0 0
Spillback Cap Reductn 1 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.65 0.35 0.65 0.61 0.38
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 455 248
v/c Ratio 0.62 0.26 0.64 0.71
Control Delay 3.6 5.8 36.1 40.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.6 5.8 36.1 40.3
Queue Length 50th (ft) 0 58 123 119
Queue Length 95th (ft) 243 112 152 178
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2491 2491 1221 580
Starvation Cap Reductn 65 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.26 0.37 0.43
Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 13 16 263 22 134 14 736 74 186 508 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 14 17 277 23 141 15 775 78 196 535 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1814 1810 536 1793 1773 814 538 853
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1814 1810 536 1793 1773 814 538 853
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 77 97 0 62 63 99 75
cM capacity (veh/h) 22 58 544 40 61 378 1030 786
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 31 441 15 853 196 538
Volume Left 0 277 15 0 196 0
Volume Right 17 141 0 78 0 3
cSH 115 58 1030 1700 786 1700
Volume to Capacity 0.27 7.66 0.01 0.50 0.25 0.32
Queue Length 95th (ft) 25 Err 1 0 25 0
Control Delay (s) 47.4 Err 8.5 0.0 11.1 0.0
Lane LOS E F A B
Approach Delay (s) 47.4 Err 0.1 3.0
Approach LOS E F
Intersection Summary
Average Delay 2129.6
Intersection Capacity Utilization 85.9% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 170 94 431 280 9 130 25 558 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 179 99 454 295 9 137 26 587 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 278 1472 1461 228 2057 1506 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 278 1472 1461 228 2057 1506 299
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 65 0 68 28 0 86 99
cM capacity (veh/h) 1257 1285 67 83 811 6 78 740
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 288 758 751 32
Volume Left 11 454 137 11
Volume Right 99 9 587 11
cSH 1257 1285 244 17
Volume to Capacity 0.01 0.35 3.07 1.85
Queue Length 95th (ft) 1 40 Err 112
Control Delay (s) 0.4 7.2 Err 865.7
Lane LOS A A F F
Approach Delay (s) 0.4 7.2 Err 865.7
Approach LOS F F
Intersection Summary
Average Delay 4122.4
Intersection Capacity Utilization 112.8% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 718 10 9 702 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 756 11 9 739 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 748 766 1561 1549 761 1561 1550 744
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 748 766 1561 1549 761 1561 1550 744
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 87 91 97 87 91 97
cM capacity (veh/h) 860 847 81 111 405 81 111 415
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 777 758 32 32
Volume Left 11 9 11 11
Volume Right 11 9 11 11
cSH 860 847 126 126
Volume to Capacity 0.01 0.01 0.25 0.25
Queue Length 95th (ft) 1 1 23 23
Control Delay (s) 0.3 0.3 42.9 42.8
Lane LOS A A E E
Approach Delay (s) 0.3 0.3 42.9 42.8
Approach LOS E E
Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 718 10 9 702 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 756 11 9 739 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 748 766 1556 1549 761 1556 1545 739
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 748 766 1556 1549 761 1556 1545 739
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 87 91 97 87 91 97
cM capacity (veh/h) 860 847 82 111 405 81 112 417
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 777 9 739 9 32 32
Volume Left 11 9 0 0 11 11
Volume Right 11 0 0 9 11 11
cSH 860 847 1700 1700 126 127
Volume to Capacity 0.01 0.01 0.43 0.01 0.25 0.25
Queue Length 95th (ft) 1 1 0 0 23 23
Control Delay (s) 0.3 9.3 0.0 0.0 42.7 42.5
Lane LOS A A E E
Approach Delay (s) 0.3 0.1 42.7 42.5
Approach LOS E E
Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 40 657 41 188 667 189 44 14 396 180 31 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 42 692 43 198 702 199 46 15 417 189 33 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 901 735 1572 2094 367 2052 2016 451
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 901 735 1572 2094 367 2052 2016 451
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 94 77 0 61 34 0 22 98
cM capacity (veh/h) 750 866 22 38 630 6 42 556
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 42 461 274 198 468 433 478 234
Volume Left 42 0 0 198 0 0 46 189
Volume Right 0 0 43 0 0 199 417 12
cSH 750 1700 1700 866 1700 1700 150 7
Volume to Capacity 0.06 0.27 0.16 0.23 0.28 0.25 3.19 31.91
Queue Length 95th (ft) 4 0 0 22 0 0 Err Err
Control Delay (s) 10.1 0.0 0.0 10.4 0.0 0.0 Err Err
Lane LOS B B F F
Approach Delay (s) 0.5 1.9 Err Err
Approach LOS F F
Intersection Summary
Average Delay 2750.9
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 53 907 273 509 782 273 143 105 559 217 41 119
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 56 955 287 536 823 287 151 111 588 228 43 125
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked
vC, conflicting volume 1111 1242 2840 3392 621 3271 3392 555
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1111 1242 2840 3392 621 3271 3392 555
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 91 4 0 0 0 0 0 74
cM capacity (veh/h) 625 556 0 0 430 0 0 475
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 56 636 606 536 549 562 849 397
Volume Left 56 0 0 536 0 0 151 228
Volume Right 0 0 287 0 0 287 588 125
cSH 625 1700 1700 556 1700 1700 0 0
Volume to Capacity 0.09 0.37 0.36 0.96 0.32 0.33 Err Err
Queue Length 95th (ft) 7 0 0 324 0 0 Err Err
Control Delay (s) 11.3 0.0 0.0 56.8 0.0 0.0 Err Err
Lane LOS B F F F
Approach Delay (s) 0.5 18.5 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 127.4% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1649
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1649
Volume (vph) 153 1274 255 73 778 730 556 103 350 453 70 230
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 1341 268 77 819 768 585 108 368 477 74 242
RTOR Reduction (vph) 0 0 57 0 0 232 0 0 342 0 73 0
Lane Group Flow (vph) 161 1341 211 77 819 536 585 108 26 477 243 0
Turn Type Split Perm Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 47.5 47.5 47.5 53.5 53.5 53.5 19.5 10.9 10.9 30.1 21.5
Effective Green, g (s) 48.0 48.0 48.0 54.0 54.0 54.0 20.0 11.4 11.4 30.6 22.0
Actuated g/C Ratio 0.30 0.30 0.30 0.34 0.34 0.34 0.12 0.07 0.07 0.19 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 531 1017 432 567 597 534 221 252 113 657 227
v/s Ratio Prot 0.09 c0.40 0.05 c0.46 c0.33 0.03 0.14 c0.15
v/s Ratio Perm 0.15 0.34 0.02
v/c Ratio 0.30 1.32 0.49 0.14 1.37 1.00 2.65 0.43 0.23 0.73 1.07
Uniform Delay, d1 43.1 56.0 45.9 36.8 53.0 53.0 70.0 71.2 70.2 60.8 69.0
Progression Factor 1.00 1.00 1.00 0.84 0.87 0.95 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 150.3 0.9 0.4 175.3 34.7 754.0 1.2 1.1 4.0 79.2
Delay (s) 43.4 206.3 46.8 31.3 221.4 85.1 824.0 72.4 71.2 64.8 148.2
Level of Service D F D C F F F E E E F
Approach Delay (s) 167.4 149.7 486.4 98.0
Approach LOS F F F F
Intersection Summary
HCM Average Control Delay 215.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.48
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 140.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3041
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3041
Volume (vph) 0 1398 682 77 945 0 0 0 0 355 288 633
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1472 718 81 995 0 0 0 0 374 303 666
RTOR Reduction (vph) 0 0 169 0 0 0 0 0 0 0 75 0
Lane Group Flow (vph) 0 1472 549 81 995 0 0 0 0 374 894 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 988
v/s Ratio Prot c0.42 0.02 c0.28
v/s Ratio Perm 0.35 0.23 0.29
v/c Ratio 0.90 0.75 0.39 0.49 0.72 1.18dr
Uniform Delay, d1 19.7 17.6 36.1 10.1 23.7 25.8
Progression Factor 1.40 1.75 1.18 1.47 1.00 1.00
Incremental Delay, d2 0.8 0.7 0.9 0.6 8.1 13.2
Delay (s) 28.4 31.4 43.3 15.4 31.9 39.1
Level of Service C C D B C D
Approach Delay (s) 29.4 17.5 0.0 37.1
Approach LOS C B A D
Intersection Summary
HCM Average Control Delay 28.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 81.3% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3520 1681 1690 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3520 1681 1690 2787 1770 1723
Volume (vph) 0 766 988 499 451 17 573 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 806 1040 525 475 18 603 19 601 9 9 9
RTOR Reduction (vph) 0 0 594 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 806 446 525 490 0 303 319 124 9 11 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1540 347 349 575 365 355
v/s Ratio Prot 0.16 c0.15 0.14 0.18 c0.19 0.01 c0.01
v/s Ratio Perm c0.28 0.04
v/c Ratio 0.70 1.25 0.94 0.32 0.87 0.91 0.22 0.02 0.03
Uniform Delay, d1 28.6 31.0 33.1 14.7 30.7 31.1 26.4 25.3 25.4
Progression Factor 1.47 4.29 1.22 1.25 1.00 0.99 2.28 1.00 1.00
Incremental Delay, d2 1.9 124.8 21.7 0.5 20.2 25.4 0.7 0.1 0.2
Delay (s) 43.7 257.7 62.2 18.8 50.9 56.2 60.9 25.5 25.5
Level of Service D F E B D E E C C
Approach Delay (s) 164.3 41.2 57.2 25.5
Approach LOS F D E C
Intersection Summary
HCM Average Control Delay 101.1 HCM Level of Service F
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 137 1212 863 64 102 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 144 1276 908 67 107 108
RTOR Reduction (vph) 0 0 5 0 0 80
Lane Group Flow (vph) 144 1276 970 0 107 28
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 8.6 50.5 37.4 20.5 20.5
Effective Green, g (s) 9.1 51.0 37.9 21.0 21.0
Actuated g/C Ratio 0.11 0.64 0.47 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 2256 1660 465 416
v/s Ratio Prot 0.04 c0.36 0.28 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.37 0.57 0.58 0.23 0.07
Uniform Delay, d1 32.8 8.2 15.3 23.2 22.2
Progression Factor 0.81 2.25 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.8 1.5 1.2 0.3
Delay (s) 27.1 19.3 16.8 24.3 22.5
Level of Service C B B C C
Approach Delay (s) 20.1 16.8 23.4
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 727 3 47 8 3 5 552 413 2 7 616 866
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 765 3 49 8 3 5 581 435 2 7 648 912
RTOR Reduction (vph) 0 0 37 0 5 0 0 1 0 0 0 558
Lane Group Flow (vph) 383 385 12 0 11 0 581 436 0 7 648 354
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 19.8 19.8 19.8 1.5 27.1 39.2 1.5 13.6 13.6
Effective Green, g (s) 20.3 20.3 20.3 2.0 27.6 39.7 2.0 14.1 14.1
Actuated g/C Ratio 0.25 0.25 0.25 0.02 0.35 0.50 0.02 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 427 428 402 44 611 1755 44 624 279
v/s Ratio Prot 0.23 c0.23 c0.01 c0.33 0.12 0.00 0.18
v/s Ratio Perm 0.01 c0.22
v/c Ratio 0.90 0.90 0.03 0.25 0.95 0.25 0.16 1.04 1.27
Uniform Delay, d1 28.8 28.9 22.5 38.3 25.5 11.6 38.2 33.0 33.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.19 1.15 2.17
Incremental Delay, d2 20.9 21.1 0.0 3.0 24.8 0.3 0.2 22.7 124.2
Delay (s) 49.7 50.0 22.5 41.3 50.3 11.9 45.4 60.6 195.7
Level of Service D D C D D B D E F
Approach Delay (s) 48.2 41.3 33.8 139.2
Approach LOS D D C F
Intersection Summary
HCM Average Control Delay 85.6 HCM Level of Service F
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 59 765 332 0 784
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 62 805 349 0 825
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1805 980 1155
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1805 980 1155
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 80 100
cM capacity (veh/h) 87 303 605
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 62 1155 825
Volume Left 0 0 0
Volume Right 62 349 0
cSH 303 1700 1700
Volume to Capacity 0.20 0.68 0.49
Queue Length 95th (ft) 19 0 0
Control Delay (s) 19.9 0.0 0.0
Lane LOS C
Approach Delay (s) 19.9 0.0 0.0
Approach LOS C
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 144 31 12 359 363 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 152 33 13 378 382 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 204 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 204 408
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 96 99
cM capacity (veh/h) 422 803 1147
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 152 33 13 189 189 255 154
Volume Left 152 0 13 0 0 0 0
Volume Right 0 33 0 0 0 0 26
cSH 422 803 1147 1700 1700 1700 1700
Volume to Capacity 0.36 0.04 0.01 0.11 0.11 0.15 0.09
Queue Length 95th (ft) 40 3 1 0 0 0 0
Control Delay (s) 18.2 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 16.7 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 253 468 628 253 248 537
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 493 661 266 261 565
RTOR Reduction (vph) 0 301 0 151 0 0
Lane Group Flow (vph) 266 192 661 115 261 565
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.3 13.3 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.8 13.8 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 803 682 281 1217
v/s Ratio Prot c0.15 c0.35 c0.15 0.30
v/s Ratio Perm 0.12 0.07
v/c Ratio 0.69 0.55 0.82 0.17 0.93 0.46
Uniform Delay, d1 22.6 21.8 15.8 11.0 26.1 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 1.9 9.3 0.5 34.9 1.3
Delay (s) 27.5 23.7 25.1 11.5 61.0 6.7
Level of Service C C C B E A
Approach Delay (s) 25.0 21.2 23.9
Approach LOS C C C
Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Volume (vph) 83 628 53 116 743 92 69 26 153 281 40 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 661 56 122 782 97 73 27 161 296 42 102
RTOR Reduction (vph) 0 0 44 0 0 76 0 57 70 0 55 0
Lane Group Flow (vph) 87 661 12 122 782 21 73 42 19 296 89 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 16.5 16.5 4.4 16.5 16.5 4.4 16.7 16.7 24.4 36.7
Effective Green, g (s) 4.9 17.0 17.0 4.9 17.0 17.0 4.9 17.2 17.2 24.9 37.2
Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.21 0.06 0.21 0.21 0.31 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 752 336 210 752 336 210 339 323 551 774
v/s Ratio Prot 0.05 c0.19 0.04 c0.22 c0.02 c0.03 c0.17 0.05
v/s Ratio Perm 0.01 0.01 0.01
v/c Ratio 0.81 0.88 0.04 0.58 1.04 0.06 0.35 0.13 0.06 0.54 0.12
Uniform Delay, d1 37.1 30.5 25.0 36.6 31.5 25.1 36.0 25.3 25.0 22.8 12.1
Progression Factor 1.00 1.00 1.00 0.97 0.51 0.23 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.9 11.4 0.0 2.6 37.4 0.0 1.0 0.8 0.4 1.0 0.3
Delay (s) 70.9 41.9 25.0 38.1 53.5 5.7 37.0 26.1 25.3 23.8 12.4
Level of Service E D C D D A D C C C B
Approach Delay (s) 43.9 47.0 28.9 20.1
Approach LOS D D C C
Intersection Summary
HCM Average Control Delay 39.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Volume (vph) 216 743 163 377 854 318 173 326 510 339 301 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 227 782 172 397 899 335 182 343 537 357 317 248
RTOR Reduction (vph) 0 0 115 0 0 227 0 69 267 0 0 198
Lane Group Flow (vph) 227 782 57 397 899 108 182 443 101 357 317 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 25.8 25.8 11.5 25.2 25.2 9.0 15.0 15.0 9.7 15.7 15.7
Effective Green, g (s) 12.6 26.3 26.3 12.0 25.7 25.7 9.5 15.5 15.5 10.2 16.2 16.2
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.19 0.19 0.13 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1672 520 515 1137 509 210 624 279 438 377 321
v/s Ratio Prot c0.13 0.15 0.12 c0.25 0.10 0.14 c0.10 c0.17
v/s Ratio Perm 0.04 0.07 0.07 0.03
v/c Ratio 0.81 0.47 0.11 0.77 0.79 0.21 0.87 0.71 0.36 0.82 0.84 0.16
Uniform Delay, d1 32.6 21.3 18.7 32.7 24.7 19.8 34.6 30.1 28.0 34.0 30.7 26.3
Progression Factor 0.77 0.56 0.46 0.81 0.76 0.69 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.7 0.7 0.3 5.5 4.4 0.7 29.1 3.7 0.8 11.1 15.4 0.2
Delay (s) 37.7 12.7 8.9 32.0 23.2 14.3 63.7 33.8 28.8 45.1 46.1 26.5
Level of Service D B A C C B E C C D D C
Approach Delay (s) 16.9 23.5 37.2 40.4
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4926 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.71 1.00
Satd. Flow (perm) 4926 1770 3539 1583 1548 1312 1255 1583
Volume (vph) 0 1259 333 68 1113 255 6 0 17 611 1 427
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1325 351 72 1172 268 6 0 18 643 1 449
RTOR Reduction (vph) 0 54 0 0 0 0 0 12 0 0 0 41
Lane Group Flow (vph) 0 1622 0 72 1172 268 0 12 0 322 322 408
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 37.0 5.0 46.5 80.0 24.5 24.5 24.5 24.5
Effective Green, g (s) 37.5 5.5 47.0 80.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.47 0.07 0.59 1.00 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2309 122 2079 1583 484 410 392 495
v/s Ratio Prot c0.33 0.04 c0.33
v/s Ratio Perm 0.17 0.01 0.25 0.26 c0.26
v/c Ratio 0.70 0.59 0.56 0.17 0.02 0.79 0.82 0.83
Uniform Delay, d1 16.8 36.2 10.2 0.0 19.0 25.1 25.4 25.5
Progression Factor 0.45 1.23 0.75 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 5.6 0.8 0.2 0.0 9.5 13.0 10.7
Delay (s) 9.1 50.0 8.4 0.2 19.1 34.6 38.4 36.2
Level of Service A D A A B C D D
Approach Delay (s) 9.1 9.0 19.1 36.4
Approach LOS A A B D
Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.83
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1515
Volume (vph) 21 1563 298 0 849 383 582 0 345 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 1645 314 0 894 403 613 0 363 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 22 1645 314 0 894 403 613 180 181 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 33.4 80.0 26.7 80.0 37.6 37.6 37.6 37.6
Effective Green, g (s) 2.7 33.9 80.0 27.2 80.0 38.1 38.1 38.1 38.1
Actuated g/C Ratio 0.03 0.42 1.00 0.34 1.00 0.48 0.48 0.48 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 2715 1583 1729 1583 662 716 716 722
v/s Ratio Prot 0.01 c0.26 0.18 0.12
v/s Ratio Perm 0.20 0.25 c0.44 0.12 0.01
v/c Ratio 0.37 0.61 0.20 0.52 0.25 0.93 0.25 0.25 0.02
Uniform Delay, d1 37.8 17.9 0.0 21.1 0.0 19.6 12.5 12.5 11.1
Progression Factor 1.11 1.20 1.00 0.71 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.7 0.2 0.8 0.3 18.9 0.2 0.2 0.0
Delay (s) 44.4 22.1 0.2 15.7 0.3 38.5 12.7 12.7 11.1
Level of Service D C A B A D B B B
Approach Delay (s) 18.9 10.9 28.9 11.1
Approach LOS B B C B
Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4912 1610 3330 1583 1610 3387 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4912 1610 3330 1583 1610 3387 1583
Volume (vph) 235 1228 462 165 690 202 384 293 241 179 354 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 247 1293 486 174 726 213 404 308 254 188 373 160
RTOR Reduction (vph) 0 0 346 0 62 0 0 0 204 0 0 131
Lane Group Flow (vph) 247 1293 140 174 877 0 229 483 50 181 380 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.6 22.6 22.6 10.0 20.0 15.4 15.4 15.4 14.0 14.0 14.0
Effective Green, g (s) 13.1 23.1 23.1 10.5 20.5 15.9 15.9 15.9 14.5 14.5 14.5
Actuated g/C Ratio 0.16 0.29 0.29 0.13 0.26 0.20 0.20 0.20 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 562 1022 457 232 1259 320 662 315 292 614 287
v/s Ratio Prot 0.07 c0.37 0.10 c0.18 0.14 c0.15 c0.11 0.11
v/s Ratio Perm 0.09 0.03 0.02
v/c Ratio 0.44 1.27 0.31 0.75 0.70 0.72 0.73 0.16 0.62 0.62 0.10
Uniform Delay, d1 30.1 28.4 22.2 33.5 26.9 29.9 30.0 26.5 30.2 30.2 27.3
Progression Factor 0.48 0.48 0.64 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 126.1 1.5 12.8 3.2 7.4 4.0 0.2 3.9 1.9 0.2
Delay (s) 15.0 139.6 15.8 46.2 30.1 37.4 34.1 26.8 34.1 32.1 27.5
Level of Service B F B D C D C C C C C
Approach Delay (s) 94.7 32.7 32.9 31.6
Approach LOS F C C C
Intersection Summary
HCM Average Control Delay 58.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 149 583 228 140 661 194 323 483 113 184 358 235
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 614 240 147 696 204 340 508 119 194 377 247
RTOR Reduction (vph) 0 59 0 0 0 154 0 0 78 0 0 181
Lane Group Flow (vph) 157 795 0 147 696 50 340 508 41 194 377 66
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 16.5 5.5 16.5 16.5 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 17.0 6.0 17.0 17.0 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.34 0.34 0.10 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 823 152 859 384 354 639 543 177 452 384
v/s Ratio Prot c0.09 c0.23 0.08 0.20 c0.19 c0.27 0.11 0.20
v/s Ratio Perm 0.03 0.03 0.04
v/c Ratio 1.03 0.97 0.97 0.81 0.13 0.96 0.79 0.08 1.10 0.83 0.17
Uniform Delay, d1 32.0 26.2 31.9 25.0 20.7 27.7 20.8 15.5 31.5 25.2 20.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 82.0 23.1 62.4 5.8 0.2 37.3 9.9 0.3 95.7 16.4 1.0
Delay (s) 114.0 49.3 94.3 30.8 20.9 65.0 30.6 15.8 127.2 41.6 21.9
Level of Service F D F C C E C B F D C
Approach Delay (s) 59.4 37.8 40.9 55.9
Approach LOS E D D E
Intersection Summary
HCM Average Control Delay 48.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3518 1770 3539 1583 1770 1672 1770 1639
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3518 1770 3539 1583 1770 1672 1770 1639
Volume (vph) 122 785 32 53 878 406 48 28 59 592 28 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 128 826 34 56 924 427 51 29 62 623 29 116
RTOR Reduction (vph) 0 3 0 0 0 151 0 57 0 0 61 0
Lane Group Flow (vph) 128 857 0 56 924 276 51 34 0 623 84 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.5 21.8 4.4 20.7 20.7 3.3 6.4 39.4 42.5
Effective Green, g (s) 6.0 22.3 4.9 21.2 21.2 3.8 6.9 39.9 43.0
Actuated g/C Ratio 0.07 0.25 0.05 0.24 0.24 0.04 0.08 0.44 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 872 96 834 373 75 128 785 783
v/s Ratio Prot 0.07 c0.24 0.03 c0.26 c0.03 0.02 c0.35 c0.05
v/s Ratio Perm 0.17
v/c Ratio 1.08 0.98 0.58 1.11 0.74 0.68 0.26 0.79 0.11
Uniform Delay, d1 42.0 33.7 41.6 34.4 31.8 42.5 39.2 21.5 12.9
Progression Factor 1.00 1.00 0.67 0.59 0.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 107.4 26.6 7.5 63.2 10.7 22.4 1.1 5.5 0.1
Delay (s) 149.4 60.2 35.2 83.4 18.8 64.9 40.3 27.1 13.0
Level of Service F E D F B E D C B
Approach Delay (s) 71.8 61.9 49.1 24.4
Approach LOS E E D C
Intersection Summary
HCM Average Control Delay 55.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 953 489 66 1079 0 0 0 0 640 0 258
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1003 515 69 1136 0 0 0 0 674 0 272
RTOR Reduction (vph) 0 0 111 0 0 0 0 0 0 0 57 0
Lane Group Flow (vph) 0 1003 404 69 1136 0 0 0 0 674 215 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.28 0.04 c0.32 c0.20 0.14
v/s Ratio Perm 0.26
v/c Ratio 0.69 0.62 0.29 0.55 0.61 0.42
Uniform Delay, d1 21.9 21.0 35.1 11.2 25.7 23.9
Progression Factor 0.46 0.42 1.24 1.64 1.00 1.00
Incremental Delay, d2 1.5 2.4 0.6 1.0 1.0 2.5
Delay (s) 11.4 11.3 44.1 19.3 26.7 26.5
Level of Service B B D B C C
Approach Delay (s) 11.4 20.7 0.0 26.6
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1596 0 0 683 456 273
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1680 0 0 719 480 287
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1680 0 0 719 480 273
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 60.1 60.1 20.9 20.9
Effective Green, g (s) 60.6 60.6 21.4 21.4
Actuated g/C Ratio 0.67 0.67 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2383 2383 816 376
v/s Ratio Prot c0.47 0.20 0.14
v/s Ratio Perm c0.17
v/c Ratio 0.70 0.30 0.59 0.73
Uniform Delay, d1 9.1 6.0 30.4 31.6
Progression Factor 0.37 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.3 1.1 6.9
Delay (s) 4.7 6.4 31.5 38.5
Level of Service A A C D
Approach Delay (s) 4.7 6.4 34.1
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 12.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 5 8 23 25 234 7 787 26 132 669 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 5 8 24 26 246 7 828 27 139 704 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1551 1856 356 1484 1833 414 712 856
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1551 1856 356 1484 1833 414 712 856
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 55 91 99 65 57 58 99 82
cM capacity (veh/h) 26 59 641 68 61 587 884 780
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 297 7 414 414 27 139 469 242
Volume Left 12 24 7 0 0 0 139 0 0
Volume Right 8 246 0 0 0 27 0 0 7
cSH 46 381 884 1700 1700 1700 780 1700 1700
Volume to Capacity 0.55 0.78 0.01 0.24 0.24 0.02 0.18 0.28 0.14
Queue Length 95th (ft) 51 163 1 0 0 0 16 0 0
Control Delay (s) 153.9 39.9 9.1 0.0 0.0 0.0 10.6 0.0 0.0
Lane LOS F E A B
Approach Delay (s) 153.9 39.9 0.1 1.7
Approach LOS F E
Intersection Summary
Average Delay 8.5
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 161 5 7 265 2 16 0 2 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 169 5 7 279 2 17 0 2 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 281 175 469 470 172 471 472 280
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 175 469 470 172 471 472 280
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 97 100 100 100 100 100
cM capacity (veh/h) 1281 1402 501 489 872 499 488 759
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 288 19 1
Volume Left 1 7 17 0
Volume Right 5 2 2 0
cSH 1281 1402 526 488
Volume to Capacity 0.00 0.01 0.04 0.00
Queue Length 95th (ft) 0 0 3 0
Control Delay (s) 0.1 0.2 12.1 12.4
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 12.1 12.4
Approach LOS B B
Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 33.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 146 2 4 279 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 154 2 4 294 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 156 464 467 155 468 464 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 156 464 467 155 468 464 298
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1259 1424 506 491 891 497 493 742
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 157 306 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1259 1424 493 532
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.5 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.5 11.8
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 154 27 7 331 27 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 162 28 7 348 28 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 191 539 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 539 176
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 1383 500 867
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 191 356 55
Volume Left 0 7 28
Volume Right 28 0 26
cSH 1700 1383 628
Volume to Capacity 0.11 0.01 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.2 11.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.3
Approach LOS B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 160 23 36 225 0 114 0 26 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 168 24 38 237 0 120 0 27 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 237 193 493 493 181 521 505 237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 237 193 493 493 181 521 505 237
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 75 100 97 100 100 100
cM capacity (veh/h) 1330 1381 476 464 862 442 457 802
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 193 275 147 0
Volume Left 0 38 120 0
Volume Right 24 0 27 0
cSH 1330 1381 519 1700
Volume to Capacity 0.00 0.03 0.28 0.00
Queue Length 95th (ft) 0 2 29 0
Control Delay (s) 0.0 1.3 14.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 1.3 14.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 131 51 0 235 55 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 54 0 247 58 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 412 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 412 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 90 100
cM capacity (veh/h) 1382 596 880
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 192 247 58
Volume Left 0 0 58
Volume Right 54 0 0
cSH 1700 1382 596
Volume to Capacity 0.11 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 161 1341 268 77 819 768 585 108 368 477 316
v/c Ratio 0.30 1.32 0.55 0.14 1.37 1.00 2.65 0.43 0.81 0.73 1.05
Control Delay 45.1 193.6 36.6 31.6 211.6 55.8 778.1 75.6 20.8 68.1 113.0
Queue Delay 0.0 278.1 0.0 0.0 95.1 44.0 0.0 0.0 25.5 421.4 0.0
Total Delay 45.1 471.7 36.6 31.6 306.7 99.8 778.1 75.6 46.3 489.4 113.0
Queue Length 50th (ft) 130 ~991 180 50 ~1215 ~427 ~1028 58 0 243 ~279
Queue Length 95th (ft) 199 #1137 289 m74m#1436 m#818 #1271 89 110 #350 #485
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 531 1017 490 567 597 766 221 376 497 656 300
Starvation Cap Reductn 0 0 0 0 80 83 0 0 0 0 0
Spillback Cap Reductn 0 325 0 0 0 0 0 0 133 409 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 1.94 0.55 0.14 1.58 1.12 2.65 0.29 1.01 1.93 1.05
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1472 718 81 995 374 969
v/c Ratio 0.88 0.78 0.32 0.49 0.72 1.18dr
Control Delay 28.3 18.3 44.1 15.7 32.9 37.2
Queue Delay 126.9 32.0 0.0 0.2 0.0 40.7
Total Delay 155.2 50.2 44.1 15.9 32.9 77.9
Queue Length 50th (ft) 383 247 19 150 179 226
Queue Length 95th (ft) m283 m190 m29 m221 #292 #356
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 918 257 2035 523 1063
Starvation Cap Reductn 533 235 0 0 0 0
Spillback Cap Reductn 0 0 0 339 0 171
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.28 1.05 0.32 0.59 0.72 1.09
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 806 1040 525 493 303 319 601 9 18
v/c Ratio 0.70 1.09 0.94 0.32 0.87 0.91 0.57 0.02 0.05
Control Delay 43.9 76.0 65.0 18.8 53.2 58.9 7.9 25.7 18.8
Queue Delay 0.0 77.9 0.0 0.0 0.0 0.0 0.4 0.0 0.0
Total Delay 43.9 153.8 65.0 18.8 53.2 58.9 8.3 25.7 18.8
Queue Length 50th (ft) 171 ~943 148 126 115 122 9 4 4
Queue Length 95th (ft) m177 #1289 #239 173 m#213 m#230 m38 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 951 558 1544 347 349 1052 365 363
Starvation Cap Reductn 0 134 0 0 0 0 0 0 0
Spillback Cap Reductn 0 24 0 0 0 0 122 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 1.27 0.94 0.32 0.87 0.91 0.65 0.02 0.05
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative D
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 144 1276 975 107 108
v/c Ratio 0.37 0.57 0.59 0.23 0.22
Control Delay 28.4 19.5 17.3 24.8 6.3
Queue Delay 0.0 1.7 0.0 0.0 0.0
Total Delay 28.4 21.2 17.3 24.8 6.3
Queue Length 50th (ft) 41 292 176 42 0
Queue Length 95th (ft) m56 324 249 83 36
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1664 465 495
Starvation Cap Reductn 0 762 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.16 0.85 0.59 0.23 0.22
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



12: US-101 NB Ramps & Commerce Boulevard 2020 + Alternative D
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 383 385 49 16 581 437 7 648 912
v/c Ratio 0.90 0.90 0.11 0.11 1.09 0.21 0.05 0.69 0.99
Control Delay 55.1 55.2 8.0 29.3 96.8 10.3 39.6 33.0 22.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.9
Total Delay 55.1 55.2 8.0 29.3 96.8 10.3 39.6 33.0 45.8
Queue Length 50th (ft) 192 193 0 5 ~333 42 3 168 275
Queue Length 95th (ft) #353 #356 25 23 #524 124 m3 m#295 m#423
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 452 179 531 2076 177 945 919
Starvation Cap Reductn 0 0 0 0 0 0 0 0 63
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.87 0.87 0.11 0.09 1.09 0.21 0.04 0.69 1.07
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

16: Rohnert Park Expy & Stony Point Road 2020 + Alternative D
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 266 493 661 266 261 565
v/c Ratio 0.68 0.76 0.83 0.32 0.93 0.46
Control Delay 32.2 14.4 27.8 3.1 69.1 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.2 14.4 27.8 3.1 69.1 7.5
Queue Length 50th (ft) 94 34 228 0 104 101
Queue Length 95th (ft) 164 #139 #416 38 #235 164
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 681 801 832 282 1216
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.72 0.83 0.32 0.93 0.46
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 87 661 56 122 782 97 73 99 89 296 144
v/c Ratio 0.65 0.88 0.15 0.47 1.04 0.23 0.28 0.23 0.21 0.56 0.17
Control Delay 60.6 45.5 8.8 38.8 57.3 2.3 38.1 12.0 7.8 28.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.6 45.5 8.8 38.8 57.3 2.3 38.1 12.0 7.8 28.4 5.5
Queue Length 50th (ft) 43 169 0 22 ~221 1 18 11 0 123 12
Queue Length 95th (ft) #111 #264 29 m34 m#315 m2 38 52 37 202 43
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 380 257 752 413 257 430 425 531 864
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.88 0.15 0.47 1.04 0.23 0.28 0.23 0.21 0.56 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2020 + Alternative D
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 782 172 397 899 335 182 512 368 357 317 248
v/c Ratio 0.81 0.47 0.27 0.77 0.79 0.46 0.87 0.74 0.67 0.81 0.84 0.48
Control Delay 44.5 12.8 2.4 36.0 24.1 3.5 73.5 31.9 11.9 51.7 51.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.5 12.8 2.4 36.0 24.1 3.5 73.5 31.9 11.9 51.7 51.3 7.3
Queue Length 50th (ft) 69 58 5 110 240 19 92 108 16 92 151 0
Queue Length 95th (ft) m#124 m67 m8 m#156 m287 m30 #210 163 106 #172 #279 57
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1669 636 515 1135 734 210 752 567 439 396 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.47 0.27 0.77 0.79 0.46 0.87 0.68 0.65 0.81 0.80 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1676 72 1172 268 24 322 322 449
v/c Ratio 0.69 0.49 0.56 0.17 0.05 0.78 0.82 0.84
Control Delay 9.1 53.2 9.3 0.2 9.5 38.5 42.5 36.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.1 53.2 9.3 0.2 9.5 38.5 42.5 36.4
Queue Length 50th (ft) 145 38 133 0 2 143 146 171
Queue Length 95th (ft) 183 m62 m155 m0 17 238 #267 #284
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2415 147 2077 1583 576 476 455 611
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.49 0.56 0.17 0.04 0.68 0.71 0.73
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2020 + Alternative D
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 22 1645 314 894 403 613 181 182 18
v/c Ratio 0.17 0.61 0.20 0.47 0.25 0.92 0.25 0.25 0.02
Control Delay 40.7 23.4 0.2 15.7 0.3 40.9 12.3 12.3 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.7 23.4 0.2 15.7 0.3 40.9 12.3 12.3 8.3
Queue Length 50th (ft) 12 250 0 76 0 244 47 47 3
Queue Length 95th (ft) m16 265 m0 120 m0 #456 85 86 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 2714 1583 1899 1583 730 791 791 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.61 0.20 0.47 0.25 0.84 0.23 0.23 0.02
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 1293 486 174 939 229 483 254 181 380 160
v/c Ratio 0.44 1.27 0.61 0.75 0.71 0.71 0.73 0.49 0.62 0.62 0.38
Control Delay 16.9 145.9 4.6 60.0 29.2 43.2 36.9 7.4 39.4 34.4 7.7
Queue Delay 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.9 145.9 5.5 60.0 29.2 43.2 36.9 7.4 39.4 34.4 7.7
Queue Length 50th (ft) 30 ~431 0 88 146 116 123 0 91 96 0
Queue Length 95th (ft) 58 #534 20 #222 #216 #214 176 58 158 138 47
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1020 802 231 1323 342 707 536 342 720 462
Starvation Cap Reductn 0 0 121 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 1.27 0.71 0.75 0.71 0.67 0.68 0.47 0.53 0.53 0.35
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 157 854 147 696 204 340 508 119 194 377 247
v/c Ratio 1.03 0.97 0.97 0.81 0.38 0.96 0.79 0.19 1.10 0.83 0.44
Control Delay 118.8 49.3 102.1 34.1 6.0 70.2 32.2 4.5 130.4 43.6 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 118.8 49.3 102.1 34.1 6.0 70.2 32.2 4.5 130.4 43.6 6.5
Queue Length 50th (ft) ~72 176 65 148 0 146 194 0 ~97 154 3
Queue Length 95th (ft) #183 #295 #170 #230 47 #298 #346 31 #214 #292 54
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 152 883 152 859 539 354 639 621 177 452 565
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.97 0.97 0.81 0.38 0.96 0.79 0.19 1.10 0.83 0.44
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 860 56 924 427 51 91 623 145
v/c Ratio 1.08 0.88 0.47 1.02 0.77 0.43 0.44 0.81 0.17
Control Delay 150.1 43.8 38.7 55.9 14.1 52.2 22.9 34.4 5.2
Queue Delay 0.0 0.8 0.0 0.0 0.5 0.0 0.0 0.0 0.0
Total Delay 150.1 44.6 38.7 55.9 14.6 52.2 22.9 34.4 5.2
Queue Length 50th (ft) ~82 252 29 ~303 7 28 16 310 9
Queue Length 95th (ft) #194 #377 m55 #403 #183 65 59 #556 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 118 980 118 904 552 118 366 767 844
Starvation Cap Reductn 0 0 0 0 15 0 0 0 0
Spillback Cap Reductn 0 22 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.90 0.47 1.02 0.80 0.43 0.25 0.81 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1003 515 69 1136 674 272
v/c Ratio 0.67 0.67 0.27 0.55 0.61 0.48
Control Delay 11.8 8.6 43.4 19.6 28.6 19.9
Queue Delay 0.4 0.7 0.0 0.4 0.0 0.0
Total Delay 12.2 9.3 43.4 20.0 28.6 19.9
Queue Length 50th (ft) 147 90 38 281 164 83
Queue Length 95th (ft) m173 m122 m74 345 222 157
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 774 295 2084 1106 567
Starvation Cap Reductn 140 68 0 399 0 0
Spillback Cap Reductn 47 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.73 0.23 0.67 0.61 0.48
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1680 719 480 287
v/c Ratio 0.70 0.30 0.59 0.74
Control Delay 5.3 7.3 32.6 40.3
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 5.4 7.3 32.6 40.3
Queue Length 50th (ft) 189 75 126 143
Queue Length 95th (ft) 250 142 150 201
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2384 2384 1221 574
Starvation Cap Reductn 60 0 0 0
Spillback Cap Reductn 0 81 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.31 0.39 0.50
Intersection Summary



NEAR-TERM 2008 + ALTERNATIVE E
TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2008 + Alternative E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 8 14 222 13 97 12 795 62 91 514 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 8 15 234 14 102 13 837 65 96 541 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1654 1662 543 1646 1631 869 544 902
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1654 1662 543 1646 1631 869 544 902
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 90 97 0 84 71 99 87
cM capacity (veh/h) 44 84 540 64 88 351 1025 754
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 23 349 13 902 96 544
Volume Left 0 234 13 0 96 0
Volume Right 15 102 0 65 0 3
cSH 181 85 1025 1700 754 1700
Volume to Capacity 0.13 4.11 0.01 0.53 0.13 0.32
Queue Length 95th (ft) 11 Err 1 0 11 0
Control Delay (s) 27.8 Err 8.6 0.0 10.5 0.0
Lane LOS D F A B
Approach Delay (s) 27.8 Err 0.1 1.6
Approach LOS D F
Intersection Summary
Average Delay 1813.9
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2008 + Alternative E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 131 26 89 201 10 126 19 312 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 138 27 94 212 11 133 20 328 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 222 165 593 582 152 915 591 217
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 222 165 593 582 152 915 591 217
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 93 65 95 63 93 97 99
cM capacity (veh/h) 1347 1413 381 393 895 146 389 823
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 316 481 32
Volume Left 11 94 133 11
Volume Right 27 11 328 11
cSH 1347 1413 628 281
Volume to Capacity 0.01 0.07 0.77 0.11
Queue Length 95th (ft) 1 5 177 9
Control Delay (s) 0.5 2.7 27.0 19.4
Lane LOS A A D C
Approach Delay (s) 0.5 2.7 27.0 19.4
Approach LOS D C
Intersection Summary
Average Delay 14.5
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 433 10 10 279 20 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 456 11 11 294 21 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 315 466 823 818 461 823 813 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 315 466 823 818 461 823 813 304
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 96 97 98 96 97 99
cM capacity (veh/h) 1245 1095 277 305 600 276 307 736
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 477 325 32 32
Volume Left 11 11 11 11
Volume Right 11 21 11 11
cSH 1245 1095 351 364
Volume to Capacity 0.01 0.01 0.09 0.09
Queue Length 95th (ft) 1 1 7 7
Control Delay (s) 0.3 0.4 16.3 15.8
Lane LOS A A C C
Approach Delay (s) 0.3 0.4 16.3 15.8
Approach LOS C C
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 37.5% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2008 + Alternative E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 432 10 10 279 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 455 11 11 294 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 465 817 806 460 817 806 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 465 817 806 460 817 806 299
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 96 97 98 96 97 99
cM capacity (veh/h) 1257 1096 280 310 601 279 310 741
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 476 315 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 1257 1096 354 367
Volume to Capacity 0.01 0.01 0.09 0.09
Queue Length 95th (ft) 1 1 7 7
Control Delay (s) 0.3 0.4 16.2 15.7
Lane LOS A A C C
Approach Delay (s) 0.3 0.4 16.2 15.7
Approach LOS C C
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 60 315 77 116 238 99 35 6 266 112 21 14
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 63 332 81 122 251 104 37 6 280 118 22 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 355 413 1071 1097 372 1328 1086 303
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 355 413 1071 1097 372 1328 1086 303
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 89 76 96 58 0 88 98
cM capacity (veh/h) 1204 1146 156 180 674 66 183 737
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 476 477 323 155
Volume Left 63 122 37 118
Volume Right 81 104 280 15
cSH 1204 1146 471 81
Volume to Capacity 0.05 0.11 0.69 1.92
Queue Length 95th (ft) 4 9 128 339
Control Delay (s) 1.6 3.0 27.8 541.2
Lane LOS A A D F
Approach Delay (s) 1.6 3.0 27.8 541.2
Approach LOS D F
Intersection Summary
Average Delay 66.3
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 52 493 148 187 326 89 80 45 222 88 13 47
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 55 519 156 197 343 94 84 47 234 93 14 49
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked 0.86 0.86 0.86 0.86 0.86 0.86
vC, conflicting volume 437 675 1546 1537 597 1747 1568 390
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 346 675 1634 1623 597 1868 1660 292
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 79 0 28 54 0 78 92
cM capacity (veh/h) 1044 916 43 66 503 9 62 644
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 729 634 365 156
Volume Left 55 197 84 93
Volume Right 156 94 234 49
cSH 1044 916 117 14
Volume to Capacity 0.05 0.21 3.13 10.86
Queue Length 95th (ft) 4 20 Err Err
Control Delay (s) 1.3 5.1 Err Err
Lane LOS A A F F
Approach Delay (s) 1.3 5.1 Err Err
Approach LOS F F
Intersection Summary
Average Delay 2767.3
Intersection Capacity Utilization 101.4% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1800 1681 1770 1583 1770 3539 1583 3433 1741
Flt Permitted 0.99 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1800 1681 1770 1583 1770 3539 1583 3433 1741
Volume (vph) 99 537 166 181 296 540 204 155 265 451 131 102
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 104 565 175 191 312 568 215 163 279 475 138 107
RTOR Reduction (vph) 0 6 0 0 0 376 0 0 256 0 17 0
Lane Group Flow (vph) 0 838 0 191 312 192 215 163 23 475 228 0
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 47.5 53.5 53.5 53.5 19.5 12.7 12.7 28.3 21.5
Effective Green, g (s) 48.0 54.0 54.0 54.0 20.0 13.2 13.2 28.8 22.0
Actuated g/C Ratio 0.30 0.34 0.34 0.34 0.12 0.08 0.08 0.18 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 540 567 597 534 221 292 131 618 239
v/s Ratio Prot c0.47 0.11 c0.18 c0.12 0.05 0.14 c0.13
v/s Ratio Perm 0.12 0.01
v/c Ratio 1.55 0.34 0.52 0.36 0.97 0.56 0.18 0.77 0.95
Uniform Delay, d1 56.0 39.6 42.6 40.0 69.7 70.6 68.3 62.4 68.5
Progression Factor 1.00 0.91 0.91 2.05 1.00 1.00 1.00 0.96 0.96
Incremental Delay, d2 257.7 1.4 2.9 1.7 52.5 2.3 0.6 5.7 44.8
Delay (s) 313.7 37.5 41.8 83.5 122.2 72.9 69.0 65.7 110.6
Level of Service F D D F F E E E F
Approach Delay (s) 313.7 63.2 87.4 80.9
Approach LOS F E F F
Intersection Summary
HCM Average Control Delay 136.1 HCM Level of Service F
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 97.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

8: Commerce Boulevard & Redwood Drive 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Volume (vph) 5 30 140 5 95 95 164 155 5 30 202 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 147 5 100 100 173 163 5 32 213 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 2 0
Lane Group Flow (vph) 5 32 17 5 111 0 173 163 3 32 216 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 13.8 48.9 48.9 3.3 38.4
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 14.3 49.4 49.4 3.8 38.9
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.18 0.62 0.62 0.05 0.49
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 316 2185 978 84 1715
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.05 0.02 c0.06
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.55 0.07 0.00 0.38 0.13
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 29.9 6.1 5.9 37.0 11.2
Progression Factor 1.00 1.00 1.00 0.84 1.36 1.03 0.86 0.80 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 1.3 0.4 1.3 0.0 0.0 2.9 0.2
Delay (s) 39.7 32.4 32.1 33.6 44.8 32.0 5.3 4.7 39.8 11.4
Level of Service D C C C D C A A D B
Approach Delay (s) 32.3 44.5 18.9 15.0
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 30.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.91
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3084
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3084
Volume (vph) 0 872 381 89 523 0 0 0 0 328 324 489
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 918 401 94 551 0 0 0 0 345 341 515
RTOR Reduction (vph) 0 0 143 0 0 0 0 0 0 0 213 0
Lane Group Flow (vph) 0 918 258 94 551 0 0 0 0 345 643 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 1002
v/s Ratio Prot c0.26 c0.03 0.16
v/s Ratio Perm 0.16 c0.21 0.21
v/c Ratio 0.56 0.35 0.45 0.27 0.66 0.64
Uniform Delay, d1 15.5 13.7 36.2 8.6 23.2 23.0
Progression Factor 1.20 1.90 1.01 0.90 1.00 1.00
Incremental Delay, d2 0.1 0.1 1.4 0.3 6.4 3.2
Delay (s) 18.8 26.2 38.0 8.0 29.6 26.2
Level of Service B C D A C C
Approach Delay (s) 21.1 12.4 0.0 27.2
Approach LOS C B A C
Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3409 1681 1734 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3409 1681 1734 2787 1770 1814
Volume (vph) 0 604 595 413 360 117 253 108 569 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 636 626 435 379 123 266 114 599 44 43 9
RTOR Reduction (vph) 0 0 485 0 32 0 0 0 475 0 7 0
Lane Group Flow (vph) 0 636 141 435 470 0 185 195 124 44 45 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1491 347 358 575 365 374
v/s Ratio Prot c0.13 c0.13 0.14 0.11 c0.11 c0.02 0.02
v/s Ratio Perm 0.09 0.04
v/c Ratio 0.56 0.40 0.78 0.32 0.53 0.54 0.21 0.12 0.12
Uniform Delay, d1 27.5 26.4 32.1 14.7 28.3 28.4 26.4 25.8 25.8
Progression Factor 1.48 9.48 1.18 1.22 0.87 0.87 1.55 0.86 0.84
Incremental Delay, d2 1.6 2.7 6.3 0.5 5.3 5.4 0.8 0.7 0.7
Delay (s) 42.2 252.7 44.1 18.4 30.0 30.1 41.7 22.9 22.3
Level of Service D F D B C C D C C
Approach Delay (s) 146.6 30.3 37.2 22.6
Approach LOS F C D C
Intersection Summary
HCM Average Control Delay 77.0 HCM Level of Service E
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3513 1770 1583
Volume (vph) 195 1016 653 33 92 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 1069 687 35 97 248
RTOR Reduction (vph) 0 0 4 0 0 183
Lane Group Flow (vph) 205 1069 718 0 97 65
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 10.0 50.5 36.0 20.5 20.5
Effective Green, g (s) 10.5 51.0 36.5 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 451 2256 1603 465 416
v/s Ratio Prot 0.06 c0.30 0.20 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.45 0.47 0.45 0.21 0.16
Uniform Delay, d1 32.1 7.5 14.9 23.0 22.7
Progression Factor 0.92 2.10 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 0.9 1.0 0.8
Delay (s) 30.2 16.4 15.8 24.0 23.5
Level of Service C B B C C
Approach Delay (s) 18.6 15.8 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 418 3 40 8 3 5 514 489 2 7 435 600
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 440 3 42 8 3 5 541 515 2 7 458 632
RTOR Reduction (vph) 0 0 34 0 5 0 0 0 0 0 0 486
Lane Group Flow (vph) 220 223 8 0 11 0 541 517 0 7 458 146
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 15.4 15.4 15.4 1.5 27.1 43.6 1.5 18.0 18.0
Effective Green, g (s) 15.9 15.9 15.9 2.0 27.6 44.1 2.0 18.5 18.5
Actuated g/C Ratio 0.20 0.20 0.20 0.02 0.35 0.55 0.02 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 334 335 315 44 611 1950 44 818 366
v/s Ratio Prot 0.13 c0.13 c0.01 c0.31 0.15 0.00 c0.13
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.66 0.67 0.03 0.25 0.89 0.26 0.16 0.56 0.40
Uniform Delay, d1 29.5 29.6 25.8 38.3 24.7 9.4 38.2 27.2 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.29 1.12 4.84
Incremental Delay, d2 4.6 4.9 0.0 3.0 14.4 0.3 1.1 1.8 2.1
Delay (s) 34.2 34.5 25.9 41.3 39.1 9.8 50.5 32.3 128.1
Level of Service C C C D D A D C F
Approach Delay (s) 33.6 41.3 24.8 87.6
Approach LOS C D C F
Intersection Summary
HCM Average Control Delay 52.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 37 832 63 0 750
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 39 876 66 0 789
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1698 909 942
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1698 909 942
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 88 100
cM capacity (veh/h) 101 333 728
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 39 942 789
Volume Left 0 0 0
Volume Right 39 66 0
cSH 333 1700 1700
Volume to Capacity 0.12 0.55 0.46
Queue Length 95th (ft) 10 0 0
Control Delay (s) 17.2 0.0 0.0
Lane LOS C
Approach Delay (s) 17.2 0.0 0.0
Approach LOS C
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15

15: Business Park Drive & Redwood Drive 2008 + Alternative E
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 333 562 251 282 467
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 351 592 264 297 492
RTOR Reduction (vph) 0 274 0 150 0 0
Lane Group Flow (vph) 271 77 592 114 297 492
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.4 13.4 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.9 13.9 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 349 801 681 281 1215
v/s Ratio Prot c0.15 c0.32 c0.17 0.26
v/s Ratio Perm 0.05 0.07
v/c Ratio 0.69 0.22 0.74 0.17 1.06 0.40
Uniform Delay, d1 22.6 20.1 15.0 11.0 26.5 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.3 6.1 0.5 69.5 1.0
Delay (s) 27.8 20.4 21.0 11.5 96.0 6.2
Level of Service C C C B F A
Approach Delay (s) 23.7 18.1 40.0
Approach LOS C B D
Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 63.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 670 36 202 622 154 64 19 154 270 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 705 38 213 655 162 67 20 162 284 45 104
RTOR Reduction (vph) 0 0 29 0 0 119 0 63 70 0 59 0
Lane Group Flow (vph) 53 705 9 213 655 43 67 34 15 284 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.3 18.3 5.5 20.5 20.5 4.4 13.8 13.8 24.4 33.8
Effective Green, g (s) 3.8 18.8 18.8 6.0 21.0 21.0 4.9 14.3 14.3 24.9 34.3
Actuated g/C Ratio 0.05 0.24 0.24 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 832 372 257 929 416 210 279 269 551 715
v/s Ratio Prot 0.03 c0.20 0.06 c0.19 c0.02 c0.02 c0.16 0.05
v/s Ratio Perm 0.01 0.03 0.01
v/c Ratio 0.63 0.85 0.02 0.83 0.71 0.10 0.32 0.12 0.06 0.52 0.13
Uniform Delay, d1 37.4 29.2 23.5 36.5 26.7 22.4 36.0 27.6 27.3 22.6 13.8
Progression Factor 1.00 1.00 1.00 0.84 0.55 0.24 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 8.0 0.0 15.8 1.9 0.1 0.9 0.9 0.4 0.8 0.4
Delay (s) 51.8 37.2 23.6 46.5 16.5 5.3 36.8 28.5 27.7 23.4 14.2
Level of Service D D C D B A D C C C B
Approach Delay (s) 37.6 20.9 30.4 20.2
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 771 146 371 703 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 812 154 391 740 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 255 0 117 227 0 0 206
Lane Group Flow (vph) 245 812 51 391 740 122 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 26.0 26.0 11.5 25.4 25.4 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.6 26.5 26.5 12.0 25.9 25.9 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1684 524 515 1146 512 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.16 0.11 c0.21 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.08 0.03 0.03
v/c Ratio 0.88 0.48 0.10 0.76 0.65 0.24 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 21.3 18.5 32.6 23.1 19.8 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.81 0.50 0.37 0.78 0.69 0.97 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.1 0.7 0.3 5.3 2.3 0.9 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 45.8 11.4 7.0 30.7 18.2 20.1 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B A C B C D C C D D C
Approach Delay (s) 17.8 21.9 32.5 35.9
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4938 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4938 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1254 301 68 1071 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1320 317 72 1127 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 47 0 0 0 0 0 12 0 0 0 44
Lane Group Flow (vph) 0 1590 0 72 1127 209 0 13 0 370 370 325
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2216 117 2000 1583 512 439 420 530
v/s Ratio Prot c0.32 0.04 c0.32
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.21
v/c Ratio 0.72 0.62 0.56 0.13 0.03 0.84 0.88 0.61
Uniform Delay, d1 17.9 36.4 11.1 0.0 17.8 24.6 25.1 22.3
Progression Factor 0.41 1.15 0.82 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 8.2 1.0 0.2 0.0 13.7 18.9 2.1
Delay (s) 9.1 50.0 10.2 0.2 17.9 38.4 44.0 24.4
Level of Service A D B A B D D C
Approach Delay (s) 9.1 10.7 17.9 35.6
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.82
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1486
Volume (vph) 17 1677 273 0 1001 350 334 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1765 287 0 1054 368 352 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1765 287 0 1054 368 352 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 46.9 80.0 40.2 80.0 24.1 24.1 24.1 24.1
Effective Green, g (s) 2.7 47.4 80.0 40.7 80.0 24.6 24.6 24.6 24.6
Actuated g/C Ratio 0.03 0.59 1.00 0.51 1.00 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3797 1583 2587 1583 427 462 462 457
v/s Ratio Prot 0.01 c0.28 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.25 0.11 0.01
v/c Ratio 0.30 0.46 0.18 0.41 0.23 0.82 0.35 0.35 0.03
Uniform Delay, d1 37.7 9.2 0.0 12.2 0.0 25.7 21.5 21.5 19.4
Progression Factor 1.07 1.10 1.00 0.62 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.3 0.2 0.4 0.3 12.2 0.5 0.5 0.0
Delay (s) 42.2 10.3 0.2 7.9 0.3 37.9 21.9 21.9 19.4
Level of Service D B A A A D C C B
Approach Delay (s) 9.2 5.9 30.3 19.4
Approach LOS A A C B
Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 4950 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 4950 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1184 545 141 787 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1246 574 148 828 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 395 0 38 0 0 0 189 0 0 164
Lane Group Flow (vph) 284 1246 179 148 969 0 226 475 47 107 242 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 24.5 24.5 10.6 22.6 15.4 15.4 15.4 11.5 11.5 11.5
Effective Green, g (s) 13.0 25.0 25.0 11.1 23.1 15.9 15.9 15.9 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.31 0.31 0.14 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1589 495 246 1429 320 662 315 242 509 237
v/s Ratio Prot 0.08 c0.25 0.08 c0.20 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.51 0.78 0.36 0.60 0.68 0.71 0.72 0.15 0.44 0.48 0.12
Uniform Delay, d1 30.6 25.0 21.3 32.4 25.2 29.9 30.0 26.5 31.0 31.1 29.4
Progression Factor 0.70 0.68 2.63 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 3.6 1.9 4.1 2.6 6.9 3.7 0.2 1.3 0.7 0.2
Delay (s) 22.1 20.6 57.9 36.5 27.8 36.8 33.7 26.7 32.2 31.8 29.7
Level of Service C C E D C D C C C C C
Approach Delay (s) 31.0 28.9 32.7 31.1
Approach LOS C C C C
Intersection Summary
HCM Average Control Delay 30.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 119 321 494 108 142 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 125 338 520 114 149 360 231
RTOR Reduction (vph) 0 67 0 0 0 96 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 29 338 520 39 149 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 0.08 0.19
v/s Ratio Perm 0.02 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.08 0.94 0.81 0.07 0.83 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 20.7 27.3 20.5 15.2 30.6 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.1 33.1 10.4 0.3 26.8 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 20.7 60.4 30.9 15.4 57.4 37.3 21.3
Level of Service E C E C C E C B E D C
Approach Delay (s) 39.7 33.8 39.4 36.4
Approach LOS D C D D
Intersection Summary
HCM Average Control Delay 37.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3515 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3515 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 671 32 53 754 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 706 34 56 794 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 135 0 61 0 0 60 0
Lane Group Flow (vph) 107 737 0 56 794 216 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1125 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.21 0.03 c0.22 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.14
v/c Ratio 0.67 0.65 0.58 0.79 0.48 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 26.3 41.6 29.7 26.7 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.68 0.59 0.22 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 3.0 8.0 5.7 3.3 22.4 1.0 5.7 0.1
Delay (s) 50.4 29.3 36.2 23.4 9.2 64.9 40.2 30.6 16.7
Level of Service D C D C A E D C B
Approach Delay (s) 32.0 19.8 49.1 27.8
Approach LOS C B D C
Intersection Summary
HCM Average Control Delay 26.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 407 99 916 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 428 104 964 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 107 0 0 0 0 0 0 0 85 0
Lane Group Flow (vph) 0 862 321 104 964 0 0 0 0 673 138 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.27 c0.20 0.09
v/s Ratio Perm 0.20
v/c Ratio 0.59 0.49 0.44 0.46 0.61 0.27
Uniform Delay, d1 20.7 19.6 35.8 10.5 25.7 22.6
Progression Factor 0.54 0.48 1.25 1.65 1.00 1.00
Incremental Delay, d2 1.3 2.0 1.2 0.7 1.0 1.3
Delay (s) 12.5 11.5 46.0 18.0 26.7 23.9
Level of Service B B D B C C
Approach Delay (s) 12.1 20.7 0.0 26.0
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 367 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 386 248
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 1538 0 0 649 386 227
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 63.1 63.1 17.9 17.9
Effective Green, g (s) 63.6 63.6 18.4 18.4
Actuated g/C Ratio 0.71 0.71 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2501 2501 702 324
v/s Ratio Prot c0.43 0.18 0.11
v/s Ratio Perm c0.14
v/c Ratio 0.61 0.26 0.55 0.70
Uniform Delay, d1 6.8 4.7 32.1 33.3
Progression Factor 0.32 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 0.9 6.7
Delay (s) 3.1 5.0 33.0 40.0
Level of Service A A C D
Approach Delay (s) 3.1 5.0 35.7
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



26: Millbrae Ave & Stony Point Road 2008 + Alternative E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 7 6 11 2 7 199 19 734 20 116 554 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 7 6 12 2 7 209 20 773 21 122 583 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1364 1663 294 1363 1644 386 587 794
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1364 1663 294 1363 1644 386 587 794
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 87 92 98 98 91 66 98 85
cM capacity (veh/h) 57 80 703 86 82 612 984 823
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 219 20 386 386 21 122 389 199
Volume Left 7 2 20 0 0 0 122 0 0
Volume Right 12 209 0 0 0 21 0 0 4
cSH 112 640 984 1700 1700 1700 823 1700 1700
Volume to Capacity 0.22 0.34 0.02 0.23 0.23 0.01 0.15 0.23 0.12
Queue Length 95th (ft) 20 38 2 0 0 0 13 0 0
Control Delay (s) 46.0 15.6 8.7 0.0 0.0 0.0 10.1 0.0 0.0
Lane LOS E C A B
Approach Delay (s) 46.0 15.6 0.2 1.7
Approach LOS E C
Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15

27: Millbrae Ave & Primrose Ave 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 139 3 4 199 2 5 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 146 3 4 209 2 5 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 212 149 369 370 148 370 371 211
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 212 149 369 370 148 370 371 211
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 99 100 100 100 100 100
cM capacity (veh/h) 1359 1432 585 557 899 584 557 830
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 151 216 6 1
Volume Left 1 4 5 0
Volume Right 3 2 1 0
cSH 1359 1432 621 557
Volume to Capacity 0.00 0.00 0.01 0.00
Queue Length 95th (ft) 0 0 1 0
Control Delay (s) 0.1 0.2 10.9 11.5
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 10.9 11.5
Approach LOS B B
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15



28: Millbrae Ave & Whistler Ave 2008 + Alternative E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 123 2 4 208 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 129 2 4 219 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 132 365 368 131 369 365 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 132 365 368 131 369 365 223
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1341 1454 588 559 919 578 561 816
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 133 232 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1341 1454 561 614
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.2 11.5 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.5 10.9
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15

29: Millbrae Ave & Langner Ave 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 149 9 4 270 5 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 157 9 4 284 5 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 166 454 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 454 162
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1412 562 883
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 166 288 17
Volume Left 0 4 5
Volume Right 9 0 12
cSH 1700 1412 749
Volume to Capacity 0.10 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 9.9
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.9
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15



30: Millbrae Ave & Labath Ave 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak

Page 29
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 9 11 250 0 25 0 8 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 9 12 263 0 26 0 8 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 263 173 454 454 168 463 459 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 263 173 454 454 168 463 459 263
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 99 100 100 100
cM capacity (veh/h) 1301 1404 513 498 876 501 495 775
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 173 275 35 0
Volume Left 0 12 26 0
Volume Right 9 0 8 0
cSH 1301 1404 570 1700
Volume to Capacity 0.00 0.01 0.06 0.00
Queue Length 95th (ft) 0 1 5 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15

31: Millbrae Ave & Dowdell Ave 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 135 22 0 235 37 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 142 23 0 247 39 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 165 401 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 165 401 154
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1413 605 892
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 247 39
Volume Left 0 0 39
Volume Right 23 0 0
cSH 1700 1413 605
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 844 191 312 568 215 163 279 475 245
v/c Ratio 1.55 0.34 0.52 0.62 0.97 0.56 0.72 0.77 0.95
Control Delay 291.4 38.0 42.3 8.7 122.0 77.8 18.3 69.1 104.6
Queue Delay 95.5 5.0 27.7 1.3 0.0 0.0 1.0 18.8 0.0
Total Delay 386.9 43.0 70.1 10.1 122.0 77.8 19.2 87.9 104.6
Queue Length 50th (ft) ~1240 152 270 87 228 87 0 246 240
Queue Length 95th (ft) #1503 210 354 146 #402 127 95 #351 #422
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 546 567 597 911 221 376 418 619 257
Starvation Cap Reductn 0 307 286 167 0 0 0 0 0
Spillback Cap Reductn 66 0 0 0 0 0 31 142 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.76 0.73 1.00 0.76 0.97 0.43 0.72 1.00 0.95
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

8: Commerce Boulevard & Redwood Drive 2008 + Alternative E
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 147 5 200 173 163 5 32 218
v/c Ratio 0.04 0.15 0.48 0.04 0.44 0.55 0.07 0.00 0.20 0.12
Control Delay 34.4 32.8 11.5 29.0 25.5 34.5 5.3 4.6 35.8 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.5 29.0 25.5 34.5 5.3 4.6 35.8 11.8
Queue Length 50th (ft) 2 15 0 2 20 87 6 0 15 24
Queue Length 95th (ft) 13 39 49 m6 72 m111 m34 m1 40 64
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 488 155 854 400 2462 1102 184 1875
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.07 0.00 0.17 0.12
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 918 401 94 551 345 856
v/c Ratio 0.55 0.45 0.37 0.27 0.66 0.70
Control Delay 18.7 9.0 39.4 8.0 30.4 18.2
Queue Delay 8.3 1.8 0.0 0.0 0.0 0.8
Total Delay 27.0 10.8 39.4 8.1 30.4 18.9
Queue Length 50th (ft) 237 137 21 38 161 127
Queue Length 95th (ft) m236 m117 38 61 261 197
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 892 257 2035 523 1215
Starvation Cap Reductn 722 325 0 0 0 0
Spillback Cap Reductn 0 0 0 86 0 128
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.71 0.37 0.28 0.66 0.79
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative E
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 636 626 435 502 185 195 599 44 52
v/c Ratio 0.56 0.74 0.78 0.33 0.53 0.54 0.57 0.12 0.14
Control Delay 42.4 22.9 48.2 16.5 30.6 30.7 6.3 23.1 19.0
Queue Delay 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.4 25.2 48.2 16.5 30.6 30.7 6.3 23.1 19.0
Queue Length 50th (ft) 160 188 120 111 60 63 0 22 23
Queue Length 95th (ft) 182 267 #180 148 m124 m129 78 41 43
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 841 558 1523 347 358 1050 365 381
Starvation Cap Reductn 0 110 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.86 0.78 0.33 0.53 0.54 0.57 0.12 0.14
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 205 1069 722 97 248
v/c Ratio 0.46 0.47 0.45 0.21 0.41
Control Delay 32.1 16.6 16.2 24.5 5.8
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 32.1 17.2 16.2 24.5 5.8
Queue Length 50th (ft) 64 256 123 38 0
Queue Length 95th (ft) 87 275 180 76 53
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1609 465 598
Starvation Cap Reductn 0 740 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.71 0.45 0.21 0.41
Intersection Summary

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative E
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 220 223 42 16 541 517 7 458 632
v/c Ratio 0.66 0.67 0.12 0.11 1.02 0.23 0.05 0.40 0.67
Control Delay 38.7 39.0 8.8 29.3 74.3 9.2 43.4 27.1 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Total Delay 38.7 39.0 8.8 29.3 74.3 9.2 43.4 27.1 12.3
Queue Length 50th (ft) 107 109 0 5 ~278 39 4 126 151
Queue Length 95th (ft) 168 170 23 23 #478 147 m5 #224 166
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2270 177 1140 938
Starvation Cap Reductn 0 0 0 0 0 0 0 0 67
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.50 0.09 0.09 1.02 0.23 0.04 0.40 0.73
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 351 592 264 297 492
v/c Ratio 0.69 0.56 0.74 0.32 1.06 0.40
Control Delay 32.6 6.7 22.9 3.1 100.8 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 6.7 22.9 3.1 100.8 6.8
Queue Length 50th (ft) 96 0 193 0 ~136 84
Queue Length 95th (ft) 168 57 #351 38 #272 136
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 654 800 830 281 1215
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.54 0.74 0.32 1.06 0.40
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2008 + Alternative E
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 705 38 213 655 162 67 97 85 284 149
v/c Ratio 0.40 0.94 0.10 0.83 0.71 0.30 0.26 0.25 0.22 0.53 0.18
Control Delay 44.6 53.3 9.9 54.2 20.4 2.3 37.7 11.2 8.1 27.8 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 53.3 9.9 54.2 20.4 2.3 37.7 11.2 8.1 27.8 5.7
Queue Length 50th (ft) 26 183 0 38 131 0 16 8 0 118 13
Queue Length 95th (ft) 61 #290 23 m#104 #244 m4 36 48 36 193 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 929 535 257 392 387 531 827
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.94 0.10 0.83 0.71 0.30 0.26 0.25 0.22 0.53 0.18
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 812 154 391 740 377 144 435 274 383 278 256
v/c Ratio 0.88 0.48 0.25 0.76 0.65 0.49 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 52.0 11.6 2.0 34.8 18.7 4.4 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.0 11.6 2.0 34.8 18.7 4.4 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 76 57 3 107 182 35 71 74 0 95 129 0
Queue Length 95th (ft) m#133 m63 m6 #167 213 47 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1145 767 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.48 0.25 0.76 0.65 0.49 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2008 + Alternative E
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1637 72 1127 209 25 370 370 369
v/c Ratio 0.71 0.51 0.56 0.13 0.05 0.84 0.88 0.64
Control Delay 8.9 53.0 10.8 0.2 9.8 43.2 48.5 23.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 53.0 10.8 0.2 9.8 43.2 48.5 23.6
Queue Length 50th (ft) 134 34 176 0 2 169 172 120
Queue Length 95th (ft) 171 m71 99 m0 18 #318 #329 209
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2319 142 2000 1583 568 475 455 616
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.51 0.56 0.13 0.04 0.78 0.81 0.60
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1765 287 1054 368 352 161 161 18
v/c Ratio 0.14 0.46 0.18 0.38 0.23 0.82 0.35 0.35 0.04
Control Delay 38.9 11.8 0.2 8.5 0.3 40.8 21.5 21.5 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.9 11.8 0.2 8.5 0.3 40.8 21.5 21.5 13.6
Queue Length 50th (ft) 10 175 0 75 0 162 65 65 5
Queue Length 95th (ft) m13 m246 m0 128 m0 210 92 92 16
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3797 1583 2759 1583 730 790 790 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.46 0.18 0.38 0.23 0.48 0.20 0.20 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak

Page 12
Kimley Horn and Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1246 574 148 1007 226 475 236 107 242 193
v/c Ratio 0.51 0.78 0.64 0.60 0.69 0.71 0.72 0.47 0.44 0.48 0.48
Control Delay 24.7 21.7 9.8 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Delay 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.7 21.7 10.3 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Length 50th (ft) 70 227 142 69 155 114 120 0 54 62 0
Queue Length 95th (ft) 87 #218 313 #187 #253 #210 173 56 98 91 51
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1592 890 246 1470 342 707 522 342 720 488
Starvation Cap Reductn 0 0 85 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.78 0.71 0.60 0.69 0.66 0.67 0.45 0.31 0.34 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



22: Gravenstien Hwy & Stony Point Road 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak

Page 13
Kimley Horn and Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 125 338 520 114 149 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.27 0.95 0.81 0.18 0.83 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.4 66.8 32.8 4.5 69.5 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.4 66.8 32.8 4.5 69.5 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 64 146 0
Queue Length 95th (ft) #162 #221 #155 184 37 #296 #358 30 #161 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 479 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.26 0.95 0.81 0.18 0.83 0.79 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

23: Gravenstien Hwy & Redwood Drive 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 740 56 794 351 51 91 511 132
v/c Ratio 0.67 0.60 0.47 0.74 0.57 0.43 0.44 0.80 0.18
Control Delay 64.2 29.8 39.9 23.0 6.5 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 29.8 39.9 23.0 6.5 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 203 33 237 4 28 14 237 10
Queue Length 95th (ft) #161 #285 #69 #336 18 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1232 118 1077 613 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.60 0.47 0.74 0.57 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



24: Gravenstien Hwy & US-101 SB Ramps 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 428 104 964 673 223
v/c Ratio 0.58 0.56 0.39 0.46 0.61 0.37
Control Delay 12.9 8.1 46.8 18.2 28.6 12.4
Queue Delay 0.2 0.3 0.0 0.3 0.0 0.0
Total Delay 13.1 8.4 46.8 18.5 28.6 12.4
Queue Length 50th (ft) 124 65 57 223 164 40
Queue Length 95th (ft) 154 m101 m108 280 222 98
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 770 295 2084 1106 595
Starvation Cap Reductn 139 66 0 492 0 0
Spillback Cap Reductn 1 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.61 0.35 0.61 0.61 0.37
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

25: Gravenstien Hwy & US-101 NB Ramps 2008 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 386 248
v/c Ratio 0.61 0.26 0.55 0.72
Control Delay 3.5 5.8 34.2 41.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.5 5.8 34.2 41.1
Queue Length 50th (ft) 0 58 102 119
Queue Length 95th (ft) 243 112 129 178
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2502 2502 1221 580
Starvation Cap Reductn 65 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.26 0.32 0.43
Intersection Summary



CUMULATIVE 2020 + ALTERNATIVE E
TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak

Page 1
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 13 16 259 22 134 14 714 74 118 508 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 14 17 273 23 141 15 752 78 124 535 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1648 1644 536 1627 1606 791 538 829
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1648 1644 536 1627 1606 791 538 829
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 84 97 0 74 64 99 85
cM capacity (veh/h) 35 83 544 61 88 390 1030 802
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 31 437 15 829 124 538
Volume Left 0 273 15 0 124 0
Volume Right 17 141 0 78 0 3
cSH 156 85 1030 1700 802 1700
Volume to Capacity 0.20 5.12 0.01 0.49 0.15 0.32
Queue Length 95th (ft) 17 Err 1 0 14 0
Control Delay (s) 33.6 Err 8.5 0.0 10.3 0.0
Lane LOS D F A B
Approach Delay (s) 33.6 9999.0 0.1 1.9
Approach LOS D F
Intersection Summary
Average Delay 2214.3
Intersection Capacity Utilization 80.8% ICU Level of Service D
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 170 26 88 280 9 126 19 312 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 179 27 93 295 9 133 20 328 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 206 714 703 193 1037 712 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 206 714 703 193 1037 712 299
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 93 58 94 61 91 97 99
cM capacity (veh/h) 1257 1365 314 334 849 116 331 740
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 217 397 481 32
Volume Left 11 93 133 11
Volume Right 27 9 328 11
cSH 1257 1365 553 230
Volume to Capacity 0.01 0.07 0.87 0.14
Queue Length 95th (ft) 1 5 241 12
Control Delay (s) 0.5 2.3 40.5 23.1
Lane LOS A A E C
Approach Delay (s) 0.5 2.3 40.5 23.1
Approach LOS E C
Intersection Summary
Average Delay 18.8
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15



3: Wilfred Ave & Whistler Ave 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 472 10 9 359 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 497 11 9 378 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 387 507 941 929 502 941 930 383
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 387 507 941 929 502 941 930 383
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 95 96 98 95 96 98
cM capacity (veh/h) 1171 1057 229 263 569 229 262 665
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 518 397 32 32
Volume Left 11 9 11 11
Volume Right 11 9 11 11
cSH 1171 1057 302 310
Volume to Capacity 0.01 0.01 0.10 0.10
Queue Length 95th (ft) 1 1 9 8
Control Delay (s) 0.3 0.3 18.3 17.9
Lane LOS A A C C
Approach Delay (s) 0.3 0.3 18.3 17.9
Approach LOS C C
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 472 10 9 359 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 497 11 9 378 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 387 507 936 929 502 936 925 378
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 387 507 936 929 502 936 925 378
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 95 96 98 95 96 98
cM capacity (veh/h) 1171 1057 231 263 569 230 264 669
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 518 9 378 9 32 32
Volume Left 11 9 0 0 11 11
Volume Right 11 0 0 9 11 11
cSH 1171 1057 1700 1700 303 312
Volume to Capacity 0.01 0.01 0.22 0.01 0.10 0.10
Queue Length 95th (ft) 1 1 0 0 9 8
Control Delay (s) 0.3 8.4 0.0 0.0 18.2 17.8
Lane LOS A A C C
Approach Delay (s) 0.3 0.2 18.2 17.8
Approach LOS C C
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15



5: Wilfred Ave & Labath Ave 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 40 411 41 188 324 189 44 14 396 180 31 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 42 433 43 198 341 199 46 15 417 189 33 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 540 476 1133 1474 238 1561 1396 270
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 540 476 1133 1474 238 1561 1396 270
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 82 54 85 45 0 70 98
cM capacity (veh/h) 1025 1083 101 98 763 26 110 728
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 42 288 187 198 227 313 478 234
Volume Left 42 0 0 198 0 0 46 189
Volume Right 0 0 43 0 0 199 417 12
cSH 1025 1700 1700 1083 1700 1700 413 30
Volume to Capacity 0.04 0.17 0.11 0.18 0.13 0.18 1.16 7.74
Queue Length 95th (ft) 3 0 0 17 0 0 451 Err
Control Delay (s) 8.7 0.0 0.0 9.1 0.0 0.0 124.9 Err
Lane LOS A A F F
Approach Delay (s) 0.7 2.4 124.9 Err
Approach LOS F F
Intersection Summary
Average Delay 1219.1
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 53 661 273 509 439 273 143 105 559 217 41 119
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 56 696 287 536 462 287 151 111 588 228 43 125
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked
vC, conflicting volume 749 983 2401 2772 492 2781 2772 375
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 749 983 2401 2772 492 2781 2772 375
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 93 23 0 0 0 0 0 80
cM capacity (veh/h) 855 698 0 4 523 0 4 623
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 56 464 519 536 308 441 849 397
Volume Left 56 0 0 536 0 0 151 228
Volume Right 0 0 287 0 0 287 588 125
cSH 855 1700 1700 698 1700 1700 0 0
Volume to Capacity 0.07 0.27 0.31 0.77 0.18 0.26 Err Err
Queue Length 95th (ft) 5 0 0 182 0 0 Err Err
Control Delay (s) 9.5 0.0 0.0 25.1 0.0 0.0 Err Err
Lane LOS A D F F
Approach Delay (s) 0.5 10.4 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 120.6% ICU Level of Service H
Analysis Period (min) 15



7: Wilfred Avenue & Redwood Drive 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1650
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1650
Volume (vph) 151 1031 255 73 441 730 556 103 350 453 70 224
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1085 268 77 464 768 585 108 368 477 74 236
RTOR Reduction (vph) 0 0 71 0 0 409 0 0 342 0 72 0
Lane Group Flow (vph) 159 1085 197 77 464 359 585 108 26 477 238 0
Turn Type Split Perm Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 47.5 47.5 47.5 53.5 53.5 53.5 19.5 10.9 10.9 30.1 21.5
Effective Green, g (s) 48.0 48.0 48.0 54.0 54.0 54.0 20.0 11.4 11.4 30.6 22.0
Actuated g/C Ratio 0.30 0.30 0.30 0.34 0.34 0.34 0.12 0.07 0.07 0.19 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 531 1017 432 567 597 534 221 252 113 657 227
v/s Ratio Prot 0.09 c0.32 0.05 c0.26 c0.33 0.03 0.14 c0.14
v/s Ratio Perm 0.14 0.23 0.02
v/c Ratio 0.30 1.07 0.46 0.14 0.78 0.67 2.65 0.43 0.23 0.73 1.05
Uniform Delay, d1 43.1 56.0 45.4 36.8 47.6 45.4 70.0 71.2 70.2 60.8 69.0
Progression Factor 1.00 1.00 1.00 0.86 0.88 1.31 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 47.8 0.8 0.4 8.3 5.7 754.0 1.2 1.1 4.0 73.6
Delay (s) 43.4 103.8 46.2 32.2 50.0 65.2 824.0 72.4 71.2 64.8 142.6
Level of Service D F D C D E F E E E F
Approach Delay (s) 87.3 57.9 486.4 95.4
Approach LOS F E F F
Intersection Summary
HCM Average Control Delay 171.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 116.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3065
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3065
Volume (vph) 0 1392 445 77 729 0 0 0 0 355 288 512
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1465 468 81 767 0 0 0 0 374 303 539
RTOR Reduction (vph) 0 0 169 0 0 0 0 0 0 0 128 0
Lane Group Flow (vph) 0 1465 299 81 767 0 0 0 0 374 714 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 996
v/s Ratio Prot c0.41 0.02 c0.22
v/s Ratio Perm 0.19 0.23 0.23
v/c Ratio 0.89 0.41 0.39 0.38 0.72 0.87dr
Uniform Delay, d1 19.6 14.2 36.1 9.2 23.7 23.8
Progression Factor 1.45 1.85 1.04 0.94 1.00 1.00
Incremental Delay, d2 3.1 0.6 1.1 0.5 8.1 4.4
Delay (s) 31.6 26.8 38.5 9.1 31.9 28.2
Level of Service C C D A C C
Approach Delay (s) 30.4 12.0 0.0 29.3
Approach LOS C B A C
Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3520 1681 1693 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3520 1681 1693 2787 1770 1723
Volume (vph) 0 805 942 499 459 17 350 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 847 992 525 483 18 368 19 601 9 9 9
RTOR Reduction (vph) 0 0 594 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 847 398 525 498 0 189 198 124 9 11 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1540 347 349 575 365 355
v/s Ratio Prot 0.17 c0.15 0.14 0.11 c0.12 0.01 c0.01
v/s Ratio Perm c0.25 0.04
v/c Ratio 0.74 1.12 0.94 0.32 0.54 0.57 0.22 0.02 0.03
Uniform Delay, d1 28.8 31.0 33.1 14.7 28.4 28.5 26.4 25.3 25.4
Progression Factor 1.46 4.56 1.22 1.25 0.90 0.90 1.51 1.00 1.00
Incremental Delay, d2 2.3 71.0 21.6 0.5 5.4 5.8 0.8 0.1 0.2
Delay (s) 44.3 212.4 62.1 18.9 31.0 31.5 40.6 25.5 25.5
Level of Service D F E B C C D C C
Approach Delay (s) 135.0 41.0 37.0 25.5
Approach LOS F D D C
Intersection Summary
HCM Average Control Delay 84.4 HCM Level of Service F
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 137 1251 871 64 102 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 144 1317 917 67 107 108
RTOR Reduction (vph) 0 0 5 0 0 80
Lane Group Flow (vph) 144 1317 979 0 107 28
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 8.6 50.5 37.4 20.5 20.5
Effective Green, g (s) 9.1 51.0 37.9 21.0 21.0
Actuated g/C Ratio 0.11 0.64 0.47 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 2256 1660 465 416
v/s Ratio Prot 0.04 c0.37 0.28 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.37 0.58 0.59 0.23 0.07
Uniform Delay, d1 32.8 8.4 15.4 23.2 22.2
Progression Factor 0.81 2.24 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.8 1.5 1.2 0.3
Delay (s) 27.1 19.5 16.9 24.3 22.5
Level of Service C B B C C
Approach Delay (s) 20.3 16.9 23.4
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 504 3 47 8 3 5 552 413 2 7 616 820
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 531 3 49 8 3 5 581 435 2 7 648 863
RTOR Reduction (vph) 0 0 38 0 5 0 0 0 0 0 0 532
Lane Group Flow (vph) 266 268 11 0 11 0 581 437 0 7 648 331
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 16.8 16.8 16.8 1.5 27.1 42.2 1.5 16.6 16.6
Effective Green, g (s) 17.3 17.3 17.3 2.0 27.6 42.7 2.0 17.1 17.1
Actuated g/C Ratio 0.22 0.22 0.22 0.02 0.35 0.53 0.02 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 364 365 342 44 611 1888 44 756 338
v/s Ratio Prot 0.16 c0.16 c0.01 c0.33 0.12 0.00 0.18
v/s Ratio Perm 0.01 c0.21
v/c Ratio 0.73 0.73 0.03 0.25 0.95 0.23 0.16 0.86 0.98
Uniform Delay, d1 29.2 29.2 24.7 38.3 25.5 9.9 38.2 30.3 31.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.21 1.16 2.42
Incremental Delay, d2 7.4 7.5 0.0 3.0 24.8 0.3 0.2 1.3 10.5
Delay (s) 36.5 36.7 24.8 41.3 50.3 10.2 46.4 36.3 86.0
Level of Service D D C D D B D D F
Approach Delay (s) 35.6 41.3 33.1 64.6
Approach LOS D D C E
Intersection Summary
HCM Average Control Delay 48.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 37 765 63 0 780
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 39 805 66 0 821
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1659 838 872
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1659 838 872
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 89 100
cM capacity (veh/h) 107 366 774
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 39 872 821
Volume Left 0 0 0
Volume Right 39 66 0
cSH 366 1700 1700
Volume to Capacity 0.11 0.51 0.48
Queue Length 95th (ft) 9 0 0
Control Delay (s) 16.0 0.0 0.0
Lane LOS C
Approach Delay (s) 16.0 0.0 0.0
Approach LOS C
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 144 31 12 359 363 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 152 33 13 378 382 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 204 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 204 408
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 96 99
cM capacity (veh/h) 422 803 1147
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 152 33 13 189 189 255 154
Volume Left 152 0 13 0 0 0 0
Volume Right 0 33 0 0 0 0 26
cSH 422 803 1147 1700 1700 1700 1700
Volume to Capacity 0.36 0.04 0.01 0.11 0.11 0.15 0.09
Queue Length 95th (ft) 40 3 1 0 0 0 0
Control Delay (s) 18.2 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 16.7 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 253 264 563 253 275 506
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 278 593 266 289 533
RTOR Reduction (vph) 0 217 0 151 0 0
Lane Group Flow (vph) 266 61 593 115 289 533
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.2 13.2 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.7 13.7 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 345 804 683 282 1219
v/s Ratio Prot c0.15 c0.32 c0.16 0.29
v/s Ratio Perm 0.04 0.07
v/c Ratio 0.69 0.18 0.74 0.17 1.02 0.44
Uniform Delay, d1 22.6 20.0 14.9 10.9 26.4 5.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.2 6.0 0.5 60.1 1.1
Delay (s) 27.7 20.2 20.9 11.5 86.5 6.4
Level of Service C C C B F A
Approach Delay (s) 23.8 18.0 34.6
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 25.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 62.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Volume (vph) 83 655 53 116 539 92 69 26 153 281 40 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 689 56 122 567 97 73 27 161 296 42 102
RTOR Reduction (vph) 0 0 44 0 0 76 0 57 70 0 55 0
Lane Group Flow (vph) 87 689 12 122 567 21 73 42 19 296 89 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.5 16.7 16.7 4.4 16.6 16.6 4.4 16.5 16.5 24.4 36.5
Effective Green, g (s) 5.0 17.2 17.2 4.9 17.1 17.1 4.9 17.0 17.0 24.9 37.0
Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.21 0.06 0.21 0.21 0.31 0.46
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 111 761 340 210 756 338 210 335 320 551 770
v/s Ratio Prot 0.05 c0.19 0.04 c0.16 c0.02 c0.03 c0.17 0.05
v/s Ratio Perm 0.01 0.01 0.01
v/c Ratio 0.78 0.91 0.04 0.58 0.75 0.06 0.35 0.13 0.06 0.54 0.12
Uniform Delay, d1 37.0 30.6 24.8 36.6 29.4 25.1 36.0 25.5 25.1 22.8 12.2
Progression Factor 1.00 1.00 1.00 0.82 0.56 0.29 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.4 14.2 0.0 3.2 3.3 0.1 1.0 0.8 0.4 1.0 0.3
Delay (s) 66.4 44.9 24.9 33.2 19.7 7.3 37.0 26.3 25.5 23.8 12.5
Level of Service E D C C B A D C C C B
Approach Delay (s) 45.8 20.3 29.0 20.1
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Volume (vph) 216 770 163 377 650 318 173 326 510 339 301 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 227 811 172 397 684 335 182 343 537 357 317 248
RTOR Reduction (vph) 0 0 115 0 0 227 0 70 264 0 0 198
Lane Group Flow (vph) 227 811 57 397 684 108 182 443 103 357 317 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 25.8 25.8 11.5 25.2 25.2 9.0 15.0 15.0 9.7 15.7 15.7
Effective Green, g (s) 12.6 26.3 26.3 12.0 25.7 25.7 9.5 15.5 15.5 10.2 16.2 16.2
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.19 0.19 0.13 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1672 520 515 1137 509 210 624 279 438 377 321
v/s Ratio Prot c0.13 0.16 c0.12 c0.19 0.10 0.14 c0.10 c0.17
v/s Ratio Perm 0.04 0.07 0.07 0.03
v/c Ratio 0.81 0.49 0.11 0.77 0.60 0.21 0.87 0.71 0.37 0.82 0.84 0.16
Uniform Delay, d1 32.6 21.4 18.7 32.7 22.8 19.8 34.6 30.1 28.0 34.0 30.7 26.3
Progression Factor 0.78 0.55 0.42 0.87 0.80 1.05 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.3 0.7 0.3 5.9 2.0 0.8 29.1 3.7 0.8 11.1 15.4 0.2
Delay (s) 37.7 12.5 8.2 34.2 20.2 21.5 63.7 33.9 28.8 45.1 46.1 26.5
Level of Service D B A C C C E C C D D C
Approach Delay (s) 16.6 24.4 37.2 40.4
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4934 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.71 1.00
Satd. Flow (perm) 4934 1770 3539 1583 1548 1312 1255 1583
Volume (vph) 0 1298 320 68 909 255 6 0 17 611 1 427
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1366 337 72 957 268 6 0 18 643 1 449
RTOR Reduction (vph) 0 48 0 0 0 0 0 12 0 0 0 71
Lane Group Flow (vph) 0 1655 0 72 957 268 0 12 0 322 322 378
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 37.0 5.0 46.5 80.0 24.5 24.5 24.5 24.5
Effective Green, g (s) 37.5 5.5 47.0 80.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.47 0.07 0.59 1.00 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2313 122 2079 1583 484 410 392 495
v/s Ratio Prot c0.34 c0.04 0.27
v/s Ratio Perm 0.17 0.01 0.25 c0.26 0.24
v/c Ratio 0.72 0.59 0.46 0.17 0.02 0.79 0.82 0.76
Uniform Delay, d1 17.0 36.2 9.3 0.0 19.0 25.1 25.4 24.8
Progression Factor 0.45 1.13 0.85 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 6.6 0.7 0.2 0.0 9.5 13.0 6.9
Delay (s) 9.2 47.5 8.6 0.2 19.1 34.6 38.4 31.7
Level of Service A D A A B C D C
Approach Delay (s) 9.2 9.0 19.1 34.5
Approach LOS A A B C
Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1484
Volume (vph) 21 1602 298 0 857 383 370 0 345 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 1686 314 0 902 403 389 0 363 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 22 1686 314 0 902 403 389 180 181 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 44.6 80.0 37.9 80.0 26.4 26.4 26.4 26.4
Effective Green, g (s) 2.7 45.1 80.0 38.4 80.0 26.9 26.9 26.9 26.9
Actuated g/C Ratio 0.03 0.56 1.00 0.48 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3613 1583 2441 1583 467 506 506 499
v/s Ratio Prot 0.01 c0.26 0.18 0.12
v/s Ratio Perm 0.20 0.25 c0.28 0.12 0.01
v/c Ratio 0.37 0.47 0.20 0.37 0.25 0.83 0.36 0.36 0.03
Uniform Delay, d1 37.8 10.3 0.0 13.1 0.0 24.5 20.0 20.0 17.8
Progression Factor 1.11 1.21 1.00 0.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.3 0.2 0.3 0.3 12.1 0.4 0.4 0.0
Delay (s) 44.6 12.8 0.2 9.5 0.3 36.5 20.4 20.5 17.8
Level of Service D B A A A D C C B
Approach Delay (s) 11.2 6.7 28.8 17.8
Approach LOS B A C B
Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4914 1610 3330 1583 1610 3387 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4914 1610 3330 1583 1610 3387 1583
Volume (vph) 235 1267 462 165 698 202 384 293 241 179 354 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 247 1334 486 174 735 213 404 308 254 188 373 160
RTOR Reduction (vph) 0 0 342 0 62 0 0 0 204 0 0 131
Lane Group Flow (vph) 247 1334 144 174 886 0 229 483 50 181 380 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.6 22.6 22.6 10.0 20.0 15.4 15.4 15.4 14.0 14.0 14.0
Effective Green, g (s) 13.1 23.1 23.1 10.5 20.5 15.9 15.9 15.9 14.5 14.5 14.5
Actuated g/C Ratio 0.16 0.29 0.29 0.13 0.26 0.20 0.20 0.20 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 562 1022 457 232 1259 320 662 315 292 614 287
v/s Ratio Prot 0.07 c0.38 0.10 c0.18 0.14 c0.15 c0.11 0.11
v/s Ratio Perm 0.09 0.03 0.02
v/c Ratio 0.44 1.31 0.31 0.75 0.70 0.72 0.73 0.16 0.62 0.62 0.10
Uniform Delay, d1 30.1 28.4 22.3 33.5 27.0 29.9 30.0 26.5 30.2 30.2 27.3
Progression Factor 0.67 0.72 1.74 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 143.9 1.6 12.8 3.3 7.4 4.0 0.2 3.9 1.9 0.2
Delay (s) 20.6 164.4 40.3 46.2 30.3 37.4 34.1 26.8 34.1 32.1 27.5
Level of Service C F D D C D C C C C C
Approach Delay (s) 118.0 32.8 32.9 31.6
Approach LOS F C C C
Intersection Summary
HCM Average Control Delay 68.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 149 583 228 140 661 129 323 483 113 153 358 235
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 614 240 147 696 136 340 508 119 161 377 247
RTOR Reduction (vph) 0 59 0 0 0 103 0 0 78 0 0 181
Lane Group Flow (vph) 157 795 0 147 696 33 340 508 41 161 377 66
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 16.5 5.5 16.5 16.5 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 17.0 6.0 17.0 17.0 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.34 0.34 0.10 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 823 152 859 384 354 639 543 177 452 384
v/s Ratio Prot c0.09 c0.23 0.08 0.20 c0.19 c0.27 0.09 0.20
v/s Ratio Perm 0.02 0.03 0.04
v/c Ratio 1.03 0.97 0.97 0.81 0.09 0.96 0.79 0.08 0.91 0.83 0.17
Uniform Delay, d1 32.0 26.2 31.9 25.0 20.5 27.7 20.8 15.5 31.2 25.2 20.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 82.0 23.1 62.4 5.8 0.1 37.3 9.9 0.3 42.2 16.4 1.0
Delay (s) 114.0 49.3 94.3 30.8 20.6 65.0 30.6 15.8 73.4 41.6 21.9
Level of Service F D F C C E C B E D C
Approach Delay (s) 59.4 38.9 40.9 41.9
Approach LOS E D D D
Intersection Summary
HCM Average Control Delay 45.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3517 1770 3539 1583 1770 1672 1770 1639
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3517 1770 3539 1583 1770 1672 1770 1639
Volume (vph) 122 754 32 53 813 406 48 28 59 592 28 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 128 794 34 56 856 427 51 29 62 623 29 116
RTOR Reduction (vph) 0 4 0 0 0 164 0 57 0 0 61 0
Lane Group Flow (vph) 128 824 0 56 856 263 51 34 0 623 84 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.5 21.8 4.4 20.7 20.7 3.3 6.4 39.4 42.5
Effective Green, g (s) 6.0 22.3 4.9 21.2 21.2 3.8 6.9 39.9 43.0
Actuated g/C Ratio 0.07 0.25 0.05 0.24 0.24 0.04 0.08 0.44 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 871 96 834 373 75 128 785 783
v/s Ratio Prot 0.07 c0.23 0.03 c0.24 c0.03 0.02 c0.35 c0.05
v/s Ratio Perm 0.17
v/c Ratio 1.08 0.95 0.58 1.03 0.71 0.68 0.26 0.79 0.11
Uniform Delay, d1 42.0 33.3 41.6 34.4 31.5 42.5 39.2 21.5 12.9
Progression Factor 1.00 1.00 0.67 0.60 0.24 1.00 1.00 1.00 1.00
Incremental Delay, d2 107.4 20.0 7.7 36.1 9.5 22.4 1.1 5.5 0.1
Delay (s) 149.4 53.2 35.6 56.7 16.9 64.9 40.3 27.1 13.0
Level of Service F D D E B E D C B
Approach Delay (s) 66.1 43.1 49.1 24.4
Approach LOS E D D C
Intersection Summary
HCM Average Control Delay 45.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 953 458 66 1014 0 0 0 0 640 0 258
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1003 482 69 1067 0 0 0 0 674 0 272
RTOR Reduction (vph) 0 0 104 0 0 0 0 0 0 0 67 0
Lane Group Flow (vph) 0 1003 378 69 1067 0 0 0 0 674 205 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.28 0.04 c0.30 c0.20 0.13
v/s Ratio Perm 0.24
v/c Ratio 0.69 0.58 0.29 0.51 0.61 0.40
Uniform Delay, d1 21.9 20.6 35.1 10.9 25.7 23.7
Progression Factor 0.47 0.43 1.21 1.56 1.00 1.00
Incremental Delay, d2 1.5 2.1 0.6 0.9 1.0 2.3
Delay (s) 11.8 10.9 43.2 17.9 26.7 26.1
Level of Service B B D B C C
Approach Delay (s) 11.5 19.4 0.0 26.5
Approach LOS B B A C
Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1596 0 0 683 391 273
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1680 0 0 719 412 287
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1680 0 0 719 412 273
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 60.8 60.8 20.2 20.2
Effective Green, g (s) 61.3 61.3 20.7 20.7
Actuated g/C Ratio 0.68 0.68 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2410 2410 790 364
v/s Ratio Prot c0.47 0.20 0.12
v/s Ratio Perm c0.17
v/c Ratio 0.70 0.30 0.52 0.75
Uniform Delay, d1 8.7 5.7 30.3 32.2
Progression Factor 0.35 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.3 0.6 8.4
Delay (s) 4.3 6.1 30.9 40.7
Level of Service A A C D
Approach Delay (s) 4.3 6.1 34.9
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 5 8 23 25 228 7 765 26 132 601 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 5 8 24 26 240 7 805 27 139 633 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1465 1762 320 1425 1738 403 640 833
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1465 1762 320 1425 1738 403 640 833
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 65 92 99 68 63 60 99 83
cM capacity (veh/h) 33 68 676 77 71 597 940 796
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 291 7 403 403 27 139 422 218
Volume Left 12 24 7 0 0 0 139 0 0
Volume Right 8 240 0 0 0 27 0 0 7
cSH 58 423 940 1700 1700 1700 796 1700 1700
Volume to Capacity 0.44 0.69 0.01 0.24 0.24 0.02 0.17 0.25 0.13
Queue Length 95th (ft) 42 126 1 0 0 0 16 0 0
Control Delay (s) 109.6 34.1 8.9 0.0 0.0 0.0 10.5 0.0 0.0
Lane LOS F D A B
Approach Delay (s) 109.6 34.1 0.1 1.9
Approach LOS F D
Intersection Summary
Average Delay 7.3
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 161 5 7 265 2 10 0 2 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 169 5 7 279 2 11 0 2 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 281 175 469 470 172 471 472 280
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 175 469 470 172 471 472 280
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 98 100 100 100 100 100
cM capacity (veh/h) 1281 1402 501 489 872 499 488 759
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 288 13 1
Volume Left 1 7 11 0
Volume Right 5 2 2 0
cSH 1281 1402 539 488
Volume to Capacity 0.00 0.01 0.02 0.00
Queue Length 95th (ft) 0 0 2 0
Control Delay (s) 0.1 0.2 11.8 12.4
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.8 12.4
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 32.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 146 2 4 279 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 154 2 4 294 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 156 464 467 155 468 464 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 156 464 467 155 468 464 298
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1259 1424 506 491 891 497 493 742
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 157 306 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1259 1424 493 532
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.5 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.5 11.8
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 154 27 7 331 27 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 162 28 7 348 28 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 191 539 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 539 176
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 1383 500 867
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 191 356 55
Volume Left 0 7 28
Volume Right 28 0 26
cSH 1700 1383 628
Volume to Capacity 0.11 0.01 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.2 11.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.3
Approach LOS B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 160 23 36 225 0 114 0 26 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 168 24 38 237 0 120 0 27 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 237 193 493 493 181 521 505 237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 237 193 493 493 181 521 505 237
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 75 100 97 100 100 100
cM capacity (veh/h) 1330 1381 476 464 862 442 457 802
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 193 275 147 0
Volume Left 0 38 120 0
Volume Right 24 0 27 0
cSH 1330 1381 519 1700
Volume to Capacity 0.00 0.03 0.28 0.00
Queue Length 95th (ft) 0 2 29 0
Control Delay (s) 0.0 1.3 14.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 1.3 14.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 131 51 0 235 55 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 54 0 247 58 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 412 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 412 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 90 100
cM capacity (veh/h) 1382 596 880
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 192 247 58
Volume Left 0 0 58
Volume Right 54 0 0
cSH 1700 1382 596
Volume to Capacity 0.11 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 159 1085 268 77 464 768 585 108 368 477 310
v/c Ratio 0.30 1.07 0.53 0.14 0.78 0.81 2.65 0.43 0.81 0.73 1.04
Control Delay 45.0 100.2 32.7 32.5 50.8 18.9 778.1 75.6 20.8 68.1 110.0
Queue Delay 0.0 169.8 0.0 0.0 103.7 2.9 0.0 0.0 21.3 421.4 0.0
Total Delay 45.0 270.0 32.7 32.5 154.5 21.8 778.1 75.6 42.1 489.4 110.0
Queue Length 50th (ft) 129 ~686 160 52 408 193 ~1028 58 0 243 ~269
Queue Length 95th (ft) 196 #832 268 m80 602 284 #1271 89 110 #350 #471
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 531 1017 503 567 597 944 221 376 497 656 298
Starvation Cap Reductn 0 0 0 0 217 94 0 0 0 0 0
Spillback Cap Reductn 0 271 0 0 0 0 0 0 127 409 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 1.45 0.53 0.14 1.22 0.90 2.65 0.29 0.99 1.93 1.04
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative E
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1465 468 81 767 374 842
v/c Ratio 0.87 0.51 0.32 0.38 0.72 0.87dr
Control Delay 31.0 9.4 39.6 9.3 32.9 23.3
Queue Delay 104.3 1.7 0.0 0.1 0.0 1.6
Total Delay 135.3 11.1 39.6 9.4 32.9 24.9
Queue Length 50th (ft) 497 110 18 51 179 158
Queue Length 95th (ft) m629 m116 m38 87 #292 231
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 918 257 2035 523 1124
Starvation Cap Reductn 491 280 0 0 0 0
Spillback Cap Reductn 0 0 0 288 0 134
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.23 0.73 0.32 0.44 0.72 0.85
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



10: Wilfred Ave & Commerce Boulevard 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak

Page 3
Kimley Horn and Associates

Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 847 992 525 501 189 198 601 9 18
v/c Ratio 0.74 1.04 0.94 0.32 0.54 0.57 0.57 0.02 0.05
Control Delay 44.5 57.4 64.9 18.9 31.7 32.2 6.1 25.7 18.8
Queue Delay 0.0 71.3 0.0 0.0 0.0 0.0 0.5 0.0 0.0
Total Delay 44.5 128.7 64.9 18.9 31.7 32.2 6.6 25.7 18.8
Queue Length 50th (ft) 181 ~432 148 128 61 63 0 4 4
Queue Length 95th (ft) 187 #1098 #241 176 m117 m122 63 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 951 558 1544 347 349 1052 365 363
Starvation Cap Reductn 0 134 0 0 0 0 0 0 0
Spillback Cap Reductn 0 17 0 0 0 0 140 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 1.21 0.94 0.32 0.54 0.57 0.66 0.02 0.05
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative E
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 144 1317 984 107 108
v/c Ratio 0.37 0.58 0.59 0.23 0.22
Control Delay 28.4 19.7 17.4 24.8 6.3
Queue Delay 0.0 2.2 0.0 0.0 0.0
Total Delay 28.4 22.0 17.4 24.8 6.3
Queue Length 50th (ft) 41 297 178 42 0
Queue Length 95th (ft) m55 340 252 83 36
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1664 465 495
Starvation Cap Reductn 0 760 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.16 0.88 0.59 0.23 0.22
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



12: US-101 NB Ramps & Commerce Boulevard 2020 + Alternative E
Graton Rancheria Casino & Hotel PM Peak

Page 5
Kimley Horn and Associates

Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 266 268 49 16 581 437 7 648 863
v/c Ratio 0.73 0.74 0.13 0.11 1.09 0.20 0.05 0.60 0.91
Control Delay 41.2 41.3 8.2 29.3 96.8 9.5 40.4 30.5 15.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.5
Total Delay 41.2 41.3 8.2 29.3 96.8 9.5 40.4 30.5 20.5
Queue Length 50th (ft) 130 131 0 5 ~333 35 3 164 251
Queue Length 95th (ft) 204 205 25 23 #524 124 m3 m#319 m#364
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 452 179 531 2209 177 1077 953
Starvation Cap Reductn 0 0 0 0 0 0 0 0 60
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.60 0.11 0.09 1.09 0.20 0.04 0.60 0.97
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

16: Rohnert Park Expy & Stony Point Road 2020 + Alternative E
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 266 278 593 266 289 533
v/c Ratio 0.69 0.49 0.74 0.32 1.02 0.44
Control Delay 32.6 6.4 22.7 3.1 91.6 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 6.4 22.7 3.1 91.6 7.1
Queue Length 50th (ft) 94 0 188 0 ~126 89
Queue Length 95th (ft) 164 52 #352 38 #264 152
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 599 803 834 282 1219
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.46 0.74 0.32 1.02 0.44
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 87 689 56 122 567 97 73 99 89 296 144
v/c Ratio 0.64 0.91 0.15 0.47 0.75 0.23 0.28 0.23 0.21 0.56 0.17
Control Delay 58.8 49.1 8.8 34.3 22.3 2.9 38.1 12.0 7.8 28.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.8 49.1 8.8 34.3 22.3 2.9 38.1 12.0 7.8 28.4 5.5
Queue Length 50th (ft) 43 178 0 19 108 1 18 11 0 123 12
Queue Length 95th (ft) #111 #280 29 m40 m147 m4 38 52 37 202 43
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 136 757 382 257 757 415 257 427 423 531 862
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.91 0.15 0.47 0.75 0.23 0.28 0.23 0.21 0.56 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 811 172 397 684 335 182 513 367 357 317 248
v/c Ratio 0.81 0.49 0.27 0.77 0.60 0.46 0.87 0.74 0.67 0.81 0.84 0.48
Control Delay 44.2 12.7 2.3 38.3 20.7 4.6 73.5 31.9 12.1 51.7 51.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.2 12.7 2.3 38.3 20.7 4.6 73.5 31.9 12.1 51.7 51.3 7.3
Queue Length 50th (ft) 71 59 4 108 153 38 92 108 17 92 151 0
Queue Length 95th (ft) m#111 m66 m7 m#160 m222 m42 #210 163 107 #172 #279 57
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1669 636 515 1134 735 210 753 565 439 396 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.49 0.27 0.77 0.60 0.46 0.87 0.68 0.65 0.81 0.80 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1703 72 957 268 24 322 322 449
v/c Ratio 0.71 0.49 0.46 0.17 0.05 0.78 0.82 0.79
Control Delay 9.2 51.2 9.5 0.2 9.5 38.5 42.5 29.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 51.2 9.5 0.2 9.5 38.5 42.5 29.6
Queue Length 50th (ft) 146 29 163 0 2 143 146 149
Queue Length 95th (ft) 185 m71 m101 m0 17 238 #267 255
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2414 147 2078 1583 576 476 455 640
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.49 0.46 0.17 0.04 0.68 0.71 0.70
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 22 1686 314 902 403 389 181 182 18
v/c Ratio 0.17 0.47 0.20 0.35 0.25 0.83 0.36 0.36 0.03
Control Delay 40.8 14.6 0.2 10.4 0.3 39.0 19.9 19.9 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.8 14.6 0.2 10.4 0.3 39.0 19.9 19.9 12.1
Queue Length 50th (ft) 12 179 0 70 0 178 70 70 5
Queue Length 95th (ft) m16 257 m0 118 m0 223 94 95 14
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3611 1583 2611 1583 730 791 791 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.47 0.20 0.35 0.25 0.53 0.23 0.23 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 1334 486 174 948 229 483 254 181 380 160
v/c Ratio 0.44 1.31 0.61 0.75 0.72 0.71 0.73 0.49 0.62 0.62 0.38
Control Delay 22.7 168.0 7.9 60.0 29.5 43.2 36.9 7.4 39.4 34.4 7.7
Queue Delay 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.7 168.0 8.4 60.0 29.5 43.2 36.9 7.4 39.4 34.4 7.7
Queue Length 50th (ft) 63 ~476 129 88 149 116 123 0 91 96 0
Queue Length 95th (ft) 66 #580 5 #222 #221 #214 176 58 158 138 47
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1020 799 231 1322 342 707 536 342 720 462
Starvation Cap Reductn 0 0 68 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 1.31 0.66 0.75 0.72 0.67 0.68 0.47 0.53 0.53 0.35
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 157 854 147 696 136 340 508 119 161 377 247
v/c Ratio 1.03 0.97 0.97 0.81 0.28 0.96 0.79 0.19 0.91 0.83 0.44
Control Delay 118.8 49.3 102.1 34.1 6.2 70.2 32.2 4.5 83.1 43.6 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 118.8 49.3 102.1 34.1 6.2 70.2 32.2 4.5 83.1 43.6 6.5
Queue Length 50th (ft) ~72 176 65 148 0 146 194 0 70 154 3
Queue Length 95th (ft) #183 #295 #170 #230 39 #298 #346 31 #176 #292 54
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 152 883 152 859 487 354 639 621 177 452 565
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.97 0.97 0.81 0.28 0.96 0.79 0.19 0.91 0.83 0.44
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 828 56 856 427 51 91 623 145
v/c Ratio 1.08 0.84 0.47 0.95 0.76 0.43 0.44 0.81 0.17
Control Delay 150.1 41.0 39.1 39.6 12.5 52.2 22.9 34.4 5.2
Queue Delay 0.0 0.5 0.0 0.0 0.5 0.0 0.0 0.0 0.0
Total Delay 150.1 41.5 39.1 39.6 13.0 52.2 22.9 34.4 5.2
Queue Length 50th (ft) ~82 240 31 247 5 28 16 310 9
Queue Length 95th (ft) #194 #354 m58 #361 #111 65 59 #556 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 118 981 118 904 564 118 366 767 844
Starvation Cap Reductn 0 0 0 0 16 0 0 0 0
Spillback Cap Reductn 0 22 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.86 0.47 0.95 0.78 0.43 0.25 0.81 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1003 482 69 1067 674 272
v/c Ratio 0.67 0.63 0.27 0.51 0.61 0.47
Control Delay 12.1 8.3 42.6 18.1 28.6 18.3
Queue Delay 0.4 0.5 0.0 0.3 0.0 0.0
Total Delay 12.5 8.8 42.6 18.4 28.6 18.3
Queue Length 50th (ft) 151 87 38 253 164 75
Queue Length 95th (ft) m181 m121 m78 314 222 148
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 767 295 2084 1106 577
Starvation Cap Reductn 138 65 0 404 0 0
Spillback Cap Reductn 34 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.69 0.23 0.64 0.61 0.47
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1680 719 412 287
v/c Ratio 0.70 0.30 0.52 0.76
Control Delay 4.9 7.0 31.7 42.5
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 4.9 7.0 31.7 42.5
Queue Length 50th (ft) 189 75 105 143
Queue Length 95th (ft) 250 137 131 205
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2409 2409 1221 574
Starvation Cap Reductn 61 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.30 0.34 0.50
Intersection Summary



NEAR-TERM 2008 + ALTERNATIVE H
TRAFFIC CONDITIONS

(SYNCHRO)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 8 14 123 11 132 11 754 97 148 514 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 8 15 129 12 139 12 794 102 156 541 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1748 1775 544 1739 1727 845 547 896
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1748 1775 544 1739 1727 845 547 896
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 87 97 0 83 62 99 79
cM capacity (veh/h) 30 65 539 50 70 363 1022 758
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 23 280 12 896 156 547
Volume Left 0 129 12 0 156 0
Volume Right 15 139 0 102 0 6
cSH 148 90 1022 1700 758 1700
Volume to Capacity 0.16 3.12 0.01 0.53 0.21 0.32
Queue Length 95th (ft) 13 Err 1 0 19 0
Control Delay (s) 33.9 Err 8.6 0.0 11.0 0.0
Lane LOS D F A B
Approach Delay (s) 33.9 Err 0.1 2.4
Approach LOS D F
Intersection Summary
Average Delay 1464.4
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2008 + Alternative H
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 233 10 8 245 8 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 245 11 8 258 8 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 266 256 566 555 251 566 556 262
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 266 256 566 555 251 566 556 262
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 98 99 97 98 99
cM capacity (veh/h) 1298 1309 416 434 788 416 433 777
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 266 275 32 32
Volume Left 11 8 11 11
Volume Right 11 8 11 11
cSH 1298 1309 502 500
Volume to Capacity 0.01 0.01 0.06 0.06
Queue Length 95th (ft) 1 0 5 5
Control Delay (s) 0.4 0.3 12.7 12.7
Lane LOS A A B B
Approach Delay (s) 0.4 0.3 12.7 12.7
Approach LOS B B
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 232 10 7 241 15 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 244 11 7 254 16 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 269 255 563 555 249 563 552 262
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 269 255 563 555 249 563 552 262
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 98 99 97 98 99
cM capacity (veh/h) 1294 1310 419 434 789 419 436 777
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 265 277 32 32
Volume Left 11 7 11 11
Volume Right 11 16 11 11
cSH 1294 1310 503 503
Volume to Capacity 0.01 0.01 0.06 0.06
Queue Length 95th (ft) 1 0 5 5
Control Delay (s) 0.4 0.3 12.6 12.6
Lane LOS A A B B
Approach Delay (s) 0.4 0.3 12.6 12.6
Approach LOS B B
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2008 + Alternative H
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 129 113 137 179 8 85 17 114 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 136 119 144 188 8 89 18 120 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 197 255 713 702 195 826 757 193
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 197 255 713 702 195 826 757 193
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 89 71 94 86 95 96 99
cM capacity (veh/h) 1376 1310 304 320 846 218 298 849
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 265 341 227 32
Volume Left 11 144 89 11
Volume Right 119 8 120 11
cSH 1376 1310 462 329
Volume to Capacity 0.01 0.11 0.49 0.10
Queue Length 95th (ft) 1 9 67 8
Control Delay (s) 0.4 4.0 20.1 17.1
Lane LOS A A C C
Approach Delay (s) 0.4 4.0 20.1 17.1
Approach LOS C C
Intersection Summary
Average Delay 7.6
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 15 183 54 424 304 25 20 17 395 17 3 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 16 193 57 446 320 26 21 18 416 18 3 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 346 249 1481 1492 221 1903 1507 333
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 346 249 1481 1492 221 1903 1507 333
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 66 71 78 49 0 96 100
cM capacity (veh/h) 1213 1316 73 81 819 16 79 709
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 265 793 455 22
Volume Left 16 446 21 18
Volume Right 57 26 416 1
cSH 1213 1316 447 19
Volume to Capacity 0.01 0.34 1.02 1.18
Queue Length 95th (ft) 1 38 339 77
Control Delay (s) 0.6 6.8 77.8 557.9
Lane LOS A A F F
Approach Delay (s) 0.6 6.8 77.8 557.9
Approach LOS F F
Intersection Summary
Average Delay 34.7
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 11 525 59 82 726 23 21 14 75 14 2 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 553 62 86 764 24 22 15 79 15 2 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked 0.68 0.68 0.68 0.68 0.68 0.68
vC, conflicting volume 788 615 1563 1568 584 1642 1587 776
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 687 615 1833 1840 584 1950 1868 669
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 91 36 68 85 23 95 98
cM capacity (veh/h) 613 965 34 46 512 19 44 309
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 626 875 116 23
Volume Left 12 86 22 15
Volume Right 62 24 79 6
cSH 613 965 103 28
Volume to Capacity 0.02 0.09 1.12 0.84
Queue Length 95th (ft) 1 7 186 67
Control Delay (s) 0.5 2.3 202.7 323.7
Lane LOS A A F F
Approach Delay (s) 0.5 2.3 202.7 323.7
Approach LOS F F
Intersection Summary
Average Delay 20.3
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1828 1681 1770 1583 1770 3539 1583 3433 1741
Flt Permitted 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1828 1681 1770 1583 1770 3539 1583 3433 1741
Volume (vph) 46 500 67 180 558 541 172 154 267 425 128 100
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 48 526 71 189 587 569 181 162 281 447 135 105
RTOR Reduction (vph) 0 3 0 0 0 240 0 0 258 0 17 0
Lane Group Flow (vph) 0 642 0 189 587 329 181 162 23 447 223 0
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 48.5 53.5 53.5 53.5 18.6 12.6 12.6 27.4 21.4
Effective Green, g (s) 49.0 54.0 54.0 54.0 19.1 13.1 13.1 27.9 21.9
Actuated g/C Ratio 0.31 0.34 0.34 0.34 0.12 0.08 0.08 0.17 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 560 567 597 534 211 290 130 599 238
v/s Ratio Prot c0.35 0.11 c0.33 c0.10 0.05 0.13 c0.13
v/s Ratio Perm 0.21 0.01
v/c Ratio 1.15 0.33 0.98 0.62 0.86 0.56 0.18 0.75 0.94
Uniform Delay, d1 55.5 39.6 52.6 44.3 69.1 70.7 68.4 62.7 68.4
Progression Factor 1.00 0.88 0.91 1.06 1.00 1.00 1.00 0.95 0.95
Incremental Delay, d2 85.5 1.3 29.7 4.4 27.4 2.3 0.7 5.0 40.6
Delay (s) 141.0 36.3 77.5 51.2 96.5 73.0 69.1 64.6 105.5
Level of Service F D E D F E E E F
Approach Delay (s) 141.0 60.6 78.1 78.9
Approach LOS F E E E
Intersection Summary
HCM Average Control Delay 83.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 98.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3529
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3529
Volume (vph) 5 30 138 5 95 95 164 147 5 30 233 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 145 5 100 100 173 155 5 32 245 5
RTOR Reduction (vph) 0 0 129 0 89 0 0 0 2 0 1 0
Lane Group Flow (vph) 5 32 16 5 111 0 173 155 3 32 249 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 13.5 48.9 48.9 3.3 38.7
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 14.0 49.4 49.4 3.8 39.2
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.18 0.62 0.62 0.05 0.49
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 310 2185 978 84 1729
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.04 0.02 c0.07
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.56 0.07 0.00 0.38 0.14
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 30.2 6.1 5.9 37.0 11.2
Progression Factor 1.00 1.00 1.00 0.82 1.30 0.94 0.77 0.69 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 1.1 0.4 1.5 0.0 0.0 2.9 0.2
Delay (s) 39.7 32.4 32.1 32.4 42.6 29.9 4.8 4.1 39.8 11.4
Level of Service D C C C D C A A D B
Approach Delay (s) 32.3 42.4 17.8 14.6
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.91
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3071
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3071
Volume (vph) 0 751 440 93 727 0 0 0 0 327 327 552
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 791 463 98 765 0 0 0 0 344 344 581
RTOR Reduction (vph) 0 0 140 0 0 0 0 0 0 0 129 0
Lane Group Flow (vph) 0 791 323 98 765 0 0 0 0 344 796 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 998
v/s Ratio Prot c0.22 0.03 c0.22
v/s Ratio Perm 0.20 0.21 0.26
v/c Ratio 0.48 0.44 0.47 0.38 0.66 0.94dr
Uniform Delay, d1 14.8 14.5 36.3 9.2 23.2 24.6
Progression Factor 1.18 1.68 1.21 1.69 1.00 1.00
Incremental Delay, d2 0.4 0.8 1.2 0.4 6.4 6.6
Delay (s) 17.8 25.0 45.1 15.9 29.5 31.2
Level of Service B C D B C C
Approach Delay (s) 20.5 19.2 0.0 30.8
Approach LOS C B A C
Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3392 1681 1713 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3392 1681 1713 2787 1770 1814
Volume (vph) 0 495 583 409 301 116 509 107 572 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 521 614 431 317 122 536 113 602 44 43 9
RTOR Reduction (vph) 0 0 476 0 41 0 0 0 478 0 7 0
Lane Group Flow (vph) 0 521 138 431 398 0 316 333 124 44 45 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1484 347 353 575 365 374
v/s Ratio Prot c0.10 c0.13 0.12 0.19 c0.19 c0.02 0.02
v/s Ratio Perm 0.09 0.04
v/c Ratio 0.46 0.39 0.77 0.27 0.91 0.94 0.22 0.12 0.12
Uniform Delay, d1 26.8 26.3 32.1 14.3 31.0 31.3 26.4 25.8 25.8
Progression Factor 1.45 9.36 1.19 1.24 1.00 0.99 2.24 0.86 0.84
Incremental Delay, d2 1.1 2.7 6.1 0.4 25.4 30.3 0.7 0.7 0.7
Delay (s) 40.0 249.0 44.2 18.2 56.3 61.4 59.7 23.0 22.5
Level of Service D F D B E E E C C
Approach Delay (s) 153.1 31.1 59.3 22.7
Approach LOS F C E C
Intersection Summary
HCM Average Control Delay 82.7 HCM Level of Service F
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3510 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3510 1770 1583
Volume (vph) 187 922 610 35 93 217
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 197 971 642 37 98 228
RTOR Reduction (vph) 0 0 4 0 0 168
Lane Group Flow (vph) 197 971 675 0 98 60
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.8 50.5 36.2 20.5 20.5
Effective Green, g (s) 10.3 51.0 36.7 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 442 2256 1610 465 416
v/s Ratio Prot 0.06 c0.27 0.19 c0.06
v/s Ratio Perm 0.04
v/c Ratio 0.45 0.43 0.42 0.21 0.14
Uniform Delay, d1 32.2 7.2 14.5 23.0 22.6
Progression Factor 0.94 2.03 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.5 0.8 1.0 0.7
Delay (s) 31.0 15.3 15.3 24.1 23.3
Level of Service C B B C C
Approach Delay (s) 17.9 15.3 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 38.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 708 3 40 8 3 5 514 475 2 7 408 619
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 745 3 42 8 3 5 541 500 2 7 429 652
RTOR Reduction (vph) 0 0 31 0 5 0 0 1 0 0 0 536
Lane Group Flow (vph) 373 375 11 0 11 0 541 501 0 7 429 116
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 19.7 19.7 19.7 1.5 27.1 39.3 1.5 13.7 13.7
Effective Green, g (s) 20.2 20.2 20.2 2.0 27.6 39.8 2.0 14.2 14.2
Actuated g/C Ratio 0.25 0.25 0.25 0.02 0.35 0.50 0.02 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 424 426 400 44 611 1760 44 628 281
v/s Ratio Prot 0.22 c0.22 c0.01 c0.31 0.14 0.00 c0.12
v/s Ratio Perm 0.01 0.07
v/c Ratio 0.88 0.88 0.03 0.25 0.89 0.28 0.16 0.68 0.41
Uniform Delay, d1 28.7 28.7 22.5 38.3 24.7 11.8 38.2 30.8 29.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.29 1.14 5.40
Incremental Delay, d2 18.4 18.6 0.0 3.0 14.4 0.4 1.1 4.0 3.0
Delay (s) 47.1 47.4 22.5 41.3 39.1 12.2 50.3 39.2 160.5
Level of Service D D C D D B D D F
Approach Delay (s) 45.9 41.3 26.1 112.0
Approach LOS D D C F
Intersection Summary
HCM Average Control Delay 63.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 872 0 0 670
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 918 0 0 705
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1623 918 918
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1623 918 918
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 113 329 743
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 918 705
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.54 0.41
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 211 105 74 0 0 222
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 222 111 78 0 0 234
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 78 633 78
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 78 633 78
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 85 100 76
cM capacity (veh/h) 1521 379 983
Direction, Lane # EB 1 WB 1 SB 1
Volume Total 333 78 234
Volume Left 222 0 0
Volume Right 0 0 234
cSH 1521 1700 983
Volume to Capacity 0.15 0.05 0.24
Queue Length 95th (ft) 13 0 23
Control Delay (s) 5.6 0.0 9.8
Lane LOS A A
Approach Delay (s) 5.6 0.0 9.8
Approach LOS A
Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 44.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 286 586 251 212 457
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 301 617 264 223 481
RTOR Reduction (vph) 0 235 0 150 0 0
Lane Group Flow (vph) 271 66 617 114 223 481
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.3 13.3 26.7 26.7 9.4 40.6
Effective Green, g (s) 13.8 13.8 27.2 27.2 9.9 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 806 685 279 1217
v/s Ratio Prot c0.15 c0.33 c0.13 0.26
v/s Ratio Perm 0.04 0.07
v/c Ratio 0.70 0.19 0.77 0.17 0.80 0.40
Uniform Delay, d1 22.6 20.0 15.1 10.9 25.5 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.3 6.8 0.5 14.7 1.0
Delay (s) 28.0 20.3 22.0 11.4 40.3 6.1
Level of Service C C C B D A
Approach Delay (s) 24.0 18.8 16.9
Approach LOS C B B
Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 600 36 202 575 365 64 19 154 492 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 632 38 213 605 384 67 20 162 518 45 104
RTOR Reduction (vph) 0 0 29 0 0 285 0 63 69 0 59 0
Lane Group Flow (vph) 53 632 9 213 605 99 67 34 16 518 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.0 18.0 5.5 20.2 20.2 4.4 14.1 14.1 24.4 34.1
Effective Green, g (s) 3.8 18.5 18.5 6.0 20.7 20.7 4.9 14.6 14.6 24.9 34.6
Actuated g/C Ratio 0.05 0.23 0.23 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 818 366 257 916 410 210 285 274 551 721
v/s Ratio Prot 0.03 c0.18 c0.06 0.17 c0.02 c0.02 c0.29 0.05
v/s Ratio Perm 0.01 0.06 0.01
v/c Ratio 0.63 0.77 0.02 0.83 0.66 0.24 0.32 0.12 0.06 0.94 0.12
Uniform Delay, d1 37.4 28.8 23.8 36.5 26.5 23.4 36.0 27.3 27.0 26.8 13.6
Progression Factor 1.00 1.00 1.00 0.94 0.51 0.44 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 4.6 0.0 13.8 1.2 0.2 0.9 0.9 0.4 24.4 0.4
Delay (s) 51.8 33.3 23.8 48.2 14.7 10.5 36.8 28.2 27.4 51.2 14.0
Level of Service D C C D B B D C C D B
Approach Delay (s) 34.2 19.3 30.2 42.9
Approach LOS C B C D
Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 923 146 371 867 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 972 154 391 913 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 250 0 117 227 0 0 206
Lane Group Flow (vph) 245 972 51 391 913 127 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.2 26.0 26.0 11.5 25.3 25.3 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.7 26.5 26.5 12.0 25.8 25.8 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 1684 524 515 1141 511 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.19 0.11 c0.26 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.08 0.03 0.03
v/c Ratio 0.87 0.58 0.10 0.76 0.80 0.25 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 22.1 18.5 32.6 24.7 20.0 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.77 0.67 0.88 0.73 0.65 0.65 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.9 0.9 0.2 4.9 4.6 0.9 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 41.1 15.7 16.5 28.5 20.6 13.9 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B B C C B D C C D D C
Approach Delay (s) 20.4 20.9 32.5 35.9
Approach LOS C C C D
Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.96 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4865 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4865 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1215 493 68 1235 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1279 519 72 1300 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 86 0 0 0 0 0 12 0 0 0 28
Lane Group Flow (vph) 0 1712 0 72 1300 209 0 13 0 370 370 341
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2183 117 2000 1583 512 439 420 530
v/s Ratio Prot c0.35 0.04 c0.37
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.22
v/c Ratio 0.78 0.62 0.65 0.13 0.03 0.84 0.88 0.64
Uniform Delay, d1 18.8 36.4 12.0 0.0 17.8 24.6 25.1 22.6
Progression Factor 0.36 1.27 0.75 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 7.3 1.3 0.1 0.0 13.7 18.9 2.7
Delay (s) 9.0 53.5 10.2 0.1 17.9 38.4 44.0 25.2
Level of Service A D B A B D D C
Approach Delay (s) 9.0 10.9 17.9 35.9
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.83
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1518
Volume (vph) 17 1638 273 0 993 350 505 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1724 287 0 1045 368 532 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1724 287 0 1045 368 532 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 37.1 80.0 30.4 80.0 33.9 33.9 33.9 33.9
Effective Green, g (s) 2.7 37.6 80.0 30.9 80.0 34.4 34.4 34.4 34.4
Actuated g/C Ratio 0.03 0.47 1.00 0.39 1.00 0.43 0.43 0.43 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3012 1583 1964 1583 597 647 647 653
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.38 0.11 0.01
v/c Ratio 0.30 0.57 0.18 0.53 0.23 0.89 0.25 0.25 0.02
Uniform Delay, d1 37.7 15.4 0.0 19.0 0.0 21.1 14.5 14.5 13.1
Progression Factor 1.04 1.05 1.00 0.64 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.5 0.1 0.8 0.3 15.5 0.2 0.2 0.0
Delay (s) 40.9 16.7 0.1 12.9 0.3 36.5 14.7 14.7 13.2
Level of Service D B A B A D B B B
Approach Delay (s) 14.5 9.6 28.3 13.2
Approach LOS B A C B
Intersection Summary
HCM Average Control Delay 15.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative H
Graton Rancheria Casino & Hotel PM Peak

Page 21
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1145 545 141 779 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1205 574 148 820 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 395 0 39 0 0 0 189 0 0 164
Lane Group Flow (vph) 284 1205 179 148 960 0 226 475 47 107 242 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 24.5 24.5 10.6 22.6 15.4 15.4 15.4 11.5 11.5 11.5
Effective Green, g (s) 13.0 25.0 25.0 11.1 23.1 15.9 15.9 15.9 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.31 0.31 0.14 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1106 495 246 1429 320 662 315 242 509 237
v/s Ratio Prot 0.08 c0.34 0.08 c0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.51 1.09 0.36 0.60 0.67 0.71 0.72 0.15 0.44 0.48 0.12
Uniform Delay, d1 30.6 27.5 21.3 32.4 25.1 29.9 30.0 26.5 31.0 31.1 29.4
Progression Factor 0.55 0.53 1.82 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 53.3 1.8 4.1 2.5 6.9 3.7 0.2 1.3 0.7 0.2
Delay (s) 17.6 67.8 40.5 36.5 27.6 36.8 33.7 26.7 32.2 31.8 29.7
Level of Service B E D D C D C C C C C
Approach Delay (s) 53.3 28.8 32.7 31.1
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 40.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 143 321 494 108 132 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 151 338 520 114 139 360 231
RTOR Reduction (vph) 0 67 0 0 0 115 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 36 338 520 39 139 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 0.08 0.19
v/s Ratio Perm 0.02 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.10 0.94 0.81 0.07 0.78 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 20.7 27.3 20.5 15.2 30.4 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.1 33.1 10.4 0.3 18.8 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 20.8 60.4 30.9 15.4 49.2 37.3 21.3
Level of Service E C E C C E C B D D C
Approach Delay (s) 39.7 33.5 39.4 34.5
Approach LOS D C D C
Intersection Summary
HCM Average Control Delay 36.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3514 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3514 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 661 32 53 778 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 696 34 56 819 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 132 0 61 0 0 60 0
Lane Group Flow (vph) 107 727 0 56 819 219 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1124 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.21 0.03 c0.23 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.14
v/c Ratio 0.67 0.65 0.58 0.81 0.49 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 26.2 41.6 30.0 26.7 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.67 0.58 0.21 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 2.9 8.0 6.6 3.4 22.4 1.0 5.7 0.1
Delay (s) 50.4 29.1 35.7 24.0 9.0 64.9 40.2 30.6 16.7
Level of Service D C D C A E D C B
Approach Delay (s) 31.8 20.2 49.1 27.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 397 99 940 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 418 104 989 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 105 0 0 0 0 0 0 0 81 0
Lane Group Flow (vph) 0 862 313 104 989 0 0 0 0 673 142 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.28 c0.20 0.09
v/s Ratio Perm 0.20
v/c Ratio 0.59 0.48 0.44 0.47 0.61 0.28
Uniform Delay, d1 20.7 19.5 35.8 10.6 25.7 22.7
Progression Factor 0.54 0.49 1.27 1.69 1.00 1.00
Incremental Delay, d2 1.3 1.9 1.2 0.7 1.0 1.4
Delay (s) 12.6 11.4 46.6 18.6 26.7 24.1
Level of Service B B D B C C
Approach Delay (s) 12.2 21.3 0.0 26.0
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 391 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 412 248
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 1538 0 0 649 412 227
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 63.0 63.0 18.0 18.0
Effective Green, g (s) 63.5 63.5 18.5 18.5
Actuated g/C Ratio 0.71 0.71 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2497 2497 706 325
v/s Ratio Prot c0.43 0.18 0.12
v/s Ratio Perm c0.14
v/c Ratio 0.62 0.26 0.58 0.70
Uniform Delay, d1 6.9 4.8 32.3 33.2
Progression Factor 0.32 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 1.2 6.4
Delay (s) 3.2 5.0 33.5 39.6
Level of Service A A C D
Approach Delay (s) 3.2 5.0 35.8
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 8 5 10 1 6 211 19 770 17 113 631 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 8 5 11 1 6 222 20 811 18 119 664 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1464 1773 334 1434 1757 405 668 828
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1464 1773 334 1434 1757 405 668 828
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 82 92 98 99 91 63 98 85
cM capacity (veh/h) 46 68 662 76 70 595 917 799
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 24 229 20 405 405 18 119 443 226
Volume Left 8 1 20 0 0 0 119 0 0
Volume Right 11 222 0 0 0 18 0 0 4
cSH 87 615 917 1700 1700 1700 799 1700 1700
Volume to Capacity 0.28 0.37 0.02 0.24 0.24 0.01 0.15 0.26 0.13
Queue Length 95th (ft) 25 43 2 0 0 0 13 0 0
Control Delay (s) 61.3 16.1 9.0 0.0 0.0 0.0 10.3 0.0 0.0
Lane LOS F C A B
Approach Delay (s) 61.3 16.1 0.2 1.6
Approach LOS F C
Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 134 3 3 216 2 1 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 141 3 3 227 2 1 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 229 144 380 381 143 381 381 228
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 229 144 380 381 143 381 381 228
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 100 100 100 100
cM capacity (veh/h) 1339 1438 576 550 905 575 550 811
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 145 233 2 1
Volume Left 1 3 1 0
Volume Right 3 2 1 0
cSH 1339 1438 704 550
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.1 10.1 11.6
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 10.1 11.6
Approach LOS B B
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 23.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 119 2 4 225 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 125 2 4 237 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 245 127 379 382 126 383 379 241
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 245 127 379 382 126 383 379 241
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1321 1459 576 549 924 566 551 798
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 128 249 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1321 1459 551 601
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.2 11.7 11.0
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.7 11.0
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 150 5 2 280 10 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 158 5 2 295 11 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 163 459 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 163 459 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 98 99
cM capacity (veh/h) 1415 559 885
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 163 297 17
Volume Left 0 2 11
Volume Right 5 0 6
cSH 1700 1415 648
Volume to Capacity 0.10 0.00 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 10.7
Lane LOS A B
Approach Delay (s) 0.0 0.1 10.7
Approach LOS B
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 26.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 4 10 252 0 31 0 11 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 4 11 265 0 33 0 12 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 265 167 452 452 165 463 454 265
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 265 167 452 452 165 463 454 265
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 94 100 99 100 100 100
cM capacity (veh/h) 1299 1410 515 500 879 499 498 773
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 167 276 44 0
Volume Left 0 11 33 0
Volume Right 4 0 12 0
cSH 1299 1410 578 1700
Volume to Capacity 0.00 0.01 0.08 0.00
Queue Length 95th (ft) 0 1 6 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15



31: Millbrae Ave & 2008 + Alternative H
Graton Rancheria Casino & Hotel PM Peak

Page 31
Kimley Horn and Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 143 20 0 235 32 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 151 21 0 247 34 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 172 408 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 408 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1405 599 884
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 172 247 34
Volume Left 0 0 34
Volume Right 21 0 0
cSH 1700 1405 599
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 645 189 587 569 181 162 281 447 240
v/c Ratio 1.15 0.33 0.98 0.74 0.85 0.56 0.72 0.75 0.94
Control Delay 133.4 36.8 77.3 22.3 101.7 77.7 18.3 68.3 101.5
Queue Delay 20.9 4.8 163.8 5.8 0.0 0.0 0.3 2.8 0.0
Total Delay 154.3 41.6 241.1 28.2 101.7 77.7 18.6 71.0 101.5
Queue Length 50th (ft) ~800 142 682 175 188 87 0 229 234
Queue Length 95th (ft) #1051 m189 #930 302 #317 126 97 #316 #410
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 563 567 597 774 221 376 419 598 257
Starvation Cap Reductn 0 307 175 152 0 0 0 0 0
Spillback Cap Reductn 23 0 0 0 0 0 12 72 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.19 0.73 1.39 0.91 0.82 0.43 0.69 0.85 0.93
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 145 5 200 173 155 5 32 250
v/c Ratio 0.04 0.15 0.47 0.04 0.44 0.56 0.06 0.00 0.20 0.13
Control Delay 34.4 32.8 11.6 28.0 24.1 32.7 4.7 4.0 35.8 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.6 28.0 24.1 32.7 4.7 4.0 35.8 11.7
Queue Length 50th (ft) 2 15 0 2 30 87 4 0 15 30
Queue Length 95th (ft) 13 39 49 m5 m50 m109 m41 m1 40 72
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 487 155 854 400 2464 1104 184 1891
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.06 0.00 0.17 0.13
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 791 463 98 765 344 925
v/c Ratio 0.47 0.52 0.38 0.38 0.66 0.94dr
Control Delay 17.7 11.5 45.9 16.0 30.3 26.9
Queue Delay 2.2 2.5 0.0 0.1 0.0 4.5
Total Delay 19.9 14.0 45.9 16.1 30.3 31.4
Queue Length 50th (ft) 200 167 22 107 160 186
Queue Length 95th (ft) m226 m190 m29 m128 261 #270
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 889 257 2035 523 1127
Starvation Cap Reductn 714 297 0 0 0 0
Spillback Cap Reductn 0 0 0 325 0 140
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.78 0.38 0.45 0.66 0.94
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 521 614 431 439 316 333 602 44 52
v/c Ratio 0.46 0.74 0.77 0.29 0.91 0.94 0.57 0.12 0.14
Control Delay 40.2 23.0 48.2 15.3 58.9 64.1 7.8 23.2 19.0
Queue Delay 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.2 25.1 48.2 15.3 58.9 64.1 7.8 23.2 19.0
Queue Length 50th (ft) 128 170 119 91 122 128 5 22 23
Queue Length 95th (ft) 153 266 #178 125 m#237 m#254 m45 43 44
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 832 558 1525 347 353 1053 365 381
Starvation Cap Reductn 0 107 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.85 0.77 0.29 0.91 0.94 0.57 0.12 0.14
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 197 971 679 98 228
v/c Ratio 0.45 0.43 0.42 0.21 0.39
Control Delay 33.0 15.4 15.6 24.5 5.8
Queue Delay 0.0 0.5 0.0 0.0 0.0
Total Delay 33.0 15.8 15.6 24.5 5.8
Queue Length 50th (ft) 61 217 113 38 0
Queue Length 95th (ft) 84 249 166 77 51
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1617 465 584
Starvation Cap Reductn 0 740 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.64 0.42 0.21 0.39
Intersection Summary
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 373 375 42 16 541 502 7 429 652
v/c Ratio 0.88 0.88 0.10 0.11 1.02 0.24 0.05 0.45 0.72
Control Delay 52.4 52.5 8.3 29.3 74.3 10.5 43.3 30.7 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9
Total Delay 52.4 52.5 8.3 29.3 74.3 10.5 43.3 30.7 14.4
Queue Length 50th (ft) 186 187 0 5 ~278 48 4 121 153
Queue Length 95th (ft) #341 #343 23 23 #478 142 m5 #188 174
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2081 177 949 902
Starvation Cap Reductn 0 0 0 0 0 0 0 0 78
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.85 0.09 0.09 1.02 0.24 0.04 0.45 0.79
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 301 617 264 223 481
v/c Ratio 0.70 0.52 0.77 0.32 0.80 0.40
Control Delay 32.9 6.5 24.2 3.0 50.2 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 6.5 24.2 3.0 50.2 6.7
Queue Length 50th (ft) 96 0 201 0 86 78
Queue Length 95th (ft) 168 54 #375 38 #194 132
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 617 805 834 281 1217
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.49 0.77 0.32 0.79 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 632 38 213 605 384 67 97 85 518 149
v/c Ratio 0.40 0.86 0.11 0.83 0.66 0.55 0.26 0.24 0.22 0.98 0.18
Control Delay 44.6 43.6 9.9 55.0 17.6 3.7 37.7 11.2 8.0 63.6 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 43.6 9.9 55.0 17.6 3.7 37.7 11.2 8.0 63.6 5.7
Queue Length 50th (ft) 26 160 0 42 80 0 16 8 0 254 13
Queue Length 95th (ft) 61 #245 23 m#80 m#156 m4 36 48 36 #451 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 915 694 257 398 393 531 833
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.84 0.10 0.83 0.66 0.55 0.26 0.24 0.22 0.98 0.18
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 972 154 391 913 377 144 435 274 383 278 256
v/c Ratio 0.88 0.58 0.25 0.76 0.80 0.50 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 47.5 16.0 3.9 32.5 21.5 3.7 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.5 16.0 3.9 32.5 21.5 3.7 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 83 95 9 108 229 27 71 74 0 95 129 0
Queue Length 95th (ft) m116 m108 m13 #156 #264 37 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1143 761 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.58 0.25 0.76 0.80 0.50 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1798 72 1300 209 25 370 370 369
v/c Ratio 0.77 0.51 0.65 0.13 0.05 0.84 0.88 0.66
Control Delay 8.8 56.1 10.9 0.1 9.8 43.2 48.5 25.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.8 56.1 10.9 0.1 9.8 43.2 48.5 25.9
Queue Length 50th (ft) 125 38 237 0 2 169 172 131
Queue Length 95th (ft) 161 m65 m141 m0 18 #318 #329 222
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2325 142 2000 1583 568 475 455 601
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.51 0.65 0.13 0.04 0.78 0.81 0.61
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1724 287 1045 368 532 161 161 18
v/c Ratio 0.14 0.57 0.18 0.49 0.23 0.89 0.25 0.25 0.03
Control Delay 37.6 18.3 0.1 13.8 0.3 38.0 13.7 13.7 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.6 18.3 0.1 13.8 0.3 38.0 13.7 13.7 8.8
Queue Length 50th (ft) 10 204 0 80 0 227 49 49 4
Queue Length 95th (ft) m12 m274 m0 131 m0 321 76 76 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3009 1583 2133 1583 730 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.57 0.18 0.49 0.23 0.73 0.20 0.20 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1205 574 148 999 226 475 236 107 242 193
v/c Ratio 0.51 1.09 0.64 0.60 0.68 0.71 0.72 0.47 0.44 0.48 0.48
Control Delay 20.0 72.7 7.6 46.8 28.1 42.9 36.7 7.4 35.9 33.6 8.9
Queue Delay 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 72.7 8.9 46.8 28.1 42.9 36.7 7.4 35.9 33.6 8.9
Queue Length 50th (ft) 59 ~401 0 69 153 114 120 0 54 62 0
Queue Length 95th (ft) 69 #485 90 #187 #249 #210 173 56 98 91 51
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1107 890 246 1470 342 707 522 342 720 488
Starvation Cap Reductn 0 0 145 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 1.09 0.77 0.60 0.68 0.66 0.67 0.45 0.31 0.34 0.40
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 151 338 520 114 139 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.31 0.95 0.81 0.18 0.78 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.2 66.8 32.8 4.5 61.8 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.2 66.8 32.8 4.5 61.8 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 60 146 0
Queue Length 95th (ft) #162 #221 #155 184 41 #296 #358 30 #148 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 499 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.30 0.95 0.81 0.18 0.78 0.79 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 730 56 819 351 51 91 511 132
v/c Ratio 0.67 0.59 0.47 0.76 0.58 0.43 0.44 0.80 0.18
Control Delay 64.2 29.6 39.4 23.6 6.5 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 29.6 39.4 23.6 6.5 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 200 33 244 4 28 14 237 10
Queue Length 95th (ft) #161 #276 m65 #347 19 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1232 118 1077 610 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.59 0.47 0.76 0.58 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 418 104 989 673 223
v/c Ratio 0.58 0.54 0.39 0.47 0.61 0.38
Control Delay 13.0 8.1 47.3 18.9 28.6 13.1
Queue Delay 0.2 0.3 0.0 0.3 0.0 0.0
Total Delay 13.2 8.4 47.3 19.2 28.6 13.1
Queue Length 50th (ft) 125 64 58 233 164 43
Queue Length 95th (ft) 155 m99 m106 291 222 101
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 768 295 2084 1106 591
Starvation Cap Reductn 139 65 0 492 0 0
Spillback Cap Reductn 1 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.59 0.35 0.62 0.61 0.38
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 412 248
v/c Ratio 0.62 0.26 0.59 0.72
Control Delay 3.5 5.8 34.9 40.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.6 5.8 34.9 40.8
Queue Length 50th (ft) 0 58 110 119
Queue Length 95th (ft) 243 112 137 178
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2498 2498 1221 580
Starvation Cap Reductn 65 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.26 0.34 0.43
Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 0 12 17 129 23 130 14 740 184 177 522 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 13 18 136 24 137 15 779 194 186 549 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1814 1927 553 1852 1834 876 556 973
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1814 1927 553 1852 1834 876 556 973
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 74 97 0 56 61 99 74
cM capacity (veh/h) 19 48 533 35 55 348 1015 709
Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 31 297 15 973 186 556
Volume Left 0 136 15 0 186 0
Volume Right 18 137 0 194 0 6
cSH 103 63 1015 1700 709 1700
Volume to Capacity 0.30 4.71 0.01 0.57 0.26 0.33
Queue Length 95th (ft) 28 Err 1 0 26 0
Control Delay (s) 53.8 Err 8.6 0.0 11.9 0.0
Lane LOS F F A B
Approach Delay (s) 53.8 Err 0.1 3.0
Approach LOS F F
Intersection Summary
Average Delay 1445.0
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15

2: Wilfred Ave & Primrose Ave 2020 + Alternative H
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 25 328 20 8 263 10 10 10 10 9 9 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 26 345 21 8 277 11 11 11 11 9 9 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 287 366 723 713 356 723 718 282
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 287 366 723 713 356 723 718 282
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 99 97 97 98 97 97 99
cM capacity (veh/h) 1275 1192 323 348 688 322 345 757
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 393 296 32 29
Volume Left 26 8 11 9
Volume Right 21 11 11 11
cSH 1275 1192 404 416
Volume to Capacity 0.02 0.01 0.08 0.07
Queue Length 95th (ft) 2 1 6 6
Control Delay (s) 0.7 0.3 14.7 14.3
Lane LOS A A B B
Approach Delay (s) 0.7 0.3 14.7 14.3
Approach LOS B B
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 40.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 11 325 11 11 263 25 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 342 12 12 277 26 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 303 354 700 697 348 700 690 290
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 303 354 700 697 348 700 690 290
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 97 98 97 97 99
cM capacity (veh/h) 1258 1205 336 358 695 336 361 749
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 365 315 32 32
Volume Left 12 12 11 11
Volume Right 12 26 11 11
cSH 1258 1205 416 424
Volume to Capacity 0.01 0.01 0.08 0.07
Queue Length 95th (ft) 1 1 6 6
Control Delay (s) 0.3 0.4 14.4 14.2
Lane LOS A A B B
Approach Delay (s) 0.3 0.4 14.4 14.2
Approach LOS B B
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 44 187 114 138 199 32 83 15 112 23 10 17
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 46 197 120 145 209 34 87 16 118 24 11 18
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 243 317 873 883 257 975 909 209
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 243 317 873 883 257 975 909 209
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 88 62 93 85 85 96 98
cM capacity (veh/h) 1323 1243 227 243 782 165 234 831
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 363 145 209 34 221 53
Volume Left 46 145 0 0 87 24
Volume Right 120 0 0 34 118 18
cSH 1323 1243 1700 1700 368 247
Volume to Capacity 0.04 0.12 0.12 0.02 0.60 0.21
Queue Length 95th (ft) 3 10 0 0 94 20
Control Delay (s) 1.3 8.3 0.0 0.0 28.5 23.5
Lane LOS A A D C
Approach Delay (s) 1.3 3.1 28.5 23.5
Approach LOS D C
Intersection Summary
Average Delay 9.0
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 20 242 60 486 316 75 49 24 558 65 11 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 255 63 512 333 79 52 25 587 68 12 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 412 318 1528 1763 159 2165 1755 206
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 412 318 1528 1763 159 2165 1755 206
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 59 0 47 32 0 76 99
cM capacity (veh/h) 1144 1239 44 48 858 3 49 801
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 21 170 148 512 222 190 664 84
Volume Left 21 0 0 512 0 0 52 68
Volume Right 0 0 63 0 0 79 587 4
cSH 1144 1700 1700 1239 1700 1700 280 4
Volume to Capacity 0.02 0.10 0.09 0.41 0.13 0.11 2.37 20.38
Queue Length 95th (ft) 1 0 0 52 0 0 1319 Err
Control Delay (s) 8.2 0.0 0.0 9.9 0.0 0.0 657.8 Err
Lane LOS A A F F
Approach Delay (s) 0.5 5.5 657.8 Err
Approach LOS F F
Intersection Summary
Average Delay 638.7
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 23 660 182 327 732 98 98 67 352 76 15 46
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 24 695 192 344 771 103 103 71 371 80 16 48
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked
vC, conflicting volume 874 886 1969 2401 443 2312 2445 437
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 874 886 1969 2401 443 2312 2445 437
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 55 0 0 34 0 3 91
cM capacity (veh/h) 768 760 3 17 562 0 16 568
Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 24 463 423 344 514 360 544 144
Volume Left 24 0 0 344 0 0 103 80
Volume Right 0 0 192 0 0 103 371 48
cSH 768 1700 1700 760 1700 1700 13 0
Volume to Capacity 0.03 0.27 0.25 0.45 0.30 0.21 41.15 Err
Queue Length 95th (ft) 2 0 0 59 0 0 Err Err
Control Delay (s) 9.8 0.0 0.0 13.6 0.0 0.0 Err Err
Lane LOS A B F F
Approach Delay (s) 0.3 3.8 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1705
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1705
Volume (vph) 75 857 156 235 907 529 184 40 350 553 52 67
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 902 164 247 955 557 194 42 368 582 55 71
RTOR Reduction (vph) 0 0 53 0 0 142 0 0 345 0 29 0
Lane Group Flow (vph) 79 902 111 247 955 415 194 42 23 582 97 0
Turn Type Split Perm Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 45.6 45.6 45.6 55.4 55.4 55.4 19.0 9.5 9.5 31.5 22.0
Effective Green, g (s) 46.1 46.1 46.1 55.9 55.9 55.9 19.5 10.0 10.0 32.0 22.5
Actuated g/C Ratio 0.29 0.29 0.29 0.35 0.35 0.35 0.12 0.06 0.06 0.20 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 510 977 415 587 618 553 216 221 99 687 240
v/s Ratio Prot 0.04 c0.27 0.15 c0.54 c0.11 0.01 c0.17 0.06
v/s Ratio Perm 0.08 0.26 0.01
v/c Ratio 0.15 0.92 0.27 0.42 1.55 0.75 0.90 0.19 0.23 0.85 0.40
Uniform Delay, d1 42.4 55.2 43.9 39.7 52.0 45.9 69.3 71.2 71.3 61.6 62.6
Progression Factor 1.00 1.00 1.00 0.84 0.87 0.89 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 13.8 0.3 1.5 250.8 6.2 34.5 0.4 1.2 9.5 1.1
Delay (s) 42.6 69.0 44.3 34.8 296.2 47.2 103.8 71.6 72.6 71.1 63.7
Level of Service D E D C F D F E E E E
Approach Delay (s) 63.7 180.7 82.5 69.8
Approach LOS E F F E
Intersection Summary
HCM Average Control Delay 116.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3047
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3047
Volume (vph) 0 1213 546 85 970 0 0 0 0 424 339 702
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1277 575 89 1021 0 0 0 0 446 357 739
RTOR Reduction (vph) 0 0 137 0 0 0 0 0 0 0 70 0
Lane Group Flow (vph) 0 1277 438 89 1021 0 0 0 0 446 1026 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 990
v/s Ratio Prot c0.36 0.03 c0.29
v/s Ratio Perm 0.28 0.28 0.34
v/c Ratio 0.78 0.60 0.42 0.50 0.85 1.32dr
Uniform Delay, d1 18.0 15.9 36.2 10.2 25.2 27.0
Progression Factor 1.44 1.58 1.22 1.65 1.00 1.00
Incremental Delay, d2 1.7 1.6 0.9 0.6 16.0 38.4
Delay (s) 27.6 26.8 45.0 17.4 41.3 65.4
Level of Service C C D B D E
Approach Delay (s) 27.3 19.6 0.0 58.4
Approach LOS C B A E
Intersection Summary
HCM Average Control Delay 36.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3518 1681 1690 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3518 1681 1690 2787 1770 1723
Volume (vph) 0 815 822 178 407 17 638 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 858 865 187 428 18 672 19 601 9 9 9
RTOR Reduction (vph) 0 0 645 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 858 220 187 443 0 337 354 124 9 11 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1539 347 349 575 365 355
v/s Ratio Prot c0.17 0.05 c0.13 0.20 c0.21 0.01 c0.01
v/s Ratio Perm 0.14 0.04
v/c Ratio 0.75 0.62 0.34 0.29 0.97 1.01 0.22 0.02 0.03
Uniform Delay, d1 28.9 27.9 29.7 14.5 31.5 31.8 26.4 25.3 25.4
Progression Factor 1.39 7.46 1.21 1.23 0.98 0.98 2.07 1.00 1.00
Incremental Delay, d2 2.7 4.8 0.3 0.4 35.4 45.5 0.6 0.1 0.2
Delay (s) 43.1 213.1 36.2 18.2 66.4 76.6 55.3 25.5 25.5
Level of Service D F D B E E E C C
Approach Delay (s) 128.4 23.5 64.1 25.5
Approach LOS F C E C
Intersection Summary
HCM Average Control Delay 87.0 HCM Level of Service F
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3502 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3502 1770 1583
Volume (vph) 180 1214 766 57 137 91
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 189 1278 806 60 144 96
RTOR Reduction (vph) 0 0 5 0 0 71
Lane Group Flow (vph) 189 1278 861 0 144 25
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.6 50.5 36.4 20.5 20.5
Effective Green, g (s) 10.1 51.0 36.9 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 433 2256 1615 465 416
v/s Ratio Prot 0.06 c0.36 0.25 c0.08
v/s Ratio Perm 0.02
v/c Ratio 0.44 0.57 0.53 0.31 0.06
Uniform Delay, d1 32.3 8.2 15.4 23.7 22.1
Progression Factor 0.81 2.31 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.8 1.3 1.7 0.3
Delay (s) 26.7 19.7 16.7 25.4 22.4
Level of Service C B B C C
Approach Delay (s) 20.6 16.7 24.2
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1745 1770 3527 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1745 1770 3527 1770 3539 1583
Volume (vph) 734 5 108 15 6 9 557 483 11 9 394 607
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 773 5 114 16 6 9 586 508 12 9 415 639
RTOR Reduction (vph) 0 0 85 0 9 0 0 2 0 0 0 539
Lane Group Flow (vph) 387 391 29 0 22 0 586 518 0 9 415 100
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 19.9 19.9 19.9 3.0 27.1 37.6 1.5 12.0 12.0
Effective Green, g (s) 20.4 20.4 20.4 3.5 27.6 38.1 2.0 12.5 12.5
Actuated g/C Ratio 0.25 0.25 0.25 0.04 0.35 0.48 0.02 0.16 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 429 430 404 76 611 1680 44 553 247
v/s Ratio Prot 0.23 c0.23 c0.01 c0.33 0.15 0.01 c0.12
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.90 0.91 0.07 0.29 0.96 0.31 0.20 0.75 0.40
Uniform Delay, d1 28.8 28.9 22.6 37.1 25.6 12.9 38.2 32.3 30.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.08 1.14 3.71
Incremental Delay, d2 21.7 22.7 0.1 2.2 26.2 0.5 1.4 5.8 3.1
Delay (s) 50.6 51.6 22.7 39.2 51.9 13.3 42.7 42.7 115.8
Level of Service D D C D D B D D F
Approach Delay (s) 47.4 39.2 33.7 86.6
Approach LOS D D C F
Intersection Summary
HCM Average Control Delay 55.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 942 0 0 668
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 992 0 0 703
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1695 992 992
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1695 992 992
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 102 298 697
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 992 703
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.58 0.41
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 211 73 45 0 0 222
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 222 77 47 0 0 234
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 47 568 47
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 47 568 47
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 86 100 77
cM capacity (veh/h) 1560 415 1022
Direction, Lane # EB 1 WB 1 SB 1
Volume Total 299 47 234
Volume Left 222 0 0
Volume Right 0 0 234
cSH 1560 1700 1022
Volume to Capacity 0.14 0.03 0.23
Queue Length 95th (ft) 12 0 22
Control Delay (s) 6.0 0.0 9.6
Lane LOS A A
Approach Delay (s) 6.0 0.0 9.6
Approach LOS A
Intersection Summary
Average Delay 7.0
Intersection Capacity Utilization 42.6% ICU Level of Service A
Analysis Period (min) 15

15: Business Park Drive & Redwood Drive 2020 + Alternative H
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 197 32 13 429 373 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 207 34 14 452 393 34
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 663 213 426
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 663 213 426
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 47 96 99
cM capacity (veh/h) 390 792 1129
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 207 34 14 226 226 262 165
Volume Left 207 0 14 0 0 0 0
Volume Right 0 34 0 0 0 0 34
cSH 390 792 1129 1700 1700 1700 1700
Volume to Capacity 0.53 0.04 0.01 0.13 0.13 0.15 0.10
Queue Length 95th (ft) 75 3 1 0 0 0 0
Control Delay (s) 24.3 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 22.2 0.2 0.0
Approach LOS C
Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 29.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 299 372 570 285 228 447
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 315 392 600 300 240 471
RTOR Reduction (vph) 0 302 0 173 0 0
Lane Group Flow (vph) 315 90 600 127 240 471
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 14.2 14.2 26.5 26.5 9.5 40.5
Effective Green, g (s) 14.7 14.7 27.0 27.0 10.0 41.0
Actuated g/C Ratio 0.23 0.23 0.42 0.42 0.16 0.64
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 408 365 790 671 278 1199
v/s Ratio Prot c0.18 c0.32 c0.14 0.25
v/s Ratio Perm 0.06 0.08
v/c Ratio 0.77 0.25 0.76 0.19 0.86 0.39
Uniform Delay, d1 22.9 20.0 15.6 11.5 26.2 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.4 6.8 0.6 23.1 1.0
Delay (s) 31.7 20.3 22.4 12.1 49.3 6.4
Level of Service C C C B D A
Approach Delay (s) 25.4 18.9 20.9
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 21.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 63.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Volume (vph) 58 539 45 122 584 316 69 17 123 470 48 104
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 61 567 47 128 615 333 73 18 129 495 51 109
RTOR Reduction (vph) 0 0 37 0 0 264 0 47 54 0 58 0
Lane Group Flow (vph) 61 567 10 128 615 69 73 31 15 495 102 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 16.1 16.1 4.4 16.1 16.1 4.4 17.1 17.1 24.4 37.1
Effective Green, g (s) 4.9 16.6 16.6 4.9 16.6 16.6 4.9 17.6 17.6 24.9 37.6
Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.21 0.06 0.22 0.22 0.31 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 734 328 210 734 328 210 344 331 551 786
v/s Ratio Prot 0.03 c0.16 0.04 c0.17 c0.02 0.02 c0.28 c0.06
v/s Ratio Perm 0.01 0.04 0.01
v/c Ratio 0.56 0.77 0.03 0.61 0.84 0.21 0.35 0.09 0.05 0.90 0.13
Uniform Delay, d1 36.5 29.9 25.3 36.6 30.4 26.3 36.0 24.8 24.6 26.3 12.0
Progression Factor 1.00 1.00 1.00 0.84 0.52 0.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 5.1 0.0 4.1 6.9 0.3 1.0 0.5 0.3 17.3 0.3
Delay (s) 43.1 35.0 25.3 34.8 22.7 13.5 37.0 25.4 24.8 43.6 12.3
Level of Service D C C C C B D C C D B
Approach Delay (s) 35.0 21.3 29.1 36.0
Approach LOS D C C D
Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3146 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3146 1441 3433 1863 1583
Volume (vph) 209 805 118 448 672 408 122 228 464 439 210 228
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 220 847 124 472 707 429 128 240 488 462 221 240
RTOR Reduction (vph) 0 0 84 0 0 285 0 187 224 0 0 197
Lane Group Flow (vph) 220 847 40 472 707 144 128 275 42 462 221 43
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.0 25.5 25.5 11.5 25.0 25.0 11.3 12.2 12.2 12.8 13.7 13.7
Effective Green, g (s) 12.5 26.0 26.0 12.0 25.5 25.5 11.8 12.7 12.7 13.3 14.2 14.2
Actuated g/C Ratio 0.16 0.32 0.32 0.15 0.32 0.32 0.15 0.16 0.16 0.17 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 1653 514 515 1128 505 261 499 229 571 331 281
v/s Ratio Prot c0.12 0.17 c0.14 c0.20 0.07 0.09 c0.13 c0.12
v/s Ratio Perm 0.03 0.09 0.03 0.03
v/c Ratio 0.79 0.51 0.08 0.92 0.63 0.28 0.49 0.55 0.18 0.81 0.67 0.15
Uniform Delay, d1 32.5 21.9 18.7 33.5 23.2 20.4 31.3 31.0 29.2 32.1 30.7 27.8
Progression Factor 0.71 0.70 0.97 0.74 0.61 0.87 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.2 0.7 0.2 17.6 2.1 1.1 1.5 1.3 0.4 8.3 5.0 0.3
Delay (s) 32.4 16.1 18.4 42.4 16.3 18.9 32.8 32.3 29.6 40.4 35.7 28.1
Level of Service C B B D B B C C C D D C
Approach Delay (s) 19.3 24.7 31.5 36.1
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.95 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4843 1770 3539 1583 1653 1681 1681 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.74 1.00
Satd. Flow (perm) 4843 1770 3539 1583 1541 1312 1312 1583
Volume (vph) 0 1165 542 78 1199 234 6 0 17 692 0 323
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1226 571 82 1262 246 6 0 18 728 0 340
RTOR Reduction (vph) 0 97 0 0 0 0 0 12 0 0 0 32
Lane Group Flow (vph) 0 1700 0 82 1262 246 0 12 0 364 364 308
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 36.1 4.9 45.5 80.0 25.5 25.5 25.5 25.5
Effective Green, g (s) 36.6 5.4 46.0 80.0 26.0 26.0 26.0 26.0
Actuated g/C Ratio 0.46 0.07 0.58 1.00 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2216 119 2035 1583 501 426 426 514
v/s Ratio Prot c0.35 0.05 c0.36
v/s Ratio Perm 0.16 0.01 c0.28 0.28 0.19
v/c Ratio 0.77 0.69 0.62 0.16 0.02 0.85 0.85 0.60
Uniform Delay, d1 18.1 36.5 11.2 0.0 18.4 25.2 25.2 22.6
Progression Factor 0.44 1.27 0.69 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 12.1 1.1 0.2 0.0 15.3 15.3 1.9
Delay (s) 10.0 58.4 8.8 0.2 18.4 40.5 40.5 24.5
Level of Service B E A A B D D C
Approach Delay (s) 10.0 10.1 18.4 35.4
Approach LOS B B B D
Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.82
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1500
Volume (vph) 19 1352 504 0 984 343 523 0 376 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 20 1423 531 0 1036 361 551 0 396 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 3 3 0 2 0
Lane Group Flow (vph) 20 1423 531 0 1036 361 551 195 195 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 36.1 80.0 29.4 80.0 34.9 34.9 34.9 34.9
Effective Green, g (s) 2.7 36.6 80.0 29.9 80.0 35.4 35.4 35.4 35.4
Actuated g/C Ratio 0.03 0.46 1.00 0.37 1.00 0.44 0.44 0.44 0.44
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 2932 1583 1901 1583 615 666 666 664
v/s Ratio Prot 0.01 c0.22 c0.20 0.13
v/s Ratio Perm 0.34 0.23 c0.40 0.13 0.01
v/c Ratio 0.33 0.49 0.34 0.54 0.23 0.90 0.29 0.29 0.02
Uniform Delay, d1 37.8 15.1 0.0 19.7 0.0 20.6 14.3 14.3 12.6
Progression Factor 1.03 1.02 1.00 0.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.3 0.3 0.7 0.2 15.6 0.2 0.2 0.0
Delay (s) 41.0 15.8 0.3 14.5 0.2 36.2 14.5 14.5 12.6
Level of Service D B A B A D B B B
Approach Delay (s) 11.9 10.8 27.1 12.6
Approach LOS B B C B
Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4887 1610 3339 1583 1610 3380 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4887 1610 3339 1583 1610 3380 1583
Volume (vph) 269 927 547 195 764 268 390 348 317 180 313 173
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 283 976 576 205 804 282 411 366 334 189 329 182
RTOR Reduction (vph) 0 0 373 0 75 0 0 0 251 0 0 150
Lane Group Flow (vph) 283 976 203 205 1011 0 250 527 83 167 351 32
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 22.5 22.5 9.8 19.8 16.0 16.0 16.0 13.7 13.7 13.7
Effective Green, g (s) 13.0 23.0 23.0 10.3 20.3 16.5 16.5 16.5 14.2 14.2 14.2
Actuated g/C Ratio 0.16 0.29 0.29 0.13 0.25 0.21 0.21 0.21 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1017 455 228 1240 332 689 326 286 600 281
v/s Ratio Prot 0.08 c0.28 0.12 c0.21 0.16 c0.16 0.10 c0.10
v/s Ratio Perm 0.13 0.05 0.02
v/c Ratio 0.51 0.96 0.45 0.90 0.82 0.75 0.76 0.26 0.58 0.58 0.11
Uniform Delay, d1 30.6 28.0 23.3 34.3 28.1 29.8 29.9 26.6 30.2 30.2 27.6
Progression Factor 0.58 0.58 1.27 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 18.9 2.9 33.4 6.0 9.3 5.1 0.4 3.0 1.5 0.2
Delay (s) 18.5 35.1 32.4 67.7 34.1 39.1 35.0 27.0 33.2 31.7 27.8
Level of Service B D C E C D C C C C C
Approach Delay (s) 31.7 39.4 33.5 31.0
Approach LOS C D C C
Intersection Summary
HCM Average Control Delay 34.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 150 774 324 115 510 133 316 511 102 276 529 230
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 815 341 121 537 140 333 538 107 291 557 242
RTOR Reduction (vph) 0 66 0 0 0 106 0 0 70 0 0 183
Lane Group Flow (vph) 158 1090 0 121 537 34 333 538 37 291 557 59
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 16.5 5.5 16.5 16.5 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 17.0 6.0 17.0 17.0 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.34 0.34 0.10 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 822 152 859 384 354 639 543 177 452 384
v/s Ratio Prot c0.09 c0.32 0.07 0.15 c0.19 0.29 c0.16 c0.30
v/s Ratio Perm 0.02 0.02 0.04
v/c Ratio 1.04 1.33 0.80 0.63 0.09 0.94 0.84 0.07 1.64 1.23 0.15
Uniform Delay, d1 32.0 26.5 31.4 23.7 20.5 27.6 21.2 15.5 31.5 26.5 20.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 83.8 155.2 24.3 1.4 0.1 32.7 12.7 0.2 313.8 122.6 0.8
Delay (s) 115.8 181.7 55.7 25.1 20.6 60.3 34.0 15.7 345.3 149.1 21.7
Level of Service F F E C C E C B F F C
Approach Delay (s) 173.8 28.9 41.0 173.2
Approach LOS F C D F
Intersection Summary
HCM Average Control Delay 114.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.23
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 96.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3516 1770 3539 1583 1770 1658 1770 1653
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3516 1770 3539 1583 1770 1658 1770 1653
Volume (vph) 107 720 33 62 890 320 48 23 63 562 35 105
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 113 758 35 65 937 337 51 24 66 592 37 111
RTOR Reduction (vph) 0 4 0 0 0 118 0 61 0 0 58 0
Lane Group Flow (vph) 113 789 0 65 937 219 51 29 0 592 90 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.6 21.9 4.4 20.7 20.7 3.3 6.3 39.4 42.4
Effective Green, g (s) 6.1 22.4 4.9 21.2 21.2 3.8 6.8 39.9 42.9
Actuated g/C Ratio 0.07 0.25 0.05 0.24 0.24 0.04 0.08 0.44 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 120 875 96 834 373 75 125 785 788
v/s Ratio Prot 0.06 c0.22 0.04 c0.26 c0.03 0.02 c0.33 c0.05
v/s Ratio Perm 0.14
v/c Ratio 0.94 0.90 0.68 1.12 0.59 0.68 0.23 0.75 0.11
Uniform Delay, d1 41.8 32.7 41.8 34.4 30.5 42.5 39.1 20.9 13.0
Progression Factor 1.00 1.00 0.67 0.61 0.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 63.8 14.3 15.3 69.4 5.9 22.4 1.0 4.1 0.1
Delay (s) 105.6 47.0 43.4 90.2 13.9 64.9 40.1 25.1 13.1
Level of Service F D D F B E D C B
Approach Delay (s) 54.3 68.7 49.1 22.7
Approach LOS D E D C
Intersection Summary
HCM Average Control Delay 52.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 969 376 119 1004 0 0 0 0 626 0 268
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1020 396 125 1057 0 0 0 0 659 0 282
RTOR Reduction (vph) 0 0 88 0 0 0 0 0 0 0 68 0
Lane Group Flow (vph) 0 1020 308 125 1057 0 0 0 0 659 214 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 33.5 33.5 14.5 52.5 28.5 28.5
Effective Green, g (s) 34.0 34.0 15.0 53.0 29.0 29.0
Actuated g/C Ratio 0.38 0.38 0.17 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1337 598 295 2084 1106 510
v/s Ratio Prot c0.29 0.07 c0.30 c0.19 0.13
v/s Ratio Perm 0.19
v/c Ratio 0.76 0.51 0.42 0.51 0.60 0.42
Uniform Delay, d1 24.5 21.6 33.6 10.8 25.6 23.9
Progression Factor 0.51 0.44 1.24 1.61 1.00 1.00
Incremental Delay, d2 2.6 1.9 0.9 0.8 0.9 2.5
Delay (s) 15.1 11.4 42.7 18.3 26.5 26.4
Level of Service B B D B C C
Approach Delay (s) 14.1 20.9 0.0 26.4
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1594 0 0 700 423 255
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1678 0 0 737 445 268
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1678 0 0 737 445 254
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 61.5 61.5 19.5 19.5
Effective Green, g (s) 62.0 62.0 20.0 20.0
Actuated g/C Ratio 0.69 0.69 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2438 2438 763 352
v/s Ratio Prot c0.47 0.21 0.13
v/s Ratio Perm c0.16
v/c Ratio 0.69 0.30 0.58 0.72
Uniform Delay, d1 8.3 5.5 31.3 32.4
Progression Factor 0.28 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.3 1.1 7.1
Delay (s) 3.4 5.8 32.4 39.5
Level of Service A A C D
Approach Delay (s) 3.4 5.8 35.1
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 4 9 18 24 222 8 780 24 119 677 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 4 9 19 25 234 8 821 25 125 713 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1524 1830 360 1456 1808 411 720 846
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1524 1830 360 1456 1808 411 720 846
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 61 93 99 74 61 60 99 84
cM capacity (veh/h) 30 63 637 74 65 590 877 786
Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 25 278 8 411 411 25 125 475 245
Volume Left 12 19 8 0 0 0 125 0 0
Volume Right 9 234 0 0 0 25 0 0 7
cSH 54 433 877 1700 1700 1700 786 1700 1700
Volume to Capacity 0.47 0.64 0.01 0.24 0.24 0.01 0.16 0.28 0.14
Queue Length 95th (ft) 44 110 1 0 0 0 14 0 0
Control Delay (s) 120.3 32.3 9.1 0.0 0.0 0.0 10.4 0.0 0.0
Lane LOS F D A B
Approach Delay (s) 120.3 32.3 0.1 1.5
Approach LOS F D
Intersection Summary
Average Delay 6.7
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 142 4 7 261 2 2 0 2 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 149 4 7 275 2 2 0 2 1 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 277 154 445 445 152 446 446 276
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 277 154 445 445 152 446 446 276
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 100 100 100 100
cM capacity (veh/h) 1286 1427 520 505 895 519 504 763
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 155 284 4 2
Volume Left 1 7 2 1
Volume Right 4 2 2 0
cSH 1286 1427 658 511
Volume to Capacity 0.00 0.01 0.01 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.2 10.5 12.1
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 10.5 12.1
Approach LOS B B
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 28.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 2 129 2 4 275 8 1 10 0 3 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 136 2 4 289 8 1 11 0 3 1 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 298 138 445 447 137 448 444 294
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 298 138 445 447 137 448 444 294
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1263 1446 520 504 912 511 506 746
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 140 302 12 5
Volume Left 2 4 1 3
Volume Right 2 8 0 1
cSH 1263 1446 505 544
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.3 11.7
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.3 11.7
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15

29: Millbrae Ave & Langner Ave 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 153 10 4 336 13 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 161 11 4 354 14 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 172 528 166
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 528 166
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 99
cM capacity (veh/h) 1405 509 878
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 172 358 23
Volume Left 0 4 14
Volume Right 11 0 9
cSH 1700 1405 615
Volume to Capacity 0.10 0.00 0.04
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.0 0.1 11.1
Lane LOS A B
Approach Delay (s) 0.0 0.1 11.1
Approach LOS B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 30.9% ICU Level of Service A
Analysis Period (min) 15



30: Millbrae Ave & Labath Ave 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 150 16 17 244 0 100 0 29 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 158 17 18 257 0 105 0 31 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 257 175 459 459 166 489 467 257
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 257 175 459 459 166 489 467 257
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 79 100 97 100 100 100
cM capacity (veh/h) 1308 1402 507 492 878 467 487 782
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 175 275 136 0
Volume Left 0 18 105 0
Volume Right 17 0 31 0
cSH 1308 1402 561 1700
Volume to Capacity 0.00 0.01 0.24 0.00
Queue Length 95th (ft) 0 1 24 0
Control Delay (s) 0.0 0.6 13.5 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.6 13.5 0.0
Approach LOS B A
Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 40.0% ICU Level of Service A
Analysis Period (min) 15

31: Millbrae Ave & Dowdell Ave 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 137 32 0 235 32 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 144 34 0 247 34 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 178 408 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 178 408 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1398 599 884
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 178 247 34
Volume Left 0 0 34
Volume Right 34 0 0
cSH 1700 1398 599
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15



7: Wilfred Avenue & Redwood Drive 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 79 902 164 247 955 557 194 42 368 582 126
v/c Ratio 0.15 0.92 0.35 0.42 1.54 0.80 0.90 0.19 0.83 0.85 0.47
Control Delay 42.7 70.5 25.9 35.8 282.8 32.3 108.2 71.1 22.6 73.6 52.4
Queue Delay 0.0 28.0 0.0 7.0 92.7 26.1 0.0 0.0 5.8 381.0 0.0
Total Delay 42.7 98.5 25.9 42.8 375.5 58.4 108.2 71.1 28.4 454.6 52.4
Queue Length 50th (ft) 61 497 78 185 ~1532 288 203 22 0 300 90
Queue Length 95th (ft) 106 #596 154 m226m#1640 m368 #352 43 110 #474 163
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 531 1017 484 587 619 695 221 376 497 686 269
Starvation Cap Reductn 0 0 0 287 73 154 0 0 0 0 0
Spillback Cap Reductn 0 158 0 0 0 0 0 0 83 371 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 1.05 0.34 0.82 1.75 1.03 0.88 0.11 0.89 1.85 0.47
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1277 575 89 1021 446 1096
v/c Ratio 0.76 0.65 0.35 0.50 0.85 1.32dr
Control Delay 27.3 15.7 45.7 17.7 43.0 62.5
Queue Delay 51.4 4.5 0.0 0.2 0.0 94.7
Total Delay 78.7 20.2 45.7 17.9 43.0 157.2
Queue Length 50th (ft) 442 183 21 244 226 ~307
Queue Length 95th (ft) m584 m319 m28 m223 #405 #437
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 886 257 2035 523 1061
Starvation Cap Reductn 527 235 0 0 0 0
Spillback Cap Reductn 0 0 0 339 0 190
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.11 0.88 0.35 0.60 0.85 1.26
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



10: Wilfred Ave & Commerce Boulevard 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 858 865 187 446 337 354 601 9 18
v/c Ratio 0.75 0.86 0.34 0.29 0.97 1.01 0.57 0.02 0.05
Control Delay 43.2 22.4 37.7 18.2 69.4 79.6 7.3 25.7 18.8
Queue Delay 0.0 18.6 0.0 0.0 0.0 0.0 0.4 0.0 0.0
Total Delay 43.2 40.9 37.7 18.2 69.4 79.6 7.7 25.7 18.8
Queue Length 50th (ft) 204 255 52 112 133 ~144 10 4 4
Queue Length 95th (ft) 187 200 85 156 m#256 m#277 m40 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 1001 558 1542 347 349 1052 365 363
Starvation Cap Reductn 0 152 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 127 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 1.02 0.34 0.29 0.97 1.01 0.65 0.02 0.05
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 189 1278 866 144 96
v/c Ratio 0.43 0.57 0.53 0.31 0.20
Control Delay 28.2 20.0 17.1 25.9 6.6
Queue Delay 0.0 1.9 0.0 0.0 0.0
Total Delay 28.2 21.8 17.1 25.9 6.6
Queue Length 50th (ft) 58 326 154 58 0
Queue Length 95th (ft) m70 332 221 106 34
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1621 465 486
Starvation Cap Reductn 0 773 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.21 0.86 0.53 0.31 0.20
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Page 5
Kimley Horn and Associates

Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 387 391 114 31 586 520 9 415 639
v/c Ratio 0.90 0.91 0.23 0.20 1.10 0.26 0.06 0.50 0.74
Control Delay 55.9 56.7 6.4 29.4 99.9 12.0 36.6 33.8 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Total Delay 55.9 56.7 6.4 29.4 99.9 12.0 36.6 33.8 12.1
Queue Length 50th (ft) 194 196 0 10 ~339 51 5 112 33
Queue Length 95th (ft) #360 #363 37 35 #531 147 m6 m#143 m78
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 500 183 531 1964 177 835 862
Starvation Cap Reductn 0 0 0 0 0 0 0 0 36
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.88 0.23 0.17 1.10 0.26 0.05 0.50 0.77
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

16: Rohnert Park Expy & Stony Point Road 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 315 392 600 300 240 471
v/c Ratio 0.77 0.59 0.76 0.36 0.86 0.39
Control Delay 37.5 6.7 24.1 3.1 58.8 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 6.7 24.1 3.1 58.8 6.9
Queue Length 50th (ft) 115 0 197 0 95 79
Queue Length 95th (ft) #221 60 #359 40 #213 129
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 685 790 844 278 1199
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.57 0.76 0.36 0.86 0.39
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



17: Rohnert Park Expy & Labath Ave 2020 + Alternative H
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 61 567 47 128 615 333 73 78 69 495 160
v/c Ratio 0.46 0.77 0.13 0.50 0.84 0.56 0.28 0.18 0.17 0.93 0.18
Control Delay 47.1 38.0 9.3 35.7 26.0 5.0 38.1 11.7 8.3 54.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.1 38.0 9.3 35.7 26.0 5.0 38.1 11.7 8.3 54.9 5.8
Queue Length 50th (ft) 30 141 0 20 117 0 18 7 0 239 14
Queue Length 95th (ft) 67 197 26 m43 #228 6 38 43 33 #424 48
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 373 257 752 599 257 425 417 531 879
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.75 0.13 0.50 0.82 0.56 0.28 0.18 0.17 0.93 0.18
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 220 847 124 472 707 429 128 462 266 462 221 240
v/c Ratio 0.79 0.51 0.21 0.92 0.63 0.54 0.49 0.67 0.59 0.81 0.67 0.50
Control Delay 38.3 16.2 4.6 47.1 16.6 4.6 40.8 20.8 9.6 48.0 40.5 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.3 16.2 4.6 47.1 16.6 4.6 40.8 20.8 9.6 48.0 40.5 8.0
Queue Length 50th (ft) 69 83 8 131 142 36 60 60 0 116 103 0
Queue Length 95th (ft) m106 m93 m13 #211 167 48 #136 104 64 #237 169 56
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1653 598 515 1126 790 260 843 516 572 396 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.51 0.21 0.92 0.63 0.54 0.49 0.55 0.52 0.81 0.56 0.46
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1797 82 1262 246 24 364 364 340
v/c Ratio 0.76 0.56 0.62 0.16 0.05 0.85 0.85 0.62
Control Delay 9.8 58.3 9.6 0.2 9.5 44.6 44.6 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.8 58.3 9.6 0.2 9.5 44.6 44.6 24.3
Queue Length 50th (ft) 146 45 128 0 2 165 165 114
Queue Length 95th (ft) 357 m#78 m140 m0 17 #311 #311 197
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2363 146 2034 1583 572 476 476 604
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.56 0.62 0.16 0.04 0.76 0.76 0.56
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 20 1423 531 1036 361 551 198 198 18
v/c Ratio 0.15 0.49 0.34 0.50 0.23 0.89 0.30 0.30 0.03
Control Delay 37.6 17.3 0.3 15.3 0.2 38.1 13.6 13.6 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.6 17.3 0.3 15.3 0.2 38.1 13.6 13.6 8.6
Queue Length 50th (ft) 10 161 0 84 0 231 58 58 4
Queue Length 95th (ft) m13 212 m0 134 m0 342 92 92 13
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 2928 1583 2070 1583 730 792 792 796
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.49 0.34 0.50 0.23 0.75 0.25 0.25 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 283 976 576 205 1086 250 527 334 167 351 182
v/c Ratio 0.51 0.96 0.70 0.90 0.82 0.76 0.77 0.58 0.58 0.58 0.42
Control Delay 21.0 37.5 9.4 78.6 33.5 45.9 38.3 8.8 38.3 33.9 7.8
Queue Delay 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.0 37.5 10.0 78.6 33.5 45.9 38.3 8.8 38.3 33.9 7.8
Queue Length 50th (ft) 65 271 205 104 173 128 136 7 84 89 0
Queue Length 95th (ft) 70 #368 92 #264 #274 #245 193 75 147 128 50
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1017 828 229 1318 342 710 585 342 718 480
Starvation Cap Reductn 0 0 63 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.96 0.75 0.90 0.82 0.73 0.74 0.57 0.49 0.49 0.38
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

22: Gravenstien Hwy & Stony Point Road 2020 + Alternative H
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 158 1156 121 537 140 333 538 107 291 557 242
v/c Ratio 1.04 1.30 0.80 0.63 0.29 0.94 0.84 0.17 1.64 1.23 0.43
Control Delay 120.6 169.6 69.1 27.4 6.2 66.0 35.8 4.6 340.2 150.1 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 120.6 169.6 69.1 27.4 6.2 66.0 35.8 4.6 340.2 150.1 6.0
Queue Length 50th (ft) ~75 ~331 52 108 0 142 210 0 ~186 ~303 0
Queue Length 95th (ft) #183 #452 #138 157 39 #290 #378 29 #325 #482 51
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 152 887 152 859 490 354 639 613 177 452 568
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.04 1.30 0.80 0.63 0.29 0.94 0.84 0.17 1.64 1.23 0.43
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 113 793 65 937 337 51 90 592 148
v/c Ratio 0.93 0.81 0.55 1.04 0.65 0.43 0.44 0.77 0.17
Control Delay 111.2 38.5 44.2 60.8 9.8 52.2 21.6 31.9 5.7
Queue Delay 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 111.2 39.0 44.2 60.8 9.8 52.2 21.6 31.9 5.7
Queue Length 50th (ft) 65 226 37 ~311 6 28 13 286 12
Queue Length 95th (ft) #171 #331 m#81 #415 33 65 56 #513 47
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 121 985 118 904 519 118 367 767 846
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 30 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.83 0.55 1.04 0.65 0.43 0.25 0.77 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

24: Gravenstien Hwy & US-101 SB Ramps 2020 + Alternative H
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1020 396 125 1057 659 282
v/c Ratio 0.76 0.58 0.42 0.51 0.60 0.49
Control Delay 15.3 8.4 46.7 18.6 28.3 18.7
Queue Delay 1.1 0.4 0.0 0.3 0.0 0.0
Total Delay 16.4 8.8 46.7 18.9 28.3 18.7
Queue Length 50th (ft) 152 69 70 253 160 79
Queue Length 95th (ft) 184 m99 m125 314 216 154
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1337 686 295 2084 1106 579
Starvation Cap Reductn 134 60 0 428 0 0
Spillback Cap Reductn 17 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.63 0.42 0.64 0.60 0.49
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1678 737 445 268
v/c Ratio 0.69 0.30 0.58 0.73
Control Delay 3.9 6.7 33.5 41.4
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 3.9 6.7 33.5 41.4
Queue Length 50th (ft) 35 74 117 133
Queue Length 95th (ft) 239 137 144 192
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2438 2438 1221 574
Starvation Cap Reductn 62 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.30 0.36 0.47
Intersection Summary



NEAR-TERM 2008 + VARIANT H-SUB1
TRAFFIC CONDITIONS

(SYNCHRO)



4: Wilfred Ave & Langner Ave PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 132 129 156 181 8 96 19 129 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 139 136 164 191 8 101 20 136 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 199 275 767 755 207 897 819 195
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 199 275 767 755 207 897 819 195
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 87 63 93 84 94 96 99
cM capacity (veh/h) 1373 1288 274 292 834 186 269 847

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 285 363 257 32
Volume Left 11 164 101 11
Volume Right 136 8 136 11
cSH 1373 1288 428 292
Volume to Capacity 0.01 0.13 0.60 0.11
Queue Length 95th (ft) 1 11 95 9
Control Delay (s) 0.3 4.4 25.2 18.8
Lane LOS A A D C
Approach Delay (s) 0.3 4.4 25.2 18.8
Approach LOS D C

Intersection Summary
Average Delay 9.3
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15

5: Wilfred Ave & Labath Ave PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 15 198 57 481 323 25 22 19 441 17 3 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 16 208 60 506 340 26 23 20 464 18 3 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 366 268 1638 1649 238 2110 1666 353
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 366 268 1638 1649 238 2110 1666 353
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 61 56 66 42 0 95 100
cM capacity (veh/h) 1192 1295 53 59 801 8 58 691

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 284 873 507 22
Volume Left 16 506 23 18
Volume Right 60 26 464 1
cSH 1192 1295 375 10
Volume to Capacity 0.01 0.39 1.35 2.25
Queue Length 95th (ft) 1 47 608 94
Control Delay (s) 0.6 7.5 203.9 1325.1
Lane LOS A A F F
Approach Delay (s) 0.6 7.5 203.9 1325.1
Approach LOS F F

Intersection Summary
Average Delay 82.7
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15



6: Wilfred Avenue & PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 11 587 59 82 802 23 21 14 75 14 2 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 618 62 86 844 24 22 15 79 15 2 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67
vC, conflicting volume 868 680 1708 1713 649 1787 1732 856
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 804 680 2057 2064 649 2174 2092 786
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 91 4 55 83 0 93 98
cM capacity (veh/h) 550 912 23 32 470 11 31 263

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 692 955 116 23
Volume Left 12 86 22 15
Volume Right 62 24 79 6
cSH 550 912 73 16
Volume to Capacity 0.02 0.09 1.58 1.42
Queue Length 95th (ft) 2 8 244 85
Control Delay (s) 0.6 2.5 413.2 709.3
Lane LOS A A F F
Approach Delay (s) 0.6 2.5 413.2 709.3
Approach LOS F F

Intersection Summary
Average Delay 37.6
Intersection Capacity Utilization 99.7% ICU Level of Service F
Analysis Period (min) 15

7: Wilfred Avenue & Redwood Drive PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1831 1681 1770 1583 1770 3539 1583 3433 1739
Flt Permitted 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1831 1681 1770 1583 1770 3539 1583 3433 1739
Volume (vph) 48 561 67 180 632 541 172 154 267 425 128 102
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 51 591 71 189 665 569 181 162 281 447 135 107
RTOR Reduction (vph) 0 3 0 0 0 212 0 0 258 0 18 0
Lane Group Flow (vph) 0 710 0 189 665 357 181 162 23 447 224 0
Turn Type Split Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 48.5 53.5 53.5 53.5 18.6 12.6 12.6 27.4 21.4
Effective Green, g (s) 49.0 54.0 54.0 54.0 19.1 13.1 13.1 27.9 21.9
Actuated g/C Ratio 0.31 0.34 0.34 0.34 0.12 0.08 0.08 0.17 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 561 567 597 534 211 290 130 599 238
v/s Ratio Prot c0.39 0.11 c0.38 c0.10 0.05 0.13 c0.13
v/s Ratio Perm 0.23 0.01
v/c Ratio 1.27 0.33 1.11 0.67 0.86 0.56 0.18 0.75 0.94
Uniform Delay, d1 55.5 39.6 53.0 45.3 69.1 70.7 68.4 62.7 68.4
Progression Factor 1.00 0.88 0.91 1.00 1.00 1.00 1.00 0.95 0.95
Incremental Delay, d2 133.4 1.3 68.9 5.3 27.4 2.3 0.7 5.0 42.0
Delay (s) 188.9 35.9 117.1 50.6 96.5 73.0 69.1 64.6 106.8
Level of Service F D F D F E E E F
Approach Delay (s) 188.9 79.7 78.1 79.4
Approach LOS F E E E

Intersection Summary
HCM Average Control Delay 101.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



10: Wilfred Ave & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3392 1681 1711 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3392 1681 1711 2787 1770 1814
Volume (vph) 0 497 603 409 303 116 560 107 572 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 523 635 431 319 122 589 113 602 44 43 9
RTOR Reduction (vph) 0 0 492 0 41 0 0 0 478 0 7 0
Lane Group Flow (vph) 0 523 143 431 400 0 342 360 124 44 45 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1484 347 353 575 365 374
v/s Ratio Prot c0.10 c0.13 0.12 0.20 c0.21 c0.02 0.02
v/s Ratio Perm 0.09 0.04
v/c Ratio 0.46 0.40 0.77 0.27 0.99 1.02 0.22 0.12 0.12
Uniform Delay, d1 26.8 26.4 32.1 14.3 31.6 31.8 26.4 25.8 25.8
Progression Factor 1.46 9.41 1.19 1.24 1.01 1.00 2.32 0.86 0.85
Incremental Delay, d2 1.1 2.9 6.1 0.4 38.3 46.4 0.6 0.7 0.7
Delay (s) 40.3 251.4 44.2 18.2 70.2 78.3 62.0 22.9 22.5
Level of Service D F D B E E E C C
Approach Delay (s) 156.1 31.0 68.6 22.7
Approach LOS F C E C

Intersection Summary
HCM Average Control Delay 87.3 HCM Level of Service F
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

12: US-101 NB Ramps & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 759 3 40 8 3 5 514 475 2 7 408 639
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 799 3 42 8 3 5 541 500 2 7 429 673
RTOR Reduction (vph) 0 0 31 0 5 0 0 1 0 0 0 557
Lane Group Flow (vph) 400 402 11 0 11 0 541 501 0 7 429 116
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 20.1 20.1 20.1 1.5 27.1 38.9 1.5 13.3 13.3
Effective Green, g (s) 20.6 20.6 20.6 2.0 27.6 39.4 2.0 13.8 13.8
Actuated g/C Ratio 0.26 0.26 0.26 0.02 0.35 0.49 0.02 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 433 434 408 44 611 1742 44 610 273
v/s Ratio Prot 0.24 c0.24 c0.01 c0.31 0.14 0.00 c0.12
v/s Ratio Perm 0.01 0.07
v/c Ratio 0.92 0.93 0.03 0.25 0.89 0.29 0.16 0.70 0.43
Uniform Delay, d1 28.9 29.0 22.2 38.3 24.7 12.0 38.2 31.2 29.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.28 1.13 5.55
Incremental Delay, d2 25.3 25.6 0.0 3.0 14.4 0.4 1.1 4.5 3.2
Delay (s) 54.2 54.6 22.2 41.3 39.1 12.4 49.9 39.7 167.2
Level of Service D D C D D B D D F
Approach Delay (s) 52.8 41.3 26.3 117.2
Approach LOS D D C F

Intersection Summary
HCM Average Control Delay 67.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



17: Rohnert Park Expy & Labath Ave PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 600 36 202 575 396 64 19 154 526 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 632 38 213 605 417 67 20 162 554 45 104
RTOR Reduction (vph) 0 0 29 0 0 309 0 63 69 0 59 0
Lane Group Flow (vph) 53 632 9 213 605 108 67 34 16 554 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.0 18.0 5.5 20.2 20.2 4.4 14.1 14.1 24.4 34.1
Effective Green, g (s) 3.8 18.5 18.5 6.0 20.7 20.7 4.9 14.6 14.6 24.9 34.6
Actuated g/C Ratio 0.05 0.23 0.23 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 818 366 257 916 410 210 285 274 551 721
v/s Ratio Prot 0.03 c0.18 c0.06 0.17 c0.02 c0.02 c0.31 0.05
v/s Ratio Perm 0.01 0.07 0.01
v/c Ratio 0.63 0.77 0.02 0.83 0.66 0.26 0.32 0.12 0.06 1.01 0.12
Uniform Delay, d1 37.4 28.8 23.8 36.5 26.5 23.6 36.0 27.3 27.0 27.6 13.6
Progression Factor 1.00 1.00 1.00 0.96 0.51 0.58 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 4.6 0.0 13.3 1.2 0.2 0.9 0.9 0.4 39.7 0.4
Delay (s) 51.8 33.3 23.8 48.2 14.7 13.9 36.8 28.2 27.4 67.2 14.0
Level of Service D C C D B B D C C E B
Approach Delay (s) 34.2 20.2 30.2 56.0
Approach LOS C C C E

Intersection Summary
HCM Average Control Delay 33.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

20: Rohnert Park Expy & US-101 NB Ramps PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.84
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1521
Volume (vph) 17 1640 273 0 995 350 536 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1726 287 0 1047 368 564 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1726 287 0 1047 368 564 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 35.5 80.0 28.8 80.0 35.5 35.5 35.5 35.5
Effective Green, g (s) 2.7 36.0 80.0 29.3 80.0 36.0 36.0 36.0 36.0
Actuated g/C Ratio 0.03 0.45 1.00 0.37 1.00 0.45 0.45 0.45 0.45
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 2884 1583 1862 1583 625 677 677 684
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.41 0.11 0.01
v/c Ratio 0.30 0.60 0.18 0.56 0.23 0.90 0.24 0.24 0.02
Uniform Delay, d1 37.7 16.6 0.0 20.2 0.0 20.4 13.5 13.5 12.2
Progression Factor 1.03 1.05 1.00 0.65 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.5 0.1 0.9 0.3 16.3 0.2 0.2 0.0
Delay (s) 40.4 17.9 0.1 14.0 0.3 36.7 13.7 13.7 12.2
Level of Service D B A B A D B B B
Approach Delay (s) 15.6 10.4 28.3 12.2
Approach LOS B B C B

Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



21: Rohnert Park Expy & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1147 545 141 781 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1207 574 148 822 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 395 0 38 0 0 0 189 0 0 164
Lane Group Flow (vph) 284 1207 179 148 963 0 226 475 47 107 242 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 24.5 24.5 10.6 22.6 15.4 15.4 15.4 11.5 11.5 11.5
Effective Green, g (s) 13.0 25.0 25.0 11.1 23.1 15.9 15.9 15.9 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.31 0.31 0.14 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1106 495 246 1429 320 662 315 242 509 237
v/s Ratio Prot 0.08 c0.34 0.08 c0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.51 1.09 0.36 0.60 0.67 0.71 0.72 0.15 0.44 0.48 0.12
Uniform Delay, d1 30.6 27.5 21.3 32.4 25.1 29.9 30.0 26.5 31.0 31.1 29.4
Progression Factor 0.53 0.50 1.68 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 53.8 1.8 4.1 2.6 6.9 3.7 0.2 1.3 0.7 0.2
Delay (s) 17.0 67.5 37.7 36.5 27.7 36.8 33.7 26.7 32.2 31.8 29.7
Level of Service B E D D C D C C C C C
Approach Delay (s) 52.2 28.8 32.7 31.1
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 40.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



CUMULATIVE 2020 + VARIANT H-SUB1
TRAFFIC CONDITIONS

(SYNCHRO)



4: Wilfred Ave & Langner Ave PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 44 190 130 157 201 32 94 17 127 23 10 17
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 46 200 137 165 212 34 99 18 134 24 11 18
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 245 337 926 937 268 1046 972 212
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 245 337 926 937 268 1046 972 212
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 86 52 92 83 83 95 98
cM capacity (veh/h) 1321 1222 205 221 770 140 211 829

Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 383 165 212 34 251 53
Volume Left 46 165 0 0 99 24
Volume Right 137 0 0 34 134 18
cSH 1321 1222 1700 1700 340 215
Volume to Capacity 0.04 0.14 0.12 0.02 0.74 0.24
Queue Length 95th (ft) 3 12 0 0 140 23
Control Delay (s) 1.2 8.4 0.0 0.0 40.3 27.0
Lane LOS A A E D
Approach Delay (s) 1.2 3.4 40.3 27.0
Approach LOS E D

Intersection Summary
Average Delay 12.2
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15

5: Wilfred Ave & Labath Ave PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 20 257 63 543 335 75 51 26 604 65 11 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 271 66 572 353 79 54 27 636 68 12 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 432 337 1675 1921 168 2362 1914 216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 432 337 1675 1921 168 2362 1914 216
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 53 0 21 25 0 67 99
cM capacity (veh/h) 1124 1219 30 35 846 1 35 789

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 21 180 156 572 235 196 717 84
Volume Left 21 0 0 572 0 0 54 68
Volume Right 0 0 66 0 0 79 636 4
cSH 1124 1700 1700 1219 1700 1700 213 1
Volume to Capacity 0.02 0.11 0.09 0.47 0.14 0.12 3.36 63.46
Queue Length 95th (ft) 1 0 0 64 0 0 Err Err
Control Delay (s) 8.3 0.0 0.0 10.5 0.0 0.0 Err Err
Lane LOS A B F F
Approach Delay (s) 0.5 6.0 Err Err
Approach LOS F F

Intersection Summary
Average Delay 3707.5
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15



6: Wilfred Avenue & Dowdell Ave PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 23 722 182 327 808 98 98 67 352 76 15 46
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 24 760 192 344 851 103 103 71 371 80 16 48
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 630
pX, platoon unblocked
vC, conflicting volume 954 952 2074 2546 476 2425 2591 477
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 954 952 2074 2546 476 2425 2591 477
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 52 0 0 31 0 0 91
cM capacity (veh/h) 716 718 0 13 535 0 12 534

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 24 507 445 344 567 387 544 144
Volume Left 24 0 0 344 0 0 103 80
Volume Right 0 0 192 0 0 103 371 48
cSH 716 1700 1700 718 1700 1700 0 0
Volume to Capacity 0.03 0.30 0.26 0.48 0.33 0.23 Err Err
Queue Length 95th (ft) 3 0 0 65 0 0 Err Err
Control Delay (s) 10.2 0.0 0.0 14.6 0.0 0.0 Err Err
Lane LOS B B F F
Approach Delay (s) 0.3 3.9 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15

7: Wilfred Avenue & Redwood Drive PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1703
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1681 1770 1583 1770 3539 1583 3433 1703
Volume (vph) 77 918 156 235 981 529 184 40 350 553 52 69
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 81 966 164 247 1033 557 194 42 368 582 55 73
RTOR Reduction (vph) 0 0 49 0 0 133 0 0 345 0 30 0
Lane Group Flow (vph) 81 966 115 247 1033 424 194 42 23 582 98 0
Turn Type Split Perm Split Perm Prot Perm Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 47.0 47.0 47.0 54.0 54.0 54.0 19.0 9.5 9.5 31.5 22.0
Effective Green, g (s) 47.5 47.5 47.5 54.5 54.5 54.5 19.5 10.0 10.0 32.0 22.5
Actuated g/C Ratio 0.30 0.30 0.30 0.34 0.34 0.34 0.12 0.06 0.06 0.20 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 525 1006 428 573 603 539 216 221 99 687 239
v/s Ratio Prot 0.05 c0.28 0.15 c0.58 c0.11 0.01 c0.17 0.06
v/s Ratio Perm 0.08 0.27 0.01
v/c Ratio 0.15 0.96 0.27 0.43 1.71 0.79 0.90 0.19 0.23 0.85 0.41
Uniform Delay, d1 41.4 55.3 43.0 40.8 52.8 47.5 69.3 71.2 71.3 61.6 62.7
Progression Factor 1.00 1.00 1.00 0.83 0.86 0.88 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 19.4 0.3 1.5 325.4 7.3 34.5 0.4 1.2 9.5 1.1
Delay (s) 41.6 74.7 43.3 35.5 370.9 49.1 103.8 71.6 72.6 71.1 63.8
Level of Service D E D D F D F E E E E
Approach Delay (s) 68.3 228.2 82.5 69.8
Approach LOS E F F E

Intersection Summary
HCM Average Control Delay 137.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 111.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



10: Wilfred Ave & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3518 1681 1689 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3518 1681 1689 2787 1770 1723
Volume (vph) 0 817 842 178 409 17 689 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 860 886 187 431 18 725 19 601 9 9 9
RTOR Reduction (vph) 0 0 645 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 860 241 187 446 0 363 381 124 9 11 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1539 347 348 575 365 355
v/s Ratio Prot c0.17 0.05 c0.13 0.22 c0.23 0.01 c0.01
v/s Ratio Perm 0.15 0.04
v/c Ratio 0.75 0.68 0.34 0.29 1.05 1.09 0.22 0.02 0.03
Uniform Delay, d1 28.9 28.3 29.7 14.5 31.8 31.8 26.4 25.3 25.4
Progression Factor 1.40 6.89 1.21 1.23 1.00 0.99 2.18 1.00 1.00
Incremental Delay, d2 2.7 6.0 0.3 0.4 53.7 69.3 0.6 0.1 0.2
Delay (s) 43.1 201.3 36.2 18.2 85.3 100.8 58.1 25.5 25.5
Level of Service D F D B F F E C C
Approach Delay (s) 123.3 23.5 77.5 25.5
Approach LOS F C E C

Intersection Summary
HCM Average Control Delay 89.3 HCM Level of Service F
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

12: US-101 NB Ramps & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1745 1770 3527 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1745 1770 3527 1770 3539 1583
Volume (vph) 785 5 108 15 6 9 557 483 11 9 394 627
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 826 5 114 16 6 9 586 508 12 9 415 660
RTOR Reduction (vph) 0 0 84 0 9 0 0 2 0 0 0 562
Lane Group Flow (vph) 413 418 30 0 22 0 586 518 0 9 415 98
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 20.5 20.5 20.5 3.0 27.1 37.0 1.5 11.4 11.4
Effective Green, g (s) 21.0 21.0 21.0 3.5 27.6 37.5 2.0 11.9 11.9
Actuated g/C Ratio 0.26 0.26 0.26 0.04 0.35 0.47 0.02 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 443 416 76 611 1653 44 526 235
v/s Ratio Prot 0.25 c0.25 c0.01 c0.33 0.15 0.01 c0.12
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.94 0.94 0.07 0.29 0.96 0.31 0.20 0.79 0.42
Uniform Delay, d1 28.8 28.9 22.2 37.1 25.6 13.2 38.2 32.8 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.08 1.14 3.86
Incremental Delay, d2 27.3 28.8 0.1 2.2 26.2 0.5 1.4 7.1 3.2
Delay (s) 56.2 57.7 22.2 39.2 51.9 13.7 42.5 44.6 122.5
Level of Service E E C D D B D D F
Approach Delay (s) 52.8 39.2 33.9 92.0
Approach LOS D D C F

Intersection Summary
HCM Average Control Delay 59.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



17: Rohnert Park Expy & Labath Ave PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Volume (vph) 58 539 45 122 584 347 69 17 123 504 48 104
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 61 567 47 128 615 365 73 18 129 531 51 109
RTOR Reduction (vph) 0 0 37 0 0 289 0 47 54 0 58 0
Lane Group Flow (vph) 61 567 10 128 615 76 73 31 15 531 102 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 16.1 16.1 4.4 16.1 16.1 4.4 17.1 17.1 24.4 37.1
Effective Green, g (s) 4.9 16.6 16.6 4.9 16.6 16.6 4.9 17.6 17.6 24.9 37.6
Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.21 0.06 0.22 0.22 0.31 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 734 328 210 734 328 210 344 331 551 786
v/s Ratio Prot 0.03 c0.16 0.04 c0.17 c0.02 0.02 c0.30 c0.06
v/s Ratio Perm 0.01 0.05 0.01
v/c Ratio 0.56 0.77 0.03 0.61 0.84 0.23 0.35 0.09 0.05 0.96 0.13
Uniform Delay, d1 36.5 29.9 25.3 36.6 30.4 26.4 36.0 24.8 24.6 27.1 12.0
Progression Factor 1.00 1.00 1.00 0.87 0.51 0.56 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 5.1 0.0 4.0 6.7 0.3 1.0 0.5 0.3 29.2 0.3
Delay (s) 43.1 35.0 25.3 35.8 22.1 15.0 37.0 25.4 24.8 56.3 12.3
Level of Service D C C D C B D C C E B
Approach Delay (s) 35.0 21.4 29.1 46.1
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

20: Rohnert Park Expy & US-101 NB Ramps PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 1770 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.83
Satd. Flow (perm) 1770 6408 1583 5085 1583 1389 1504 1504 1503
Volume (vph) 19 1354 504 0 986 343 554 0 376 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 20 1425 531 0 1038 361 583 0 396 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 3 3 0 2 0
Lane Group Flow (vph) 20 1425 531 0 1038 361 583 195 195 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 34.8 80.0 28.1 80.0 36.2 36.2 36.2 36.2
Effective Green, g (s) 2.7 35.3 80.0 28.6 80.0 36.7 36.7 36.7 36.7
Actuated g/C Ratio 0.03 0.44 1.00 0.36 1.00 0.46 0.46 0.46 0.46
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 2828 1583 1818 1583 637 690 690 690
v/s Ratio Prot 0.01 c0.22 c0.20 0.13
v/s Ratio Perm 0.34 0.23 c0.42 0.13 0.01
v/c Ratio 0.33 0.50 0.34 0.57 0.23 0.92 0.28 0.28 0.02
Uniform Delay, d1 37.8 16.1 0.0 20.7 0.0 20.2 13.5 13.5 11.8
Progression Factor 1.02 1.02 1.00 0.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.4 0.3 0.8 0.2 17.8 0.2 0.2 0.0
Delay (s) 40.5 16.8 0.3 15.4 0.2 38.0 13.7 13.7 11.9
Level of Service D B A B A D B B B
Approach Delay (s) 12.6 11.4 28.2 11.9
Approach LOS B B C B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



21: Rohnert Park Expy & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4888 1610 3339 1583 1610 3380 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4888 1610 3339 1583 1610 3380 1583
Volume (vph) 269 929 547 195 766 268 390 348 317 180 313 173
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 283 978 576 205 806 282 411 366 334 189 329 182
RTOR Reduction (vph) 0 0 373 0 75 0 0 0 251 0 0 150
Lane Group Flow (vph) 283 978 203 205 1013 0 250 527 83 167 351 32
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 22.5 22.5 9.8 19.8 16.0 16.0 16.0 13.7 13.7 13.7
Effective Green, g (s) 13.0 23.0 23.0 10.3 20.3 16.5 16.5 16.5 14.2 14.2 14.2
Actuated g/C Ratio 0.16 0.29 0.29 0.13 0.25 0.21 0.21 0.21 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1017 455 228 1240 332 689 326 286 600 281
v/s Ratio Prot 0.08 c0.28 0.12 c0.21 0.16 c0.16 0.10 c0.10
v/s Ratio Perm 0.13 0.05 0.02
v/c Ratio 0.51 0.96 0.45 0.90 0.82 0.75 0.76 0.26 0.58 0.58 0.11
Uniform Delay, d1 30.6 28.1 23.3 34.3 28.1 29.8 29.9 26.6 30.2 30.2 27.6
Progression Factor 0.56 0.55 1.21 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 19.1 2.9 33.4 6.0 9.3 5.1 0.4 3.0 1.5 0.2
Delay (s) 17.9 34.7 31.0 67.7 34.1 39.1 35.0 27.0 33.2 31.7 27.8
Level of Service B C C E C D C C C C C
Approach Delay (s) 30.9 39.5 33.5 31.0
Approach LOS C D C C

Intersection Summary
HCM Average Control Delay 33.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



SIGNAL WARRANT ANALYSIS
NO BUILD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Existing

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM 806 42 Y Y
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,186 122 Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,992 164 0 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Existing

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 70 30
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 108 30
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

178 60 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Existing

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 140 525 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 70 30
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 108 30
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

178 60 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langer Ave COUNT DATE: Existing

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langer Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 105 525 53
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 70 30
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 108 30
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

178 60 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Existing

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM 41 3
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 83 7
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

124 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Existing

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM 45 10
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 91 19
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

136 29 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Existing

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM 469 50
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,003 160 Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,472 210 0 1 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Existing

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,407 187 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,407 187 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,424 216 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,424 216 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 372 30
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

372 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 140 525 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 381 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

381 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langer Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langer Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 105 525 53
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 370 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

370 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 524 307 Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

524 307 1 0 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 833 347 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

833 347 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Near-Term No Build

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,027 261 Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,027 261 1 1 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,420 203 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,420 203 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 348 1
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

348 1 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 346 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

346 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 432 16
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

432 16 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath  Ave and Milbrae Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 425 33
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

425 33 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell  Ave and Milbrae Ave COUNT DATE: Near-Term No Build

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 392 37
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

392 37 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,378 299 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,378 299 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 488 30
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

488 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 200 750 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 488 30
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

488 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 488 30
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

488 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Labath Ave # OF APPROACH LANES: 1

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 812 622 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

812 622 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,827 807 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,827 807 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Cumulative No Build

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 759 175 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

759 175 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Story Point Rd and Milbrae Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Story Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,485 291 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,485 291 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Miilbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 441 3
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

441 3 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 440 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

440 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 519 140 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

519 140 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Milbrae Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 444 140 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

444 140 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Cumulative No Build

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 417 55
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

417 55 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



SIGNAL WARRANT ANALYSIS
ALTERNATIVE A



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,586 305 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,586 305 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 609 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

609 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 200 750 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 610 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

610 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langer Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langer Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 694 299 Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

694 299 1 0 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,284 582 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,284 582 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,833 110 Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,833 110 0 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Near-Term Alt A

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,534 0 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,534 0 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Business Park Dr COUNT DATE: Near-Term Alt A

MAJOR STREET: Labath Ave # OF APPROACH LANES: 1

MINOR STREET: Business Park Dr # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 423 322 Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

423 322 0 0 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Near-Term Alt A

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 847 229 Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

847 229 1 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,614 228 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,614 228 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 32 0
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

32 0 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 32 0
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

32 0 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 22 11
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

22 11 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Milbrae Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Labath Ave # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 22 0
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

22 0 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Near-Term Alt A

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 398 32
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

398 32 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,699 321 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,699 321 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 749 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

749 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 200 750 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 741 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

741 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 832 293 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

832 293 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,478 781 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,478 781 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,429 517 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,429 517 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Cumulative Alt A

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,534 0 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,534 0 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Business Park Dr COUNT DATE: Cumulative Alt A

MAJOR STREET: Labath Ave # OF APPROACH LANES: 1

MINOR STREET: Business Park Dr # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 423 322 Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

423 322 0 0 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Cumulative Alt A

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 847 229 Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

847 229 1 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,675 274 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,675 274 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 427 4
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

427 4 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 430 11
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

430 11 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 510 26 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

510 26 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Milbrae Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 427 136 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

427 136 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Cumulative Alt A

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 404 32
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

404 32 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



SIGNAL WARRANT ANALYSIS
ALTERNATIVE B



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,631 390 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,631 390 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,103 1020 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,103 1,020 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 140 525 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,785 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,785 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 105 525 53
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,774 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,774 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,928 307 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,928 307 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,318 347 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,318 347 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Near-Term Alt B

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,120 108 Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,120 108 0 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Near-Term Alt B

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,027 261 Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,027 261 1 1 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Stony Point Ave # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,627 225 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,627 225 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 348 23
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

348 23 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 346 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

346 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 432 16
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

432 16 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Milbrae Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 425 33
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

425 33 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Near-Term Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 392 37
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

392 37 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,585 473 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,585 473 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,219 1020 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,219 1,020 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 200 750 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,892 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,892 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,892 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,892 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,216 454 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,216 454 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 3,231 807 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

3,231 807 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Cum Alt B

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,083 108 Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,083 108 0 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Cumulative Alt B

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 759 175 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

759 175 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,692 289 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,692 289 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 441 25
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

441 25 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 440 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

440 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 519 52 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

519 52 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Milbrae Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 444 140 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

444 140 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Cumulative Alt B

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 417 55
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

417 55 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



SIGNAL WARRANT ANALYSIS
ALTERNATIVE C



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,800 517 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,800 517 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,049 41 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,049 41 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 140 525 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,593 1095 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,593 1,095 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langer Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langer Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 105 525 53
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,948 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,948 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,102 307 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,102 307 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,492 347 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,492 347 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Near-Term Alt C

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,947 0 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,947 0 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Near-Term Alt C

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,027 261 Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,027 261 1 1 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,616 235 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,616 235 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 370 12
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

370 12 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 346 32
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

346 32 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 432 16
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

432 16 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Milbrae Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 425 33
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

425 33 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Near-Term Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 392 37
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

392 37 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,754 600 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,754 600 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,165 41 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,165 41 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 200 750 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,700 1095 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,700 1,095 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langer Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langer Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,066 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,066 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,390 454 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,390 454 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 3,405 807 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

3,405 807 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Cum Alt C

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,910 0 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,910 0 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Cumulative Alt C

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 759 175 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

759 175 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,681 299 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,681 299 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 2

MINOR STREET: Primrose Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 463 14
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

463 14 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 2

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 440 32
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

440 32 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 2

MINOR STREET: Langner Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 519 52
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

519 52 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Milbrae Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 2

MINOR STREET: Labath Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 444 140 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

444 140 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Cumulative Alt C

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 2

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 417 55
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

417 55 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



SIGNAL WARRANT ANALYSIS
ALTERNATIVE D



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,567 336 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,567 336 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 878 713 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

878 713 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 140 525 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,351 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,351 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 105 525 53
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,340 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,340 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,494 307 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,494 307 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,884 347 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,884 347 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Near-Term Alt D

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,918 74 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,918 74 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Near-Term Alt D

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,027 261 Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,027 261 1 1 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,563 218 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,563 218 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 348 16
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

348 16 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 432 16
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

432 16 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 346 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

346 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Ave and Milbrae Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 425 33
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

425 33 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Near-Term Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 392 37
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

392 37 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,521 419 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,521 419 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 994 713 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

994 713 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 200 750 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,458 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,458 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,458 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,458 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,782 454 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,782 454 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,797 807 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,797 807 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Cum Alt D

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,881 74 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,881 74 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Cumulative Alt D

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 759 175 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

759 175 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,628 282 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,628 282 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 441 18
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

441 18 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 440 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

440 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 519 52 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

519 52 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Lebath Ave and Milbrae Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Lebath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 444 140 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

444 140 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Cumulative Alt D

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 417 55
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

417 55 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



SIGNAL WARRANT ANALYSIS
ALTERNATIVE E



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Near-Term Alt E

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,477 332 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,477 332 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Near-Term Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 466 457 Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

466 457 0 0 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Near-Term Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 140 525 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 761 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

761 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langer Ave COUNT DATE: Near-Term Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langer Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 105 525 53
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 750 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

750 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Near-Term Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 904 307 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

904 307 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Near-Term Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,294 347 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,294 347 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Near-Term Alt E

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,645 37 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,645 37 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Near-Term Alt E

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,027 261 Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,027 261 1 1 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Road and Millbrae Avenue COUNT DATE: Near-Term Alt E

MAJOR STREET: Stony Point Road # OF APPROACH LANES: 2

MINOR STREET: Millbrae Avenue # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,473 212 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,473 212 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Avenue and Millbrae Avenue COUNT DATE: Near-Term Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Primrose Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 348 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

348 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Avenue and Millbrae Avenue COUNT DATE: Near-Term Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Whistler Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 346 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

346 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Avenue and Millbrae Avenue COUNT DATE: Near-Term Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Langner Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 432 16
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

432 16 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Avenue and Millbrae Avenue COUNT DATE: Near-Term Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Labath Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 425 33
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

425 33 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Avenue and Millbrae Avenue COUNT DATE: Near-Term Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Dowdell Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 392 37
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

392 37 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Cumulative Alt E

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,431 415 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,431 415 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Cumulative Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 582 457 Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

582 457 1 0 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Cumulative Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 200 750 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 868 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

868 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langer Ave COUNT DATE: Cumulative Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langer Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 868 30 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

868 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Cumulative Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,192 454 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,192 454 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Cumulative Alt E

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,207 807 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,207 807 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Cum Alt E

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,608 37 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,608 37 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Cumulative Alt E

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 759 175 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

759 175 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Stony Point Road and Millbrae Avenue COUNT DATE: Cumulative Alt E

MAJOR STREET: Stony Point Road # OF APPROACH LANES: 2

MINOR STREET: Millbrae Avenue # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,538 276 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,538 276 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Primrose Avenue and Millbrae Avenue COUNT DATE: Cumulative Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Primrose Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 441 12
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

441 12 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Whistler Avenue and Millbrae Avenue COUNT DATE: Cumulative Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Whistler Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 440 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

440 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Langner Avenue and Millbrae Avenue COUNT DATE: Cumulative Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Langner Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 519 32 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

519 32 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Labath Avenue and Millbrae Avenue COUNT DATE: Cumulative Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Labath Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 444 140 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

444 140 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Dowdell Avenue and Millbrae Avenue COUNT DATE: Cumulative Alt E

MAJOR STREET: Millbrae Avenue # OF APPROACH LANES: 1

MINOR STREET: Dowdell Avenue # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 417 55
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

417 55 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



SIGNAL WARRANT ANALYSIS
ALTERNATIVE H



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 288 862 Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

288 862 0 0 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 514 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

514 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 350 140 525 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 515 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

515 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 576 216 Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

576 216 1 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,005 432 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,005 432 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,426 110 Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,426 110 0 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Near-Term Alt H

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,542 0 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,542 0 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
Near-Term Alt H

INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Near-Term Alt H

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,027 261 Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,027 261 1 1 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,554 218 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,554 218 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 359 2
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

359 2 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 437 16
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

437 16 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 359 10
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

359 10 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Labath Ave and Milbrae Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 421 42
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

421 42 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Near-Term Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 398 32
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

398 32 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Stony Point Rd and Wilfred Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Wilfred Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 420 140 630 70
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,643 938 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,643 938 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-2

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-4

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Primrose Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 654 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

654 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Whistler Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 200 750 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 646 30 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

646 30 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 714 210 Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

714 210 1 0 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Labath Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Labath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,199 631 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,199 631 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Wilfred Ave and Dowdell Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 2,022 517 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

2,022 517 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Stony Point Rd and Project Driveway COUNT DATE: Cumulative Alt H

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 2

MINOR STREET: Project Driveway # OF APPROACH LANES: 1
Project Driveay

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 150 900 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,610 0 Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,610 0 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Redwood Drive and Business Park Drive COUNT DATE: Cumulative Alt H

MAJOR STREET: Redwood Drive # OF APPROACH LANES: 2

MINOR STREET: Business Park Drive # OF APPROACH LANES: 2

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 600 200 900 100
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 847 229 Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

847 229 1 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Stony Point Rd and Milbrae Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Stony Point Rd # OF APPROACH LANES: 1

MINOR STREET: Milbrae Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 1,615 264 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

1,615 264 1 1 1 1

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Primrose Ave and Milbrae Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Primrose Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 417 4
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

417 4 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Whistler Ave and Milbrae Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Whistler Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 420 11
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

420 11 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Langner Ave and Milbrae Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 503 22 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

503 22 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Lebath Ave and Milbrae Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Lebath Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 427 129 Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

427 129 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS
INTERSECTION NAME: Dowdell Ave and Milbrae Ave COUNT DATE: Cumulative Alt H

MAJOR STREET: Milbrae Ave # OF APPROACH LANES: 1

MINOR STREET: Dowdell Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 404 32
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

404 32 0 0 0 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



SIGNAL WARRANT ANALYSIS
VARIANT H-SUB1



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE:Near-Term Var H1

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 617 244 Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

617 244 1 0 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



                    TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME: Wilfred Ave and Langner Ave COUNT DATE:Cumulative Var H1

MAJOR STREET: Wilfred Ave # OF APPROACH LANES: 1

MINOR STREET: Langner Ave # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Warrant 1 - Condition A Warrant 1 - Condition B
BOTH

APPROAC
HES

 HIGHEST
APPROAC

H
MAJOR
STREET

MINOR
STREET BOTH MET

MAJOR
STREET

MINOR
STREET BOTH MET

WARRANT 2 WARRANT 3

   THRESHOLD VALUES 500 150 750 75
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM
08:00 AM TO 09:00 AM
09:00 AM TO 10:00 AM
10:00 AM TO 11:00 AM
11:00 AM TO 12:00 PM
12:00 PM TO 01:00 PM
01:00 PM TO 02:00 PM
02:00 PM TO 03:00 PM
03:00 PM TO 04:00 PM
04:00 PM TO 05:00 PM
05:00 PM TO 06:00 PM 754 238 Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM
07:00 PM TO 08:00 PM07:00 PM TO 08:00 PM
08:00 PM TO 09:00 PM
09:00 PM TO 10:00 PM

754 238 1 1 1 0

       8 HOURS NEEDED        8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 - Condition A -- Minimum Vehicular Volume Warrant (8 hours)

WARRANT 1 - Condition B -- Interruption of Continuous Traffic Warrant (8 hours)

WARRANT 2 -- Four Hour Volume Warrant - Figure 4C-1

WARRANT 3 -- Peak Hour Volume Warrant - Figure 4C-3

Conditions: Based on 2000 MUTCD



NEAR-TERM 2008 + ALTERNATIVE A
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Avenue & Stony Point Road 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 1
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.91 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1699 1780 1583 1770 1826 1770 1860
Flt Permitted 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1699 1351 1583 1770 1826 1770 1860
Volume (vph) 0 8 14 139 11 155 11 754 116 185 514 6
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 8 15 146 12 163 12 794 122 195 541 6
RTOR Reduction (vph) 0 13 0 0 0 102 0 6 0 0 0 0
Lane Group Flow (vph) 0 10 0 0 158 61 12 910 0 195 547 0
Turn Type Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 13.2 13.2 13.2 1.0 47.3 11.0 57.3
Effective Green, g (s) 13.7 13.7 13.7 1.5 47.8 11.5 57.8
Actuated g/C Ratio 0.16 0.16 0.16 0.02 0.56 0.14 0.68
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 274 218 255 31 1027 239 1265
v/s Ratio Prot 0.01 0.01 c0.50 c0.11 0.29
v/s Ratio Perm c0.12 0.04
v/c Ratio 0.04 0.72 0.24 0.39 0.89 0.82 0.43
Uniform Delay, d1 30.1 33.9 31.1 41.3 16.2 35.7 6.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 11.3 0.5 7.8 9.3 18.9 0.2
Delay (s) 30.1 45.2 31.6 49.1 25.6 54.6 6.4
Level of Service C D C D C D A
Approach Delay (s) 30.1 38.3 25.9 19.1
Approach LOS C D C B
Intersection Summary
HCM Average Control Delay 25.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Avenue & Primrose Ave 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 2
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 289 10 8 284 8 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 304 11 8 299 8 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1210
pX, platoon unblocked
vC, conflicting volume 307 315 666 655 309 666 656 303
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 307 315 666 655 309 666 656 303
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 97 99 97 97 99
cM capacity (veh/h) 1253 1245 356 380 731 355 379 737
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 325 316 32 32
Volume Left 11 8 11 11
Volume Right 11 8 11 11
cSH 1253 1245 440 441
Volume to Capacity 0.01 0.01 0.07 0.07
Queue Length 95th (ft) 1 1 6 6
Control Delay (s) 0.3 0.3 13.8 13.8
Lane LOS A A B B
Approach Delay (s) 0.3 0.3 13.8 13.8
Approach LOS B B
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 30.4% ICU Level of Service A
Analysis Period (min) 15



3: Wilfred Avenue & Whistler Ave 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 3
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 288 10 7 280 15 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 303 11 7 295 16 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 311 314 663 655 308 663 652 303
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 311 314 663 655 308 663 652 303
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 97 99 97 97 99
cM capacity (veh/h) 1250 1247 358 380 732 358 382 737
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 324 318 32 32
Volume Left 11 7 11 11
Volume Right 11 16 11 11
cSH 1250 1247 442 443
Volume to Capacity 0.01 0.01 0.07 0.07
Queue Length 95th (ft) 1 0 6 6
Control Delay (s) 0.3 0.2 13.8 13.7
Lane LOS A A B B
Approach Delay (s) 0.3 0.2 13.8 13.7
Approach LOS B B
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 30.6% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Avenue & Langner Ave 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 4
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 138 159 110 185 8 118 21 160 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 145 167 116 195 8 124 22 168 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked
vC, conflicting volume 203 313 692 685 229 860 764 199
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 203 313 692 685 229 860 764 199
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 91 61 93 79 95 96 99
cM capacity (veh/h) 1369 1248 318 334 810 192 300 842
Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1
Volume Total 323 116 203 124 191 32
Volume Left 11 116 0 124 0 11
Volume Right 167 0 8 0 168 11
cSH 1369 1248 1700 318 695 308
Volume to Capacity 0.01 0.09 0.12 0.39 0.27 0.10
Queue Length 95th (ft) 1 8 0 45 28 8
Control Delay (s) 0.3 8.2 0.0 23.4 12.1 18.0
Lane LOS A A C B C
Approach Delay (s) 0.3 3.0 16.6 18.0
Approach LOS C C
Intersection Summary
Average Delay 6.9
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15



5: Wilfred Avenue & Labath Ave 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 0.85 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.96
Satd. Flow (prot) 1770 1803 1770 1840 1816 1583 1779
Flt Permitted 0.95 1.00 0.95 1.00 0.85 1.00 0.78
Satd. Flow (perm) 1770 1803 1770 1840 1577 1583 1452
Volume (vph) 15 229 63 357 277 25 26 24 532 17 3 1
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 16 241 66 376 292 26 27 25 560 18 3 1
RTOR Reduction (vph) 0 7 0 0 2 0 0 0 495 0 1 0
Lane Group Flow (vph) 16 300 0 376 316 0 0 52 65 0 21 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 2 6
Actuated Green, G (s) 2.2 49.3 26.1 73.2 11.1 11.1 11.1
Effective Green, g (s) 2.7 49.8 26.6 73.7 11.6 11.6 11.6
Actuated g/C Ratio 0.03 0.50 0.27 0.74 0.12 0.12 0.12
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 48 898 471 1356 183 184 168
v/s Ratio Prot 0.01 c0.17 c0.21 0.17
v/s Ratio Perm 0.03 c0.04 0.01
v/c Ratio 0.33 0.33 0.80 0.23 0.28 0.35 0.13
Uniform Delay, d1 47.8 15.1 34.2 4.2 40.4 40.7 39.7
Progression Factor 1.00 1.00 0.81 0.70 0.98 0.90 0.88
Incremental Delay, d2 4.1 1.0 8.3 0.4 0.9 1.2 0.3
Delay (s) 51.8 16.1 35.9 3.3 40.4 37.9 35.1
Level of Service D B D A D D D
Approach Delay (s) 17.9 20.9 38.1 35.1
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.91 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1770 1841 1770 1853 1676 1740
Flt Permitted 0.95 1.00 0.95 1.00 0.93 0.62
Satd. Flow (perm) 1770 1841 1770 1853 1575 1116
Volume (vph) 11 708 59 82 633 23 21 14 75 14 2 6
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 745 62 86 666 24 22 15 79 15 2 6
RTOR Reduction (vph) 0 3 0 0 1 0 0 72 0 0 5 0
Lane Group Flow (vph) 12 804 0 86 689 0 0 44 0 0 18 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 1.5 67.9 10.3 76.7 8.3 8.3
Effective Green, g (s) 2.0 68.4 10.8 77.2 8.8 8.8
Actuated g/C Ratio 0.02 0.68 0.11 0.77 0.09 0.09
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 35 1259 191 1431 139 98
v/s Ratio Prot 0.01 c0.44 0.05 c0.37
v/s Ratio Perm c0.03 0.02
v/c Ratio 0.34 0.64 0.45 0.48 0.32 0.18
Uniform Delay, d1 48.4 8.9 41.8 4.1 42.8 42.3
Progression Factor 1.12 0.72 0.90 0.49 1.00 1.00
Incremental Delay, d2 4.3 1.8 1.3 0.9 1.3 0.9
Delay (s) 58.3 8.2 39.0 2.9 44.1 43.1
Level of Service E A D A D D
Approach Delay (s) 9.0 6.9 44.1 43.1
Approach LOS A A D D
Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



7: Wilfred Avenue & Redwood Drive 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 3433 1738
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1863 1583 1770 3539 1583 3433 1738
Volume (vph) 50 681 67 180 461 541 172 154 267 425 128 104
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 717 71 189 485 569 181 162 281 447 135 109
RTOR Reduction (vph) 0 0 38 0 0 297 0 0 237 0 29 0
Lane Group Flow (vph) 53 717 33 189 485 272 181 162 44 447 215 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 7.3 42.5 42.5 12.1 47.3 47.3 12.1 13.9 13.9 13.5 15.3
Effective Green, g (s) 7.8 43.0 43.0 12.6 47.8 47.8 12.6 14.4 14.4 14.0 15.8
Actuated g/C Ratio 0.08 0.43 0.43 0.13 0.48 0.48 0.13 0.14 0.14 0.14 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 138 801 681 223 891 757 223 510 228 481 275
v/s Ratio Prot 0.03 c0.38 c0.11 0.26 0.10 0.05 c0.13 c0.12
v/s Ratio Perm 0.02 0.17 0.03
v/c Ratio 0.38 0.90 0.05 0.85 0.54 0.36 0.81 0.32 0.19 0.93 0.78
Uniform Delay, d1 43.8 26.4 16.6 42.8 18.4 16.4 42.5 38.4 37.7 42.5 40.4
Progression Factor 1.15 0.76 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.87
Incremental Delay, d2 1.4 12.3 0.1 24.6 2.4 1.3 19.7 0.4 0.4 24.2 13.3
Delay (s) 51.6 32.4 16.2 67.3 20.8 17.8 62.2 38.8 38.1 61.6 48.3
Level of Service D C B E C B E D D E D
Approach Delay (s) 32.2 26.5 45.3 56.9
Approach LOS C C D E
Intersection Summary
HCM Average Control Delay 37.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

8: Commerce Boulevard & Redwood Drive 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3529
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3529
Volume (vph) 5 30 138 5 95 95 164 151 5 30 237 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 145 5 100 100 173 159 5 32 249 5
RTOR Reduction (vph) 0 0 132 0 91 0 0 0 2 0 1 0
Lane Group Flow (vph) 5 32 13 5 109 0 173 159 3 32 253 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.4 8.4 1.3 8.4 25.3 67.3 67.3 5.0 47.0
Effective Green, g (s) 1.8 8.9 8.9 1.8 8.9 25.8 67.8 67.8 5.5 47.5
Actuated g/C Ratio 0.02 0.09 0.09 0.02 0.09 0.26 0.68 0.68 0.06 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 32 166 141 32 291 457 2399 1073 97 1676
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.04 c0.02 c0.07
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.16 0.19 0.09 0.16 0.37 0.38 0.07 0.00 0.33 0.15
Uniform Delay, d1 48.4 42.2 41.8 48.4 42.9 30.5 5.4 5.2 45.5 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.90 0.98 0.97 1.00 1.00
Incremental Delay, d2 2.3 0.6 0.3 2.3 0.8 0.5 0.0 0.0 2.0 0.2
Delay (s) 50.6 42.8 42.1 50.6 43.7 28.0 5.4 5.0 47.5 15.0
Level of Service D D D D D C A A D B
Approach Delay (s) 42.5 43.9 17.0 18.7
Approach LOS D D B B
Intersection Summary
HCM Average Control Delay 27.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



9: Wilfred Avenue & US-101 SB Ramps 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 9
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3057
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3057
Volume (vph) 0 814 557 93 562 0 0 0 0 327 327 619
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 857 586 98 592 0 0 0 0 344 344 652
RTOR Reduction (vph) 0 0 140 0 0 0 0 0 0 0 193 0
Lane Group Flow (vph) 0 857 446 98 592 0 0 0 0 344 803 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 994
v/s Ratio Prot 0.24 c0.03 0.17
v/s Ratio Perm c0.28 0.21 0.26
v/c Ratio 0.52 0.61 0.47 0.29 0.66 0.96dr
Uniform Delay, d1 15.2 16.0 36.3 8.7 23.2 24.7
Progression Factor 1.00 1.00 1.01 1.18 1.00 1.00
Incremental Delay, d2 1.2 3.7 1.5 0.3 6.4 7.0
Delay (s) 16.4 19.7 38.3 10.5 29.5 31.8
Level of Service B B D B C C
Approach Delay (s) 17.7 14.5 0.0 31.2
Approach LOS B B A C
Intersection Summary
HCM Average Control Delay 22.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

10: Wilfred Avenue & Commerce Boulevard 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3539 1681 1681 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3539 1681 1681 2787
Volume (vph) 0 538 675 409 405 0 325 0 581 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 566 711 431 426 0 342 0 612 0 0 0
RTOR Reduction (vph) 0 0 542 0 0 0 0 0 486 0 0 0
Lane Group Flow (vph) 0 566 169 431 426 0 171 171 126 0 0 0
Turn Type Perm Perm Prot Split Perm Split
Protected Phases 4 3 8 2 2 6 6
Permitted Phases 4 4 2
Actuated Green, G (s) 18.5 18.5 11.5 34.5 16.0 16.0 16.0
Effective Green, g (s) 19.0 19.0 12.0 35.0 16.5 16.5 16.5
Actuated g/C Ratio 0.24 0.24 0.15 0.44 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1208 376 515 1548 347 347 575
v/s Ratio Prot c0.11 c0.13 0.12 c0.10 0.10
v/s Ratio Perm 0.11 0.05
v/c Ratio 0.47 0.45 0.84 0.28 0.49 0.49 0.22
Uniform Delay, d1 26.2 26.0 33.0 14.4 28.1 28.1 26.4
Progression Factor 0.62 1.21 1.00 1.00 1.11 1.11 4.46
Incremental Delay, d2 1.1 3.3 11.3 0.4 4.6 4.6 0.8
Delay (s) 17.4 34.8 44.4 14.8 35.8 35.8 118.5
Level of Service B C D B D D F
Approach Delay (s) 27.1 29.7 88.9 0.0
Approach LOS C C F A
Intersection Summary
HCM Average Control Delay 46.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 32.5
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3510 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3510 1770 1583
Volume (vph) 187 926 614 35 93 217
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 197 975 646 37 98 228
RTOR Reduction (vph) 0 0 4 0 0 166
Lane Group Flow (vph) 197 975 679 0 98 62
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 26.5 64.1 33.1 26.9 26.9
Effective Green, g (s) 27.0 64.6 33.6 27.4 27.4
Actuated g/C Ratio 0.27 0.65 0.34 0.27 0.27
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 927 2286 1179 485 434
v/s Ratio Prot 0.06 c0.28 c0.19 c0.06
v/s Ratio Perm 0.04
v/c Ratio 0.21 0.43 0.58 0.20 0.14
Uniform Delay, d1 28.3 8.6 27.3 27.9 27.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 2.1 0.9 0.7
Delay (s) 28.4 9.2 29.4 28.8 28.1
Level of Service C A C C C
Approach Delay (s) 12.5 29.4 28.3
Approach LOS B C C
Intersection Summary
HCM Average Control Delay 20.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 38.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 425 3 358 8 3 5 514 475 2 7 408 679
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 447 3 377 8 3 5 541 500 2 7 429 715
RTOR Reduction (vph) 0 0 299 0 5 0 0 0 0 0 0 531
Lane Group Flow (vph) 224 226 78 0 11 0 541 502 0 7 429 184
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 16.0 16.0 16.0 1.5 27.1 43.0 1.5 17.4 17.4
Effective Green, g (s) 16.5 16.5 16.5 2.0 27.6 43.5 2.0 17.9 17.9
Actuated g/C Ratio 0.21 0.21 0.21 0.02 0.35 0.54 0.02 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 347 348 326 44 611 1923 44 792 354
v/s Ratio Prot 0.13 c0.13 c0.01 c0.31 0.14 0.00 c0.12
v/s Ratio Perm 0.05 0.12
v/c Ratio 0.65 0.65 0.24 0.25 0.89 0.26 0.16 0.54 0.52
Uniform Delay, d1 29.1 29.1 26.5 38.3 24.7 9.7 38.2 27.4 27.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.70 1.28 3.96
Incremental Delay, d2 4.1 4.1 0.4 3.0 14.4 0.3 1.0 1.6 3.2
Delay (s) 33.2 33.2 26.9 41.3 39.1 10.0 27.6 36.6 111.3
Level of Service C C C D D B C D F
Approach Delay (s) 30.3 41.3 25.1 82.9
Approach LOS C D C F
Intersection Summary
HCM Average Control Delay 48.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 891 0 0 686
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 938 0 0 722
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1034
pX, platoon unblocked 0.86
vC, conflicting volume 1660 938 938
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1765 938 938
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 80 321 731
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 938 722
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.55 0.42
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15

14: Business Park Drive & Labath Ave 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 305 105 74 318 0 322
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 321 111 78 335 0 339
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 413 998 245
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 413 998 245
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 72 100 57
cM capacity (veh/h) 1146 195 794
Direction, Lane # EB 1 WB 1 SB 1
Volume Total 432 413 339
Volume Left 321 0 0
Volume Right 0 335 339
cSH 1146 1700 794
Volume to Capacity 0.28 0.24 0.43
Queue Length 95th (ft) 29 0 54
Control Delay (s) 7.7 0.0 12.9
Lane LOS A B
Approach Delay (s) 7.7 0.0 12.9
Approach LOS B
Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15



15: Business Park Drive & Redwood Drive 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 15
Kimley Horn and Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15

16: Rohnert Park Expy & Stony Point Road 2008 + Alternative A (Mitigated)
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 286 605 251 212 473
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 301 637 264 223 498
RTOR Reduction (vph) 0 235 0 150 0 0
Lane Group Flow (vph) 271 66 637 114 223 498
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.3 13.3 26.7 26.7 9.4 40.6
Effective Green, g (s) 13.8 13.8 27.2 27.2 9.9 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 806 685 279 1217
v/s Ratio Prot c0.15 c0.34 c0.13 0.27
v/s Ratio Perm 0.04 0.07
v/c Ratio 0.70 0.19 0.79 0.17 0.80 0.41
Uniform Delay, d1 22.6 20.0 15.4 10.9 25.5 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.3 7.8 0.5 14.7 1.0
Delay (s) 28.0 20.3 23.2 11.4 40.3 6.2
Level of Service C C C B D A
Approach Delay (s) 24.0 19.7 16.7
Approach LOS C B B
Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 0.95 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1681 1647
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1681 1647
Volume (vph) 50 600 36 202 575 459 64 19 154 592 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 632 38 213 605 483 67 20 162 623 45 104
RTOR Reduction (vph) 0 0 29 0 0 352 0 62 69 0 17 0
Lane Group Flow (vph) 53 632 9 213 605 131 67 35 16 390 365 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.0 18.0 6.5 21.2 21.2 15.0 15.0 15.0 22.5 22.5
Effective Green, g (s) 3.8 18.5 18.5 7.0 21.7 21.7 15.5 15.5 15.5 23.0 23.0
Actuated g/C Ratio 0.05 0.23 0.23 0.09 0.27 0.27 0.19 0.19 0.19 0.29 0.29
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 818 366 300 960 429 665 302 291 483 474
v/s Ratio Prot 0.03 c0.18 0.06 c0.17 0.02 c0.02 c0.23 0.22
v/s Ratio Perm 0.01 0.08 0.01
v/c Ratio 0.63 0.77 0.02 0.71 0.63 0.31 0.10 0.12 0.06 0.81 0.77
Uniform Delay, d1 37.4 28.8 23.8 35.5 25.6 23.2 26.5 26.6 26.3 26.4 26.1
Progression Factor 1.00 1.00 1.00 0.99 0.50 0.81 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 4.6 0.0 4.5 0.8 0.2 0.3 0.8 0.4 13.5 11.4
Delay (s) 51.8 33.3 23.8 39.5 13.7 18.9 26.8 27.4 26.7 40.0 37.5
Level of Service D C C D B B C C C D D
Approach Delay (s) 34.2 19.9 27.0 38.8
Approach LOS C B C D
Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 1023 146 371 961 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 1077 154 391 1012 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 226 0 117 227 0 0 206
Lane Group Flow (vph) 245 1077 51 391 1012 151 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.2 26.0 26.0 11.5 25.3 25.3 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.7 26.5 26.5 12.0 25.8 25.8 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 1684 524 515 1141 511 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.21 0.11 c0.29 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.10 0.03 0.03
v/c Ratio 0.87 0.64 0.10 0.76 0.89 0.30 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 22.7 18.5 32.6 25.7 20.3 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.80 0.76 1.23 0.72 0.66 0.44 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.7 1.3 0.2 4.6 7.7 1.1 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 43.8 18.6 23.0 28.2 24.8 10.0 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B C C C B D C C D D C
Approach Delay (s) 23.2 22.4 32.5 35.9
Approach LOS C C C D
Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.95 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4837 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4837 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1219 590 68 1329 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1283 621 72 1399 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 103 0 0 0 0 0 12 0 0 0 21
Lane Group Flow (vph) 0 1801 0 72 1399 209 0 13 0 370 370 348
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2171 117 2000 1583 512 439 420 530
v/s Ratio Prot c0.37 0.04 c0.40
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.22
v/c Ratio 0.83 0.62 0.70 0.13 0.03 0.84 0.88 0.66
Uniform Delay, d1 19.4 36.4 12.5 0.0 17.8 24.6 25.1 22.7
Progression Factor 0.32 0.94 1.41 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 8.0 1.8 0.1 0.0 13.7 18.9 2.9
Delay (s) 9.1 42.2 19.4 0.1 17.9 38.4 44.0 25.6
Level of Service A D B A B D D C
Approach Delay (s) 9.1 18.0 17.9 36.0
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1483
Volume (vph) 17 1642 273 0 997 350 596 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1728 287 0 1049 368 627 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1728 287 0 1049 368 627 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 47.6 80.0 40.9 80.0 23.4 23.4 23.4 23.4
Effective Green, g (s) 2.7 48.1 80.0 41.4 80.0 23.9 23.9 23.9 23.9
Actuated g/C Ratio 0.03 0.60 1.00 0.52 1.00 0.30 0.30 0.30 0.30
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3853 1583 2631 1583 805 449 449 443
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.23 0.11 0.01
v/c Ratio 0.30 0.45 0.18 0.40 0.23 0.78 0.36 0.36 0.04
Uniform Delay, d1 37.7 8.7 0.0 11.7 0.0 25.6 22.0 22.0 19.9
Progression Factor 1.02 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 0.1 0.5 0.3 4.8 0.5 0.5 0.0
Delay (s) 40.1 8.7 0.1 12.2 0.3 30.4 22.5 22.5 19.9
Level of Service D A A B A C C C B
Approach Delay (s) 7.8 9.1 27.7 19.9
Approach LOS A A C B
Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1149 545 141 783 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1209 574 148 824 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 332 0 37 0 0 0 192 0 0 165
Lane Group Flow (vph) 284 1209 242 148 966 0 226 475 44 107 242 28
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 11.5 32.6 32.6 7.5 28.6 15.2 15.2 15.2 11.7 11.7 11.7
Effective Green, g (s) 12.0 33.1 33.1 8.0 29.1 15.7 15.7 15.7 12.2 12.2 12.2
Actuated g/C Ratio 0.14 0.39 0.39 0.09 0.34 0.18 0.18 0.18 0.14 0.14 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 485 1378 616 167 1694 297 615 292 231 487 227
v/s Ratio Prot 0.08 c0.34 c0.08 0.20 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.15 0.03 0.02
v/c Ratio 0.59 0.88 0.39 0.89 0.57 0.76 0.77 0.15 0.46 0.50 0.12
Uniform Delay, d1 34.2 24.1 18.7 38.1 22.8 32.9 33.0 29.1 33.4 33.6 31.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 8.1 1.9 38.7 1.4 10.9 6.0 0.2 1.5 0.8 0.2
Delay (s) 36.0 32.2 20.6 76.7 24.2 43.8 38.9 29.3 34.9 34.4 32.0
Level of Service D C C E C D D C C C C
Approach Delay (s) 29.5 31.0 37.7 33.6
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 32.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 162 321 494 108 148 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 171 338 520 114 156 360 231
RTOR Reduction (vph) 0 67 0 0 0 131 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 40 338 520 39 156 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 0.09 0.19
v/s Ratio Perm 0.03 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.11 0.94 0.81 0.07 0.87 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 20.8 27.3 20.5 15.2 30.7 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.1 33.1 10.4 0.3 34.0 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 20.9 60.4 30.9 15.4 64.7 37.3 21.3
Level of Service E C E C C E C B E D C
Approach Delay (s) 39.7 33.2 39.4 38.1
Approach LOS D C D D
Intersection Summary
HCM Average Control Delay 37.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3515 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3515 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 677 32 53 797 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 713 34 56 839 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 128 0 61 0 0 60 0
Lane Group Flow (vph) 107 744 0 56 839 223 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1125 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.21 0.03 c0.24 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.14
v/c Ratio 0.67 0.66 0.58 0.83 0.50 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 26.4 41.6 30.2 26.8 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.66 0.57 0.20 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 3.1 7.9 7.3 3.5 22.4 1.0 5.7 0.1
Delay (s) 50.4 29.4 35.3 24.6 9.0 64.9 40.2 30.6 16.7
Level of Service D C D C A E D C B
Approach Delay (s) 32.1 20.7 49.1 27.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 413 99 959 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 435 104 1009 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 109 0 0 0 0 0 0 0 77 0
Lane Group Flow (vph) 0 862 326 104 1009 0 0 0 0 673 146 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.29 c0.20 0.09
v/s Ratio Perm 0.21
v/c Ratio 0.59 0.50 0.44 0.48 0.61 0.29
Uniform Delay, d1 20.7 19.7 35.8 10.6 25.7 22.8
Progression Factor 0.53 0.48 1.28 1.72 1.00 1.00
Incremental Delay, d2 1.3 2.0 1.2 0.8 1.0 1.4
Delay (s) 12.4 11.5 47.0 19.1 26.7 24.2
Level of Service B B D B C C
Approach Delay (s) 12.1 21.7 0.0 26.1
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 410 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 432 248
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 1538 0 0 649 432 227
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 63.0 63.0 18.0 18.0
Effective Green, g (s) 63.5 63.5 18.5 18.5
Actuated g/C Ratio 0.71 0.71 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2497 2497 706 325
v/s Ratio Prot c0.43 0.18 0.13
v/s Ratio Perm c0.14
v/c Ratio 0.62 0.26 0.61 0.70
Uniform Delay, d1 6.9 4.8 32.5 33.2
Progression Factor 0.32 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 1.6 6.4
Delay (s) 3.2 5.0 34.1 39.6
Level of Service A A C D
Approach Delay (s) 3.2 5.0 36.1
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.94 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.99 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1850 1583 1770 3539 1583 1770 3536
Flt Permitted 0.91 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1596 1797 1583 1770 3539 1583 1770 3536
Volume (vph) 8 5 10 1 6 221 19 793 17 113 668 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 8 5 11 1 6 233 20 835 18 119 703 4
RTOR Reduction (vph) 0 9 0 0 0 195 0 0 9 0 0 0
Lane Group Flow (vph) 0 15 0 0 7 38 20 835 9 119 707 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 7.2 7.2 7.2 1.0 22.3 22.3 3.7 25.0
Effective Green, g (s) 7.7 7.7 7.7 1.5 22.8 22.8 4.2 25.5
Actuated g/C Ratio 0.16 0.16 0.16 0.03 0.49 0.49 0.09 0.55
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 263 296 261 57 1728 773 159 1931
v/s Ratio Prot 0.01 c0.24 c0.07 c0.20
v/s Ratio Perm 0.01 0.00 c0.02 0.01
v/c Ratio 0.06 0.02 0.15 0.35 0.48 0.01 0.75 0.37
Uniform Delay, d1 16.4 16.3 16.7 22.1 8.0 6.1 20.7 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 0.3 3.7 0.2 0.0 17.4 0.1
Delay (s) 16.5 16.4 17.0 25.8 8.2 6.2 38.1 6.1
Level of Service B B B C A A D A
Approach Delay (s) 16.5 16.9 8.6 10.7
Approach LOS B B A B
Intersection Summary
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 46.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 48.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 134 3 3 226 2 1 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 141 3 3 238 2 1 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 240 144 391 391 143 391 392 239
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 240 144 391 391 143 391 392 239
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 100 100 100 100
cM capacity (veh/h) 1327 1438 566 543 905 566 543 800
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 145 243 2 1
Volume Left 1 3 1 0
Volume Right 3 2 1 0
cSH 1327 1438 697 543
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.1 10.2 11.6
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 10.2 11.6
Approach LOS B B
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 119 2 4 235 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 125 2 4 247 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 256 127 389 393 126 393 389 252
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 256 127 389 393 126 393 389 252
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1309 1459 567 541 924 557 544 787
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 128 260 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1309 1459 544 592
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.1 11.7 11.1
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 11.7 11.1
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 25.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 150 5 2 287 14 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 158 5 2 302 15 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 163 467 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 163 467 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 99
cM capacity (veh/h) 1415 553 885
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 163 304 21
Volume Left 0 2 15
Volume Right 5 0 6
cSH 1700 1415 623
Volume to Capacity 0.10 0.00 0.03
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.0 0.1 11.0
Lane LOS A B
Approach Delay (s) 0.0 0.1 11.0
Approach LOS B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 26.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 4 10 252 0 38 0 11 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 4 11 265 0 40 0 12 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 265 167 452 452 165 463 454 265
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 265 167 452 452 165 463 454 265
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 92 100 99 100 100 100
cM capacity (veh/h) 1299 1410 515 500 879 499 498 773
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 167 276 52 0
Volume Left 0 11 40 0
Volume Right 4 0 12 0
cSH 1299 1410 568 1700
Volume to Capacity 0.00 0.01 0.09 0.00
Queue Length 95th (ft) 0 1 7 0
Control Delay (s) 0.0 0.4 12.0 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 12.0 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 143 20 0 235 32 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 151 21 0 247 34 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 172 408 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 408 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1405 599 884
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 172 247 34
Volume Left 0 0 34
Volume Right 21 0 0
cSH 1700 1405 599
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 23 158 163 12 916 195 547
v/c Ratio 0.08 0.70 0.44 0.10 0.92 0.78 0.42
Control Delay 18.9 50.5 14.8 43.7 34.2 59.4 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.9 50.5 14.8 43.7 34.2 59.4 7.1
Queue Length 50th (ft) 4 83 20 6 429 108 97
Queue Length 95th (ft) 24 #154 74 24 #726 #225 232
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 357 275 419 121 1044 264 1334
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.57 0.39 0.10 0.88 0.74 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

5: Wilfred Avenue & Labath Ave 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 16 307 376 318 52 560 22
v/c Ratio 0.15 0.34 0.80 0.23 0.27 0.82 0.12
Control Delay 48.1 19.7 39.0 4.0 40.0 14.0 31.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 19.7 39.0 4.0 40.0 14.0 31.5
Queue Length 50th (ft) 10 98 240 13 32 1 12
Queue Length 95th (ft) 31 255 270 150 m56 m83 m28
Internal Link Dist (ft) 1080 1070 1920 2200
Turn Bay Length (ft)
Base Capacity (vph) 106 905 570 1407 495 867 471
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.34 0.66 0.23 0.11 0.65 0.05
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 12 807 86 690 116 23
v/c Ratio 0.10 0.61 0.52 0.46 0.54 0.17
Control Delay 49.7 7.8 47.8 2.9 26.3 35.5
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 49.7 7.8 47.8 3.1 26.3 35.5
Queue Length 50th (ft) 6 287 56 32 23 10
Queue Length 95th (ft) m14 156 m93 m52 74 33
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft)
Base Capacity (vph) 120 1327 177 1498 338 258
Starvation Cap Reductn 0 0 0 261 0 0
Spillback Cap Reductn 0 22 0 0 1 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.62 0.49 0.56 0.34 0.09
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

7: Wilfred Avenue & Redwood Drive 2008 + Alternative A (Mitigated)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 717 71 189 485 569 181 162 281 447 244
v/c Ratio 0.34 0.90 0.10 0.85 0.53 0.54 0.81 0.32 0.60 0.93 0.80
Control Delay 52.7 34.4 5.3 75.7 22.6 3.7 70.1 39.4 11.0 65.5 50.2
Queue Delay 0.0 0.2 0.0 0.0 7.5 0.9 0.0 0.0 0.4 30.4 0.0
Total Delay 52.7 34.6 5.3 75.7 30.1 4.6 70.1 39.4 11.4 95.9 50.2
Queue Length 50th (ft) 36 190 1 121 225 0 113 47 2 147 128
Queue Length 95th (ft) m60 #652 m19 #249 349 63 #224 78 74 #242 #237
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 292 801 719 223 907 1063 230 584 492 481 333
Starvation Cap Reductn 0 0 0 0 372 244 0 0 0 0 0
Spillback Cap Reductn 0 3 0 0 0 0 0 0 34 59 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.90 0.10 0.85 0.91 0.69 0.79 0.28 0.61 1.06 0.73
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



8: Commerce Boulevard & Redwood Drive 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 5
Kimley Horn and Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 145 5 200 173 159 5 32 254
v/c Ratio 0.04 0.19 0.53 0.04 0.52 0.41 0.06 0.00 0.23 0.14
Control Delay 44.6 43.8 14.7 44.6 26.6 32.0 5.8 5.2 46.8 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 43.8 14.7 44.6 26.6 32.0 5.8 5.2 46.8 13.3
Queue Length 50th (ft) 3 19 0 3 32 77 15 0 20 38
Queue Length 95th (ft) 15 47 56 15 65 135 41 m2 48 79
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 230 438 483 230 846 425 2592 1161 230 1868
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.07 0.30 0.02 0.24 0.41 0.06 0.00 0.14 0.14
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

9: Wilfred Avenue & US-101 SB Ramps 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 857 586 98 592 344 996
v/c Ratio 0.51 0.66 0.38 0.29 0.66 0.96dr
Control Delay 16.5 13.2 40.0 10.7 30.3 25.5
Queue Delay 2.0 3.3 0.0 0.0 0.0 1.0
Total Delay 18.5 16.5 40.0 10.7 30.3 26.5
Queue Length 50th (ft) 157 118 26 91 160 182
Queue Length 95th (ft) 211 239 50 118 261 #281
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 889 257 2035 523 1187
Starvation Cap Reductn 639 206 0 0 0 0
Spillback Cap Reductn 0 0 0 148 0 55
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.86 0.38 0.31 0.66 0.88
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBT EBR WBL WBT NBL NBT NBR
Lane Group Flow (vph) 566 711 431 426 171 171 612
v/c Ratio 0.47 0.77 0.84 0.28 0.49 0.49 0.58
Control Delay 17.5 8.9 49.2 15.0 36.6 36.6 14.1
Queue Delay 0.0 2.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.5 10.9 49.2 15.0 36.6 36.6 14.1
Queue Length 50th (ft) 51 16 109 68 89 89 67
Queue Length 95th (ft) 71 17 #183 100 m150 m150 115
Internal Link Dist (ft) 466 345 380
Turn Bay Length (ft) 150 150
Base Capacity (vph) 1208 918 515 1548 347 347 1061
Starvation Cap Reductn 0 97 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 7
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.87 0.84 0.28 0.49 0.49 0.58
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2008 + Alternative A (Mitigated)
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 197 975 683 98 228
v/c Ratio 0.21 0.43 0.58 0.20 0.38
Control Delay 29.0 9.4 29.4 29.3 5.9
Queue Delay 0.0 0.9 0.0 0.0 0.0
Total Delay 29.0 10.3 29.4 29.3 5.9
Queue Length 50th (ft) 50 144 185 48 0
Queue Length 95th (ft) 79 184 244 90 55
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 927 2286 1184 485 599
Starvation Cap Reductn 0 949 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.21 0.73 0.58 0.20 0.38
Intersection Summary



12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 9
Kimley Horn and Associates

Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 224 226 377 16 541 502 7 429 715
v/c Ratio 0.65 0.65 0.60 0.11 1.02 0.22 0.05 0.39 0.74
Control Delay 37.3 37.4 7.3 29.3 74.3 9.4 23.6 31.7 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5
Total Delay 37.3 37.4 7.3 29.3 74.3 9.4 23.6 31.7 15.3
Queue Length 50th (ft) 108 109 0 5 ~278 40 4 84 130
Queue Length 95th (ft) 171 172 63 23 #478 142 m4 m#163 m#294
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 694 179 531 2241 177 1110 966
Starvation Cap Reductn 0 0 0 0 0 0 0 0 108
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.51 0.54 0.09 1.02 0.22 0.04 0.39 0.83
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

16: Rohnert Park Expy & Stony Point Road 2008 + Alternative A (Mitigated)
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 301 637 264 223 498
v/c Ratio 0.70 0.52 0.79 0.32 0.80 0.41
Control Delay 32.9 6.5 25.6 3.0 50.2 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 6.5 25.6 3.0 50.2 6.8
Queue Length 50th (ft) 96 0 211 0 86 82
Queue Length 95th (ft) 168 54 #394 38 #194 139
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 617 805 834 281 1217
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.49 0.79 0.32 0.79 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 632 38 213 605 483 67 97 85 390 382
v/c Ratio 0.40 0.86 0.11 0.71 0.63 0.62 0.09 0.24 0.22 0.81 0.78
Control Delay 44.6 43.6 9.9 44.2 15.8 4.6 25.8 11.2 8.0 41.6 37.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 43.6 9.9 44.2 15.8 4.6 25.8 11.2 8.0 41.6 37.5
Queue Length 50th (ft) 26 160 0 41 64 0 13 8 0 189 172
Queue Length 95th (ft) 61 #245 23 m56 m111 m3 29 48 36 #340 #316
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 300 959 781 744 398 393 483 490
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.84 0.10 0.71 0.63 0.62 0.09 0.24 0.22 0.81 0.78
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 1077 154 391 1012 377 144 435 274 383 278 256
v/c Ratio 0.87 0.64 0.25 0.76 0.89 0.51 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 50.3 18.8 5.3 32.0 26.4 3.7 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.3 18.8 5.3 32.0 26.4 3.7 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 87 130 13 103 270 26 71 74 0 95 129 0
Queue Length 95th (ft) m#165 m167 m20 #154 #364 36 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1142 737 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.64 0.25 0.76 0.89 0.51 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



19: Rohnert Park Expy & US-101 SB Ramps 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 13
Kimley Horn and Associates

Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1904 72 1399 209 25 370 370 369
v/c Ratio 0.82 0.51 0.70 0.13 0.05 0.84 0.88 0.67
Control Delay 9.3 45.4 20.7 0.2 9.8 43.2 48.5 27.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 45.4 20.7 0.2 9.8 43.2 48.5 27.0
Queue Length 50th (ft) 121 32 342 0 2 169 172 136
Queue Length 95th (ft) #415 m61 474 m0 18 #318 #329 228
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2326 142 2000 1583 568 475 455 594
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.51 0.70 0.13 0.04 0.78 0.81 0.62
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1728 287 1049 368 627 161 161 18
v/c Ratio 0.14 0.45 0.18 0.37 0.23 0.78 0.36 0.36 0.04
Control Delay 37.0 9.6 0.1 12.8 0.3 32.3 22.5 22.5 14.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.0 9.6 0.1 12.8 0.3 32.3 22.5 22.5 14.8
Queue Length 50th (ft) 10 165 0 86 0 147 65 65 5
Queue Length 95th (ft) m12 m213 m0 190 0 173 100 100 17
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3856 1583 2805 1583 1415 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 106 0 0 0 0 38 38 39
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.46 0.18 0.37 0.23 0.44 0.21 0.21 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1209 574 148 1003 226 475 236 107 242 193
v/c Ratio 0.58 0.88 0.61 0.89 0.58 0.76 0.77 0.49 0.47 0.50 0.49
Control Delay 40.4 33.8 5.6 86.9 23.7 51.5 43.0 8.3 40.4 37.3 9.8
Queue Delay 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.4 38.3 5.7 86.9 23.7 51.5 43.0 8.3 40.4 37.3 9.8
Queue Length 50th (ft) 74 311 10 80 150 126 132 0 59 67 0
Queue Length 95th (ft) 121 #481 90 #202 209 #258 #214 61 113 104 56
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 486 1377 948 167 1729 310 641 496 298 627 450
Starvation Cap Reductn 0 116 13 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.96 0.61 0.89 0.58 0.73 0.74 0.48 0.36 0.39 0.43
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

22: Gravenstien Hwy & Stony Point Road 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 171 338 520 114 156 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.34 0.95 0.81 0.18 0.87 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 76.0 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 76.0 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 68 146 0
Queue Length 95th (ft) #162 #221 #155 184 43 #296 #358 30 #169 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 514 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.33 0.95 0.81 0.18 0.87 0.79 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 747 56 839 351 51 91 511 132
v/c Ratio 0.67 0.61 0.47 0.78 0.58 0.43 0.44 0.80 0.18
Control Delay 64.2 29.9 39.0 24.2 6.6 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 29.9 39.0 24.2 6.6 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 205 32 251 4 28 14 237 10
Queue Length 95th (ft) #161 #299 m63 #356 19 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1232 118 1077 607 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.61 0.47 0.78 0.58 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

24: Gravenstien Hwy & US-101 SB Ramps 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 435 104 1009 673 223
v/c Ratio 0.58 0.56 0.40 0.48 0.61 0.38
Control Delay 12.8 8.2 47.7 19.4 28.6 13.6
Queue Delay 0.2 0.3 0.0 0.3 0.0 0.0
Total Delay 13.0 8.5 47.7 19.7 28.6 13.6
Queue Length 50th (ft) 124 65 58 241 164 45
Queue Length 95th (ft) 153 m101 m104 301 222 105
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 772 295 2084 1106 587
Starvation Cap Reductn 140 67 0 491 0 0
Spillback Cap Reductn 1 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.62 0.35 0.63 0.61 0.38
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 432 248
v/c Ratio 0.62 0.26 0.61 0.71
Control Delay 3.6 5.8 35.5 40.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.6 5.8 35.5 40.6
Queue Length 50th (ft) 0 58 116 119
Queue Length 95th (ft) 243 112 144 178
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2495 2495 1221 580
Starvation Cap Reductn 65 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.26 0.35 0.43
Intersection Summary

26: Millbrae Ave & Stony Point Road 2008 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 24 7 233 20 835 18 119 707
v/c Ratio 0.08 0.02 0.49 0.09 0.49 0.02 0.46 0.34
Control Delay 12.4 15.1 7.0 21.7 10.5 5.2 23.7 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.4 15.1 7.0 21.7 10.5 5.2 23.7 6.3
Queue Length 50th (ft) 3 1 0 4 77 0 25 26
Queue Length 95th (ft) 17 9 42 21 147 9 72 115
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 553 603 678 212 1791 810 266 2139
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.01 0.34 0.09 0.47 0.02 0.45 0.33
Intersection Summary



CUMULATIVE 2020 + ALTERNATIVE A
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.92 1.00 0.85 1.00 0.97 1.00 1.00
Flt Protected 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1717 1786 1583 1770 1803 1770 1860
Flt Permitted 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1717 1365 1583 1770 1803 1770 1860
Volume (vph) 0 12 17 145 23 153 14 740 203 214 522 6
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 13 18 153 24 161 15 779 214 225 549 6
RTOR Reduction (vph) 0 15 0 0 0 61 0 8 0 0 0 0
Lane Group Flow (vph) 0 16 0 0 177 100 15 985 0 225 555 0
Turn Type Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 18.7 18.7 18.7 2.2 76.5 21.3 95.6
Effective Green, g (s) 19.2 19.2 19.2 2.7 77.0 21.8 96.1
Actuated g/C Ratio 0.15 0.15 0.15 0.02 0.59 0.17 0.74
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 254 202 234 37 1068 297 1375
v/s Ratio Prot 0.01 0.01 c0.55 c0.13 0.30
v/s Ratio Perm c0.13 0.06
v/c Ratio 0.06 0.88 0.43 0.41 0.92 0.76 0.40
Uniform Delay, d1 47.7 54.2 50.4 62.9 23.8 51.6 6.3
Progression Factor 1.00 1.00 1.00 0.87 0.70 0.93 0.79
Incremental Delay, d2 0.1 31.8 1.3 4.9 10.5 10.2 0.9
Delay (s) 47.8 86.0 51.7 59.6 27.3 58.1 5.9
Level of Service D F D E C E A
Approach Delay (s) 47.8 69.7 27.7 20.9
Approach LOS D E C C
Intersection Summary
HCM Average Control Delay 32.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Ave & Primrose Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 2
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 25 384 20 8 302 10 10 10 10 9 9 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 26 404 21 8 318 11 11 11 11 9 9 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1210
pX, platoon unblocked
vC, conflicting volume 328 425 823 813 415 823 818 323
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 328 425 823 813 415 823 818 323
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 99 96 97 98 97 97 99
cM capacity (veh/h) 1231 1134 275 304 638 274 302 718
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 452 337 32 29
Volume Left 26 8 11 9
Volume Right 21 11 11 11
cSH 1231 1134 353 365
Volume to Capacity 0.02 0.01 0.09 0.08
Queue Length 95th (ft) 2 1 7 7
Control Delay (s) 0.7 0.3 16.2 15.7
Lane LOS A A C C
Approach Delay (s) 0.7 0.3 16.2 15.7
Approach LOS C C
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15



3: Wilfred Ave & Whistler Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 11 381 11 11 302 25 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 401 12 12 318 26 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked
vC, conflicting volume 344 413 800 797 407 800 790 331
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 344 413 800 797 407 800 790 331
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 96 97 98 96 97 99
cM capacity (veh/h) 1215 1146 287 313 644 286 316 711
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 424 356 32 32
Volume Left 12 12 11 11
Volume Right 12 26 11 11
cSH 1215 1146 364 372
Volume to Capacity 0.01 0.01 0.09 0.08
Queue Length 95th (ft) 1 1 7 7
Control Delay (s) 0.3 0.4 15.8 15.6
Lane LOS A A C C
Approach Delay (s) 0.3 0.4 15.8 15.6
Approach LOS C C
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 35.3% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.95 1.00 1.00 0.85 1.00 0.87 0.95
Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1753 1770 1863 1583 1770 1613 1738
Flt Permitted 0.95 0.95 1.00 1.00 0.95 1.00 0.83
Satd. Flow (perm) 1667 1770 1863 1583 1770 1613 1477
Volume (vph) 44 196 160 111 205 32 116 19 158 23 10 17
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 46 206 168 117 216 34 122 20 166 24 11 18
RTOR Reduction (vph) 0 23 0 0 0 15 0 106 0 0 15 0
Lane Group Flow (vph) 0 397 0 117 216 19 122 80 0 0 38 0
Turn Type Perm Prot Perm Prot Perm
Protected Phases 4 3 8 5 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 40.1 10.9 55.5 55.5 13.5 35.5 17.5
Effective Green, g (s) 40.6 11.4 56.0 56.0 14.0 36.0 18.0
Actuated g/C Ratio 0.41 0.11 0.56 0.56 0.14 0.36 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 677 202 1043 886 248 581 266
v/s Ratio Prot c0.07 0.12 c0.07 c0.05
v/s Ratio Perm c0.24 0.01 0.03
v/c Ratio 0.59 0.58 0.21 0.02 0.49 0.14 0.14
Uniform Delay, d1 23.2 42.0 10.9 9.8 39.7 21.5 34.5
Progression Factor 1.00 0.78 0.50 0.17 1.00 1.00 1.00
Incremental Delay, d2 3.7 4.0 0.4 0.0 1.5 0.5 1.1
Delay (s) 26.8 36.6 6.0 1.7 41.3 22.0 35.6
Level of Service C D A A D C D
Approach Delay (s) 26.8 15.3 29.6 35.6
Approach LOS C B C D
Intersection Summary
HCM Average Control Delay 24.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



5: Wilfred Ave & Labath Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.97 1.00 0.85 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.96
Satd. Flow (prot) 1770 3436 1770 3430 1805 1583 1779
Flt Permitted 0.95 1.00 0.95 1.00 0.80 1.00 0.69
Satd. Flow (perm) 1770 3436 1770 3430 1490 1583 1283
Volume (vph) 20 288 69 419 289 75 55 31 695 65 11 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 303 73 441 304 79 58 33 732 68 12 4
RTOR Reduction (vph) 0 17 0 0 14 0 0 0 619 0 3 0
Lane Group Flow (vph) 21 359 0 441 369 0 0 91 113 0 81 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 2 6
Actuated Green, G (s) 3.2 34.3 37.2 68.3 15.0 15.0 15.0
Effective Green, g (s) 3.7 34.8 37.7 68.8 15.5 15.5 15.5
Actuated g/C Ratio 0.04 0.35 0.38 0.69 0.16 0.16 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 65 1196 667 2360 231 245 199
v/s Ratio Prot 0.01 c0.10 c0.25 0.11
v/s Ratio Perm 0.06 c0.07 0.06
v/c Ratio 0.32 0.30 0.66 0.16 0.39 0.46 0.41
Uniform Delay, d1 46.9 23.7 25.8 5.5 38.0 38.5 38.1
Progression Factor 0.86 0.57 0.72 0.30 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.6 2.2 0.1 1.1 1.4 1.4
Delay (s) 43.1 14.1 20.9 1.8 39.1 39.8 39.5
Level of Service D B C A D D D
Approach Delay (s) 15.6 12.0 39.8 39.5
Approach LOS B B D D
Intersection Summary
HCM Average Control Delay 24.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.98 0.91 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1770 3445 1770 3469 1676 1731
Flt Permitted 0.95 1.00 0.95 1.00 0.91 0.48
Satd. Flow (perm) 1770 3445 1770 3469 1536 856
Volume (vph) 23 843 182 327 639 98 98 67 352 76 15 46
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 24 887 192 344 673 103 103 71 371 80 16 48
RTOR Reduction (vph) 0 19 0 0 11 0 0 78 0 0 18 0
Lane Group Flow (vph) 24 1060 0 344 765 0 0 467 0 0 126 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 2.2 32.1 23.0 52.9 31.4 31.4
Effective Green, g (s) 2.7 32.6 23.5 53.4 31.9 31.9
Actuated g/C Ratio 0.03 0.33 0.24 0.53 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 48 1123 416 1852 490 273
v/s Ratio Prot 0.01 c0.31 c0.19 0.22
v/s Ratio Perm c0.30 0.15
v/c Ratio 0.50 0.94 0.83 0.41 0.95 0.46
Uniform Delay, d1 48.0 32.8 36.3 13.9 33.3 27.2
Progression Factor 0.93 0.82 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 13.1 12.7 0.7 28.8 1.2
Delay (s) 50.5 40.0 49.0 14.6 62.1 28.4
Level of Service D D D B E C
Approach Delay (s) 40.2 25.2 62.1 28.4
Approach LOS D C E C
Intersection Summary
HCM Average Control Delay 37.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



7: Wilfred Avenue & Redwood Drive 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1770 3539 1583 1770 3539 1583 3433 1702
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1770 3539 1583 1770 3539 1583 3433 1702
Volume (vph) 79 1038 156 235 810 529 184 40 350 553 52 71
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 83 1093 164 247 853 557 194 42 368 582 55 75
RTOR Reduction (vph) 0 0 71 0 0 316 0 0 247 0 58 0
Lane Group Flow (vph) 83 1093 93 247 853 241 194 42 121 582 72 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 8.2 33.3 33.3 13.3 38.4 38.4 12.0 10.9 10.9 14.5 13.4
Effective Green, g (s) 8.7 33.8 33.8 13.8 38.9 38.9 12.5 11.4 11.4 15.0 13.9
Actuated g/C Ratio 0.10 0.38 0.38 0.15 0.43 0.43 0.14 0.13 0.13 0.17 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 171 1273 541 271 1530 684 246 448 201 572 263
v/s Ratio Prot 0.05 c0.32 c0.14 0.24 0.11 0.01 c0.17 0.04
v/s Ratio Perm 0.06 0.15 c0.08
v/c Ratio 0.49 0.86 0.17 0.91 0.56 0.35 0.79 0.09 0.60 1.02 0.27
Uniform Delay, d1 38.5 25.9 18.8 37.5 19.1 17.1 37.5 34.7 37.2 37.5 33.6
Progression Factor 1.00 1.00 1.00 1.04 1.06 2.04 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 6.0 0.2 25.4 1.0 1.0 15.3 0.1 5.0 42.1 0.6
Delay (s) 40.7 31.9 18.9 64.4 21.2 35.9 52.8 34.8 42.1 79.6 34.1
Level of Service D C B E C D D C D E C
Approach Delay (s) 30.8 32.6 45.1 71.3
Approach LOS C C D E
Intersection Summary
HCM Average Control Delay 40.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3390 1441 3433 3539 1610 3037
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3390 1441 3433 3539 1610 3037
Volume (vph) 0 1276 663 85 805 0 0 0 0 424 339 769
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1343 698 89 847 0 0 0 0 446 357 809
RTOR Reduction (vph) 0 0 171 0 0 0 0 0 0 0 83 0
Lane Group Flow (vph) 0 1343 527 89 847 0 0 0 0 446 1083 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 38.6 38.6 4.4 47.5 33.5 33.5
Effective Green, g (s) 39.1 39.1 4.9 48.0 34.0 34.0
Actuated g/C Ratio 0.43 0.43 0.05 0.53 0.38 0.38
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1473 626 187 1887 608 1147
v/s Ratio Prot c0.40 0.03 c0.24
v/s Ratio Perm 0.37 0.28 0.36
v/c Ratio 0.91 0.84 0.48 0.45 0.73 1.24dr
Uniform Delay, d1 23.8 22.7 41.3 12.9 24.1 27.1
Progression Factor 0.68 0.54 0.62 0.25 1.00 1.00
Incremental Delay, d2 4.9 6.2 1.6 0.7 7.7 16.1
Delay (s) 21.1 18.5 27.0 3.9 31.8 43.2
Level of Service C B C A C D
Approach Delay (s) 20.2 6.1 0.0 40.0
Approach LOS C A A D
Intersection Summary
HCM Average Control Delay 24.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 180 1218 770 57 137 91
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 189 1282 811 60 144 96
RTOR Reduction (vph) 0 0 6 0 0 71
Lane Group Flow (vph) 189 1282 865 0 144 25
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.5 58.0 44.0 23.0 23.0
Effective Green, g (s) 10.0 58.5 44.5 23.5 23.5
Actuated g/C Ratio 0.11 0.65 0.49 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 381 2300 1732 462 413
v/s Ratio Prot 0.06 c0.36 0.25 c0.08
v/s Ratio Perm 0.02
v/c Ratio 0.50 0.56 0.50 0.31 0.06
Uniform Delay, d1 37.6 8.6 15.3 26.7 25.0
Progression Factor 1.27 0.12 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 1.0 1.8 0.3
Delay (s) 48.4 1.6 16.3 28.5 25.2
Level of Service D A B C C
Approach Delay (s) 7.6 16.3 27.2
Approach LOS A B C
Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

12: US-101 NB Ramps & Wilfred Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1863 1583 3433 3539 1583 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1863 1583 3433 3539 1583 3433 1863 1583
Volume (vph) 195 371 426 66 112 411 557 280 203 819 328 554
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 391 448 69 118 433 586 295 214 862 345 583
RTOR Reduction (vph) 0 0 228 0 0 325 0 0 172 0 0 0
Lane Group Flow (vph) 205 391 220 69 118 108 586 295 42 862 345 583
Turn Type Prot Perm Prot Perm Prot Perm Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 Free
Actuated Green, G (s) 7.6 23.6 23.6 6.0 22.0 22.0 17.2 17.2 17.2 25.2 25.2 90.0
Effective Green, g (s) 8.1 24.1 24.1 6.5 22.5 22.5 17.7 17.7 17.7 25.7 25.7 90.0
Actuated g/C Ratio 0.09 0.27 0.27 0.07 0.25 0.25 0.20 0.20 0.20 0.29 0.29 1.00
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 309 499 424 128 466 396 675 696 311 980 532 1583
v/s Ratio Prot 0.06 c0.21 0.04 0.06 0.17 0.08 c0.25 c0.19
v/s Ratio Perm 0.14 0.07 0.03 c0.37
v/c Ratio 0.66 0.78 0.52 0.54 0.25 0.27 0.87 0.42 0.14 0.88 0.65 0.37
Uniform Delay, d1 39.6 30.5 28.0 40.3 27.0 27.2 35.0 31.7 29.8 30.7 28.2 0.0
Progression Factor 1.00 1.00 1.00 0.63 0.53 0.63 1.00 1.00 1.00 1.01 0.52 1.00
Incremental Delay, d2 5.3 7.9 1.1 3.9 0.3 0.3 11.4 1.9 0.9 4.8 3.0 0.3
Delay (s) 44.9 38.4 29.1 29.4 14.7 17.4 46.4 33.6 30.7 36.0 17.7 0.3
Level of Service D D C C B B D C C D B A
Approach Delay (s) 35.7 18.2 39.9 20.8
Approach LOS D B D C
Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



13: Project Dwy & Stony Point Road 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 961 0 0 684
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 1012 0 0 720
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1034
pX, platoon unblocked 0.88
vC, conflicting volume 1732 1012 1012
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1829 1012 1012
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 74 291 685
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 1012 720
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.60 0.42
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15

14: Business Park Drive & Labath Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 12
Kimley Horn and Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 305 73 45 318 0 322
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 321 77 47 335 0 339
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 382 934 215
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 382 934 215
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 73 100 59
cM capacity (veh/h) 1176 215 825
Direction, Lane # EB 1 WB 1 SB 1
Volume Total 398 382 339
Volume Left 321 0 0
Volume Right 0 335 339
cSH 1176 1700 825
Volume to Capacity 0.27 0.22 0.41
Queue Length 95th (ft) 28 0 51
Control Delay (s) 7.9 0.0 12.4
Lane LOS A B
Approach Delay (s) 7.9 0.0 12.4
Approach LOS B
Intersection Summary
Average Delay 6.6
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 197 32 13 429 373 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 207 34 14 452 393 34
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 663 213 426
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 663 213 426
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 47 96 99
cM capacity (veh/h) 390 792 1129
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 207 34 14 226 226 262 165
Volume Left 207 0 14 0 0 0 0
Volume Right 0 34 0 0 0 0 34
cSH 390 792 1129 1700 1700 1700 1700
Volume to Capacity 0.53 0.04 0.01 0.13 0.13 0.15 0.10
Queue Length 95th (ft) 75 3 1 0 0 0 0
Control Delay (s) 24.3 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 22.2 0.2 0.0
Approach LOS C
Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 29.4% ICU Level of Service A
Analysis Period (min) 15

16: Rohnert Park Expy & Stony Point Road 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 299 372 589 285 228 463
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 315 392 620 300 240 487
RTOR Reduction (vph) 0 303 0 174 0 0
Lane Group Flow (vph) 315 89 620 126 240 487
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 14.3 14.3 26.7 26.7 10.5 41.7
Effective Green, g (s) 14.8 14.8 27.2 27.2 11.0 42.2
Actuated g/C Ratio 0.23 0.23 0.42 0.42 0.17 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 403 360 780 662 300 1210
v/s Ratio Prot c0.18 c0.33 c0.14 0.26
v/s Ratio Perm 0.06 0.08
v/c Ratio 0.78 0.25 0.79 0.19 0.80 0.40
Uniform Delay, d1 23.6 20.5 16.5 11.9 25.9 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.82
Incremental Delay, d2 9.5 0.4 8.2 0.6 12.7 0.9
Delay (s) 33.1 20.9 24.7 12.6 38.6 5.3
Level of Service C C C B D A
Approach Delay (s) 26.3 20.7 16.3
Approach LOS C C B
Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 0.95 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1681 1646
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1681 1646
Volume (vph) 58 539 45 122 584 410 69 17 123 570 48 104
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 61 567 47 128 615 432 73 18 129 600 51 109
RTOR Reduction (vph) 0 0 36 0 0 329 0 47 54 0 19 0
Lane Group Flow (vph) 61 567 11 128 615 103 73 31 15 383 358 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 18.6 18.6 4.4 18.6 18.6 16.5 16.5 16.5 22.5 22.5
Effective Green, g (s) 4.9 19.1 19.1 4.9 19.1 19.1 17.0 17.0 17.0 23.0 23.0
Actuated g/C Ratio 0.06 0.24 0.24 0.06 0.24 0.24 0.21 0.21 0.21 0.29 0.29
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 845 378 210 845 378 730 333 320 483 473
v/s Ratio Prot 0.03 c0.16 0.04 c0.17 c0.02 0.02 c0.23 0.22
v/s Ratio Perm 0.01 0.07 0.01
v/c Ratio 0.56 0.67 0.03 0.61 0.73 0.27 0.10 0.09 0.05 0.79 0.76
Uniform Delay, d1 36.5 27.6 23.3 36.6 28.1 24.8 25.3 25.3 25.1 26.3 26.0
Progression Factor 1.00 1.00 1.00 0.87 0.52 1.02 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 4.2 0.1 3.8 4.2 1.3 0.3 0.5 0.3 12.6 10.8
Delay (s) 43.1 31.8 23.5 35.7 18.9 26.7 25.6 25.9 25.3 38.9 36.8
Level of Service D C C D B C C C C D D
Approach Delay (s) 32.3 23.6 25.6 37.8
Approach LOS C C C D
Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

18: Rohnert Park Expy & Redwood Drive 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3150 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3150 1441 3433 1863 1583
Volume (vph) 209 905 118 448 766 408 122 228 464 439 210 228
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 220 953 124 472 806 429 128 240 488 462 221 240
RTOR Reduction (vph) 0 0 88 0 0 271 0 181 230 0 0 196
Lane Group Flow (vph) 220 953 36 472 806 158 128 274 43 462 221 44
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 11.8 22.8 22.8 13.6 24.6 24.6 11.3 12.1 12.1 13.5 14.3 14.3
Effective Green, g (s) 12.3 23.3 23.3 14.1 25.1 25.1 11.8 12.6 12.6 14.0 14.8 14.8
Actuated g/C Ratio 0.15 0.29 0.29 0.18 0.31 0.31 0.15 0.16 0.16 0.18 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 272 1481 461 605 1110 497 261 496 227 601 345 293
v/s Ratio Prot c0.12 0.19 0.14 c0.23 0.07 0.09 c0.13 c0.12
v/s Ratio Perm 0.02 0.10 0.03 0.03
v/c Ratio 0.81 0.64 0.08 0.78 0.73 0.32 0.49 0.55 0.19 0.77 0.64 0.15
Uniform Delay, d1 32.7 24.7 20.6 31.5 24.4 20.9 31.3 31.1 29.3 31.5 30.1 27.3
Progression Factor 0.77 0.70 1.10 0.76 0.69 0.89 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 1.6 0.2 4.9 3.1 1.3 1.5 1.3 0.4 5.9 4.0 0.2
Delay (s) 37.6 19.0 22.9 28.8 20.1 19.8 32.8 32.4 29.7 37.3 34.2 27.6
Level of Service D B C C C B C C C D C C
Approach Delay (s) 22.5 22.4 31.6 34.0
Approach LOS C C C C
Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.95 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4816 1770 3539 1583 1653 1681 1681 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.74 1.00
Satd. Flow (perm) 4816 1770 3539 1583 1540 1312 1312 1583
Volume (vph) 0 1169 639 78 1293 234 6 0 17 692 0 323
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1231 673 82 1361 246 6 0 18 728 0 340
RTOR Reduction (vph) 0 115 0 0 0 0 0 12 0 0 0 27
Lane Group Flow (vph) 0 1789 0 82 1361 246 0 12 0 364 364 313
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 36.6 4.9 46.0 80.0 25.0 25.0 25.0 25.0
Effective Green, g (s) 37.1 5.4 46.5 80.0 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.46 0.07 0.58 1.00 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2233 119 2057 1583 491 418 418 505
v/s Ratio Prot c0.37 0.05 c0.38
v/s Ratio Perm 0.16 0.01 c0.28 0.28 0.20
v/c Ratio 0.80 0.69 0.66 0.16 0.02 0.87 0.87 0.62
Uniform Delay, d1 18.3 36.5 11.4 0.0 18.7 25.7 25.7 23.1
Progression Factor 0.24 1.13 0.46 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 13.3 1.4 0.2 0.0 17.6 17.6 2.4
Delay (s) 6.8 54.4 6.7 0.2 18.7 43.3 43.3 25.5
Level of Service A D A A B D D C
Approach Delay (s) 6.8 8.1 18.7 37.7
Approach LOS A A B D
Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1468
Volume (vph) 19 1356 504 0 988 343 614 0 376 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 20 1427 531 0 1040 361 646 0 396 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 15 15 0 2 0
Lane Group Flow (vph) 20 1427 531 0 1040 361 646 183 183 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 3.8 46.1 80.0 37.8 80.0 24.9 24.9 24.9 24.9
Effective Green, g (s) 4.3 46.6 80.0 38.3 80.0 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.05 0.58 1.00 0.48 1.00 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 95 3733 1583 2434 1583 856 478 478 466
v/s Ratio Prot 0.01 0.22 c0.20 0.12
v/s Ratio Perm c0.34 0.23 c0.24 0.12 0.01
v/c Ratio 0.21 0.38 0.34 0.43 0.23 0.75 0.38 0.38 0.03
Uniform Delay, d1 36.2 9.0 0.0 13.7 0.0 24.5 21.2 21.2 18.8
Progression Factor 1.19 1.38 1.00 0.80 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 0.3 0.4 0.2 3.8 0.5 0.5 0.0
Delay (s) 43.9 12.6 0.3 11.4 0.2 28.3 21.7 21.7 18.9
Level of Service D B A B A C C C B
Approach Delay (s) 9.6 8.5 25.8 18.9
Approach LOS A A C B
Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4888 1610 3339 1583 1610 3380 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4888 1610 3339 1583 1610 3380 1583
Volume (vph) 269 931 547 195 768 268 390 348 317 180 313 173
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 283 980 576 205 808 282 411 366 334 189 329 182
RTOR Reduction (vph) 0 0 364 0 75 0 0 0 267 0 0 150
Lane Group Flow (vph) 283 980 212 205 1015 0 250 527 67 167 351 32
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 8.5 21.7 21.7 11.2 24.4 15.6 15.6 15.6 13.5 13.5 13.5
Effective Green, g (s) 9.0 22.2 22.2 11.7 24.9 16.1 16.1 16.1 14.0 14.0 14.0
Actuated g/C Ratio 0.11 0.28 0.28 0.15 0.31 0.20 0.20 0.20 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 982 439 259 1521 324 672 319 282 592 277
v/s Ratio Prot 0.08 c0.28 c0.12 0.21 0.16 c0.16 0.10 c0.10
v/s Ratio Perm 0.13 0.04 0.02
v/c Ratio 0.73 1.00 0.48 0.79 0.67 0.77 0.78 0.21 0.59 0.59 0.11
Uniform Delay, d1 34.3 28.9 24.1 33.0 23.9 30.2 30.3 26.7 30.4 30.4 27.8
Progression Factor 0.66 0.62 1.04 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 27.4 3.5 15.1 2.3 10.8 6.0 0.3 3.3 1.6 0.2
Delay (s) 29.2 45.2 28.6 48.1 26.3 41.0 36.3 27.0 33.7 32.0 28.0
Level of Service C D C D C D D C C C C
Approach Delay (s) 37.5 29.7 34.6 31.3
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 33.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 150 774 324 115 510 152 316 511 102 292 529 230
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 815 341 121 537 160 333 538 107 307 557 242
RTOR Reduction (vph) 0 0 259 0 0 128 0 0 72 0 0 160
Lane Group Flow (vph) 158 815 82 121 537 32 333 538 35 307 557 82
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.1 21.2 21.2 6.5 17.6 17.6 16.5 28.8 28.8 15.5 27.8 27.8
Effective Green, g (s) 10.6 21.7 21.7 7.0 18.1 18.1 17.0 29.3 29.3 16.0 28.3 28.3
Actuated g/C Ratio 0.12 0.24 0.24 0.08 0.20 0.20 0.19 0.33 0.33 0.18 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 208 853 382 138 712 318 334 607 515 315 586 498
v/s Ratio Prot c0.09 c0.23 0.07 0.15 c0.19 0.29 0.17 c0.30
v/s Ratio Perm 0.05 0.02 0.02 0.05
v/c Ratio 0.76 0.96 0.22 0.88 0.75 0.10 1.00 0.89 0.07 0.97 0.95 0.16
Uniform Delay, d1 38.5 33.7 27.3 41.1 33.9 29.3 36.5 28.8 20.9 36.8 30.2 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.7 20.6 0.3 41.9 4.5 0.1 48.1 17.3 0.3 43.5 26.8 0.7
Delay (s) 53.2 54.2 27.6 83.0 38.4 29.5 84.6 46.1 21.2 80.3 56.9 23.0
Level of Service D D C F D C F D C F E C
Approach Delay (s) 47.2 43.2 56.5 56.0
Approach LOS D D E E
Intersection Summary
HCM Average Control Delay 50.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3516 1770 3539 1583 1770 1658 1770 1653
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3516 1770 3539 1583 1770 1658 1770 1653
Volume (vph) 107 736 33 62 909 320 48 23 63 562 35 105
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 113 775 35 65 957 337 51 24 66 592 37 111
RTOR Reduction (vph) 0 3 0 0 0 100 0 61 0 0 93 0
Lane Group Flow (vph) 113 807 0 65 957 237 51 29 0 592 55 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.4 30.4 4.4 27.4 27.4 31.8 6.4 40.8 15.4
Effective Green, g (s) 7.9 30.9 4.9 27.9 27.9 32.3 6.9 41.3 15.9
Actuated g/C Ratio 0.08 0.31 0.05 0.28 0.28 0.32 0.07 0.41 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 140 1086 87 987 442 572 114 731 263
v/s Ratio Prot c0.06 0.23 0.04 c0.27 0.03 0.02 c0.33 c0.03
v/s Ratio Perm 0.15
v/c Ratio 0.81 0.74 0.75 0.97 0.54 0.09 0.25 0.81 0.21
Uniform Delay, d1 45.3 31.0 46.9 35.6 30.6 23.6 44.1 25.9 36.6
Progression Factor 1.00 1.00 0.89 0.77 0.62 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.7 4.6 26.1 20.5 4.1 0.1 1.2 6.6 0.4
Delay (s) 73.0 35.6 67.9 47.8 23.0 23.7 45.3 32.5 37.0
Level of Service E D E D C C D C D
Approach Delay (s) 40.2 42.6 37.4 33.4
Approach LOS D D D C
Intersection Summary
HCM Average Control Delay 39.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 969 392 119 1023 0 0 0 0 626 0 268
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1020 413 125 1077 0 0 0 0 659 0 282
RTOR Reduction (vph) 0 0 75 0 0 0 0 0 0 0 76 0
Lane Group Flow (vph) 0 1020 338 125 1077 0 0 0 0 659 206 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 47.2 47.2 9.8 61.5 29.5 29.5
Effective Green, g (s) 47.7 47.7 10.3 62.0 30.0 30.0
Actuated g/C Ratio 0.48 0.48 0.10 0.62 0.30 0.30
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1688 755 182 2194 1030 475
v/s Ratio Prot c0.29 c0.07 0.30 c0.19 0.13
v/s Ratio Perm 0.21
v/c Ratio 0.60 0.45 0.69 0.49 0.64 0.43
Uniform Delay, d1 19.2 17.4 43.3 10.4 30.3 28.2
Progression Factor 0.43 0.38 1.05 0.56 1.00 1.00
Incremental Delay, d2 1.1 1.3 9.5 0.7 1.3 2.9
Delay (s) 9.3 7.9 55.2 6.6 31.6 31.0
Level of Service A A E A C C
Approach Delay (s) 8.9 11.6 0.0 31.5
Approach LOS A B A C
Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1594 0 0 700 442 255
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1678 0 0 737 465 268
RTOR Reduction (vph) 0 0 0 0 0 22
Lane Group Flow (vph) 1678 0 0 737 465 246
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 69.9 69.9 21.1 21.1
Effective Green, g (s) 70.4 70.4 21.6 21.6
Actuated g/C Ratio 0.70 0.70 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2491 2491 742 342
v/s Ratio Prot c0.47 0.21 0.14
v/s Ratio Perm c0.16
v/c Ratio 0.67 0.30 0.63 0.72
Uniform Delay, d1 8.3 5.5 35.5 36.4
Progression Factor 0.37 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.3 1.7 7.1
Delay (s) 4.3 5.8 37.2 43.5
Level of Service A A D D
Approach Delay (s) 4.3 5.8 39.5
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.95 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.98 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1731 1823 1583 1770 3539 1583 1770 3534
Flt Permitted 0.86 0.87 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1521 1614 1583 1770 3539 1583 1770 3534
Volume (vph) 11 4 9 18 24 232 8 803 24 119 714 7
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 4 9 19 25 244 8 845 25 125 752 7
RTOR Reduction (vph) 0 8 0 0 0 213 0 0 11 0 1 0
Lane Group Flow (vph) 0 17 0 0 44 31 8 845 14 125 758 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 7.7 7.7 7.7 1.3 35.1 35.1 8.7 42.5
Effective Green, g (s) 8.2 8.2 8.2 1.8 35.6 35.6 9.2 43.0
Actuated g/C Ratio 0.13 0.13 0.13 0.03 0.55 0.55 0.14 0.66
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 192 204 200 49 1938 867 251 2338
v/s Ratio Prot 0.00 c0.24 c0.07 0.21
v/s Ratio Perm 0.01 c0.03 0.02 0.01
v/c Ratio 0.09 0.22 0.15 0.16 0.44 0.02 0.50 0.32
Uniform Delay, d1 25.1 25.5 25.3 30.9 8.7 6.7 25.8 4.7
Progression Factor 1.00 1.00 1.00 0.89 1.09 1.35 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.4 0.8 0.4 0.0 1.6 0.4
Delay (s) 25.3 26.0 25.7 28.4 9.9 9.1 27.3 5.1
Level of Service C C C C A A C A
Approach Delay (s) 25.3 25.7 10.0 8.3
Approach LOS C C B A
Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 142 4 7 271 2 2 0 2 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 149 4 7 285 2 2 0 2 1 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 287 154 455 456 152 457 457 286
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 287 154 455 456 152 457 457 286
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 100 100 100 100
cM capacity (veh/h) 1275 1427 512 498 895 510 497 753
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 155 295 4 2
Volume Left 1 7 2 1
Volume Right 4 2 2 0
cSH 1275 1427 651 504
Volume to Capacity 0.00 0.01 0.01 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.2 10.6 12.2
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 10.6 12.2
Approach LOS B B
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 29.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 2 129 2 4 285 8 1 10 0 3 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 136 2 4 300 8 1 11 0 3 1 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 308 138 455 458 137 459 455 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 308 138 455 458 137 459 455 304
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1252 1446 512 497 912 502 499 736
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 140 313 12 5
Volume Left 2 4 1 3
Volume Right 2 8 0 1
cSH 1252 1446 498 536
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.4 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.4 11.8
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 27.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 153 10 4 343 17 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 161 11 4 361 18 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 172 536 166
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 536 166
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 96 99
cM capacity (veh/h) 1405 504 878
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 172 365 27
Volume Left 0 4 18
Volume Right 11 0 9
cSH 1700 1405 591
Volume to Capacity 0.10 0.00 0.05
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.1 11.4
Lane LOS A B
Approach Delay (s) 0.0 0.1 11.4
Approach LOS B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 31.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 150 16 17 244 0 107 0 29 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 158 17 18 257 0 113 0 31 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 257 175 459 459 166 489 467 257
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 257 175 459 459 166 489 467 257
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 78 100 97 100 100 100
cM capacity (veh/h) 1308 1402 507 492 878 467 487 782
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 175 275 143 0
Volume Left 0 18 113 0
Volume Right 17 0 31 0
cSH 1308 1402 558 1700
Volume to Capacity 0.00 0.01 0.26 0.00
Queue Length 95th (ft) 0 1 25 0
Control Delay (s) 0.0 0.6 13.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.6 13.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 137 32 0 235 32 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 144 34 0 247 34 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 178 408 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 178 408 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1398 599 884
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 178 247 34
Volume Left 0 0 34
Volume Right 34 0 0
cSH 1700 1398 599
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 31 177 161 15 993 225 555
v/c Ratio 0.12 0.88 0.55 0.18 0.89 0.87 0.39
Control Delay 27.9 92.5 35.6 55.6 24.3 79.4 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.9 92.5 35.6 55.6 24.3 79.4 5.7
Queue Length 50th (ft) 9 147 69 12 497 187 58
Queue Length 95th (ft) 40 #277 144 m17 #1048 #325 87
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 279 210 304 82 1112 272 1413
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.84 0.53 0.18 0.89 0.83 0.39
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBL NBT SBT
Lane Group Flow (vph) 420 117 216 34 122 186 53
v/c Ratio 0.60 0.58 0.21 0.04 0.49 0.27 0.19
Control Delay 26.0 43.7 6.1 0.7 47.2 5.9 27.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.0 43.7 6.1 0.7 47.2 5.9 27.2
Queue Length 50th (ft) 188 53 33 0 73 8 19
Queue Length 95th (ft) 303 101 19 1 131 54 54
Internal Link Dist (ft) 1080 1080 421 1560
Turn Bay Length (ft) 150
Base Capacity (vph) 699 248 1043 901 248 687 281
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.47 0.21 0.04 0.49 0.27 0.19
Intersection Summary



5: Wilfred Ave & Labath Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Kimley Horn and Associates

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 21 376 441 383 91 732 84
v/c Ratio 0.16 0.29 0.71 0.16 0.39 0.85 0.38
Control Delay 39.6 13.4 27.1 2.1 40.0 12.7 38.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.6 13.4 27.1 2.1 40.0 12.7 38.6
Queue Length 50th (ft) 10 54 253 6 55 0 49
Queue Length 95th (ft) m27 132 m353 m24 81 97 75
Internal Link Dist (ft) 1080 1070 1920 2200
Turn Bay Length (ft) 150 150
Base Capacity (vph) 129 1304 620 2464 524 1030 489
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.29 0.71 0.16 0.17 0.71 0.17
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 24 1079 344 776 545 144
v/c Ratio 0.23 0.88 0.93 0.40 0.96 0.48
Control Delay 45.7 32.0 72.7 13.7 56.2 27.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.7 32.0 72.7 13.7 56.2 27.9
Queue Length 50th (ft) 15 341 217 123 275 58
Queue Length 95th (ft) m27 #439 #384 207 #491 119
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft) 150 150
Base Capacity (vph) 106 1233 372 1957 584 308
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.88 0.92 0.40 0.93 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



7: Wilfred Avenue & Redwood Drive 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 83 1093 164 247 853 557 194 42 368 582 130
v/c Ratio 0.43 0.84 0.26 0.96 0.55 0.55 0.79 0.09 0.82 1.02 0.40
Control Delay 43.5 34.0 9.0 81.4 23.3 6.3 60.8 32.7 25.2 80.8 20.2
Queue Delay 0.0 4.9 0.0 0.0 0.8 0.4 0.0 0.0 3.5 6.1 0.0
Total Delay 43.5 38.9 9.0 81.4 24.1 6.7 60.8 32.7 28.8 86.9 20.2
Queue Length 50th (ft) 45 304 19 142 206 29 107 11 45 ~176 31
Queue Length 95th (ft) 86 #484 71 m#226 m258 m81 #212 24 141 #285 78
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 325 1302 624 256 1563 1010 256 649 521 572 404
Starvation Cap Reductn 0 0 0 0 384 135 0 0 0 0 0
Spillback Cap Reductn 0 153 0 0 0 0 0 0 83 11 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.95 0.26 0.96 0.72 0.64 0.76 0.06 0.84 1.04 0.32
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1343 698 89 847 446 1166
v/c Ratio 0.89 0.86 0.39 0.45 0.73 1.24dr
Control Delay 21.5 14.5 29.1 3.9 32.7 40.8
Queue Delay 28.4 9.2 0.0 0.1 0.0 0.7
Total Delay 49.9 23.7 29.1 4.1 32.7 41.5
Queue Length 50th (ft) 261 119 20 13 235 314
Queue Length 95th (ft) m#404 m#157 m36 52 363 #468
Internal Link Dist (ft) 220 315 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1506 808 229 1887 608 1231
Starvation Cap Reductn 233 91 0 0 0 0
Spillback Cap Reductn 0 0 0 252 0 9
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.05 0.97 0.39 0.52 0.73 0.95
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



11: Golf Course & Robert Lakes Road 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 189 1282 871 144 96
v/c Ratio 0.50 0.56 0.50 0.31 0.20
Control Delay 50.0 1.6 16.7 29.0 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 50.0 1.6 16.7 29.0 6.9
Queue Length 50th (ft) 49 18 163 66 0
Queue Length 95th (ft) m56 m39 236 118 36
Internal Link Dist (ft) 270 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 610 2300 1740 462 484
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.31 0.56 0.50 0.31 0.20
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

12: US-101 NB Ramps & Wilfred Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 205 391 448 69 118 433 586 295 214 862 345 583
v/c Ratio 0.67 0.78 0.69 0.46 0.26 0.61 0.87 0.40 0.43 0.88 0.63 0.37
Control Delay 51.2 43.4 15.3 34.0 15.6 5.4 50.1 34.0 7.9 37.9 17.9 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.2 43.4 15.3 34.0 15.6 5.4 50.1 34.0 7.9 37.9 17.9 0.3
Queue Length 50th (ft) 59 206 62 38 18 0 167 80 0 256 138 0
Queue Length 95th (ft) #102 #345 174 m63 35 19 #253 120 59 m301 m170 m0
Internal Link Dist (ft) 284 243 214 74
Turn Bay Length (ft) 250 100 115 275 75 35 75
Base Capacity (vph) 307 507 658 157 497 740 687 731 497 992 551 1583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.77 0.68 0.44 0.24 0.59 0.85 0.40 0.43 0.87 0.63 0.37
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



16: Rohnert Park Expy & Stony Point Road 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 9
Kimley Horn and Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 315 392 620 300 240 487
v/c Ratio 0.78 0.59 0.80 0.36 0.80 0.40
Control Delay 38.4 6.7 27.1 3.2 45.1 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.4 6.7 27.1 3.2 45.1 5.6
Queue Length 50th (ft) 115 0 213 0 103 138
Queue Length 95th (ft) #221 60 #390 41 m#173 m55
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 685 778 836 300 1208
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.57 0.80 0.36 0.80 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

17: Rohnert Park Expy & Labath Ave 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 61 567 47 128 615 432 73 78 69 383 377
v/c Ratio 0.46 0.64 0.11 0.50 0.69 0.60 0.10 0.21 0.18 0.79 0.77
Control Delay 47.1 31.5 8.8 36.5 18.7 6.1 25.9 12.0 8.5 40.4 36.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.1 31.5 8.8 36.5 18.7 6.1 25.9 12.0 8.5 40.4 36.4
Queue Length 50th (ft) 30 138 0 21 107 6 15 7 0 185 168
Queue Length 95th (ft) 67 193 26 m40 #153 7 31 43 33 #330 #308
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 885 431 257 885 720 730 380 374 483 492
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.64 0.11 0.50 0.69 0.60 0.10 0.21 0.18 0.79 0.77
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



18: Rohnert Park Expy & Redwood Drive 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 220 953 124 472 806 429 128 455 273 462 221 240
v/c Ratio 0.81 0.64 0.23 0.79 0.72 0.56 0.49 0.67 0.60 0.77 0.64 0.49
Control Delay 45.4 19.4 6.1 32.6 20.8 5.6 40.8 21.2 9.8 42.4 38.2 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.4 19.4 6.1 32.6 20.8 5.6 40.8 21.2 9.8 42.4 38.2 7.4
Queue Length 50th (ft) 77 110 0 128 208 59 58 60 0 111 103 0
Queue Length 95th (ft) m#183 158 m22 #180 217 60 #147 104 67 #202 158 53
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 275 1490 551 601 1113 769 260 820 514 601 477 584
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.64 0.23 0.79 0.72 0.56 0.49 0.55 0.53 0.77 0.46 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1904 82 1361 246 24 364 364 340
v/c Ratio 0.79 0.56 0.66 0.16 0.05 0.87 0.87 0.64
Control Delay 6.8 54.6 7.1 0.2 9.8 47.6 47.6 26.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.8 54.6 7.1 0.2 9.8 47.6 47.6 26.1
Queue Length 50th (ft) 133 43 158 0 2 169 169 120
Queue Length 95th (ft) 79 m#82 164 m0 17 #320 #320 206
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2401 146 2058 1583 553 460 460 579
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.56 0.66 0.16 0.04 0.79 0.79 0.59
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



20: Rohnert Park Expy & US-101 NB Ramps 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 20 1427 531 1040 361 646 198 198 18
v/c Ratio 0.12 0.38 0.34 0.40 0.23 0.75 0.40 0.40 0.04
Control Delay 38.9 13.7 0.3 12.2 0.2 30.0 20.1 20.1 14.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.9 13.7 0.3 12.2 0.2 30.0 20.1 20.1 14.3
Queue Length 50th (ft) 10 134 0 79 0 145 69 69 5
Queue Length 95th (ft) m12 m195 m0 124 m0 180 113 113 17
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 221 3733 1583 2606 1583 1082 617 617 600
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.38 0.34 0.40 0.23 0.60 0.32 0.32 0.03
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 283 980 576 205 1090 250 527 334 167 351 182
v/c Ratio 0.73 1.00 0.72 0.79 0.68 0.77 0.78 0.57 0.59 0.59 0.43
Control Delay 34.8 48.5 9.9 59.6 24.8 47.9 39.7 7.7 38.9 34.3 8.0
Queue Delay 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.8 48.5 10.5 59.6 24.8 47.9 39.7 7.7 38.9 34.3 8.0
Queue Length 50th (ft) 77 ~280 8 102 159 129 137 0 84 88 0
Queue Length 95th (ft) #113 #367 78 #240 214 #250 #200 65 148 129 50
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 386 981 803 259 1595 332 689 592 332 697 471
Starvation Cap Reductn 0 0 44 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 1.00 0.76 0.79 0.68 0.75 0.76 0.56 0.50 0.50 0.39
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



22: Gravenstien Hwy & Stony Point Road 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 158 815 341 121 537 160 333 538 107 307 557 242
v/c Ratio 0.76 0.96 0.53 0.88 0.76 0.36 1.00 0.89 0.18 0.97 0.95 0.37
Control Delay 61.9 56.6 6.7 93.1 41.9 7.8 87.3 47.5 5.4 83.8 58.7 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.9 56.6 6.7 93.1 41.9 7.8 87.3 47.5 5.4 83.8 58.7 5.4
Queue Length 50th (ft) 88 241 0 70 153 0 191 288 0 176 308 3
Queue Length 95th (ft) #182 #361 66 #171 #213 51 #363 #475 35 #338 #514 55
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 450 500 150 550 675 500 625
Base Capacity (vph) 215 853 640 138 710 446 334 607 588 315 586 658
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.96 0.53 0.88 0.76 0.36 1.00 0.89 0.18 0.97 0.95 0.37
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

23: Gravenstien Hwy & Redwood Drive 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 113 810 65 957 337 51 90 592 148
v/c Ratio 0.91 0.70 0.61 0.91 0.59 0.09 0.46 0.81 0.41
Control Delay 108.1 34.8 63.6 40.2 15.4 19.7 24.2 36.9 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Total Delay 108.1 34.8 63.6 40.2 15.5 19.7 24.2 36.9 17.3
Queue Length 50th (ft) 73 250 43 334 105 19 15 320 23
Queue Length 95th (ft) #179 324 m#105 #444 194 46 61 #553 80
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 124 1151 106 1049 567 595 329 732 768
Starvation Cap Reductn 0 0 0 0 9 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.70 0.61 0.91 0.60 0.09 0.27 0.81 0.19
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



24: Gravenstien Hwy & US-101 SB Ramps 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1020 413 125 1077 659 282
v/c Ratio 0.59 0.49 0.61 0.49 0.64 0.51
Control Delay 9.7 6.1 55.2 6.7 33.7 21.1
Queue Delay 0.2 0.3 0.0 0.4 0.0 0.0
Total Delay 9.9 6.4 55.2 7.1 33.7 21.1
Queue Length 50th (ft) 154 78 70 93 187 88
Queue Length 95th (ft) 199 m103 m110 110 247 169
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1721 843 283 2194 1030 551
Starvation Cap Reductn 186 99 0 576 0 0
Spillback Cap Reductn 81 0 0 121 0 3
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.56 0.44 0.67 0.64 0.51
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

25: Gravenstien Hwy & US-101 NB Ramps 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1678 737 465 268
v/c Ratio 0.67 0.30 0.63 0.73
Control Delay 4.8 6.6 38.6 44.0
Queue Delay 0.2 0.0 0.0 0.0
Total Delay 4.9 6.6 38.6 44.0
Queue Length 50th (ft) 31 78 140 145
Queue Length 95th (ft) 280 142 170 210
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2490 2490 1030 495
Starvation Cap Reductn 184 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.73 0.30 0.45 0.54
Intersection Summary



26: Millbrae Ave & Stony Point Road 2020 + Alternative A (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 44 244 8 845 25 125 759
v/c Ratio 0.12 0.21 0.59 0.05 0.43 0.03 0.44 0.30
Control Delay 19.5 26.5 10.2 23.8 11.1 5.3 28.9 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.5 26.5 10.2 23.8 11.1 5.3 28.9 4.9
Queue Length 50th (ft) 6 16 0 4 121 2 46 33
Queue Length 95th (ft) 23 39 53 m5 m198 m3 84 127
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 452 469 615 191 1986 899 324 2535
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.09 0.40 0.04 0.43 0.03 0.39 0.30
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



NEAR-TERM 2008 + ALTERNATIVE B
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.91 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1699 1770 1863 1583 1770 1844 1770 1861
Flt Permitted 1.00 0.74 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1699 1383 1863 1583 1770 1844 1770 1861
Volume (vph) 0 8 14 106 13 97 12 844 62 196 514 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 8 15 112 14 102 13 888 65 206 541 3
RTOR Reduction (vph) 0 13 0 0 0 89 0 2 0 0 0 0
Lane Group Flow (vph) 0 10 0 112 14 13 13 951 0 206 544 0
Turn Type Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 10.2 10.2 10.2 10.2 1.0 51.2 10.6 60.8
Effective Green, g (s) 10.7 10.7 10.7 10.7 1.5 51.7 11.1 61.3
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.02 0.60 0.13 0.72
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 213 173 233 198 31 1115 230 1334
v/s Ratio Prot 0.01 0.01 0.01 c0.52 c0.12 0.29
v/s Ratio Perm c0.08 0.01
v/c Ratio 0.05 0.65 0.06 0.06 0.42 0.85 0.90 0.41
Uniform Delay, d1 32.9 35.6 33.0 33.0 41.6 13.8 36.6 4.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 8.1 0.1 0.1 8.9 6.5 32.6 0.2
Delay (s) 33.0 43.7 33.1 33.1 50.5 20.3 69.3 5.0
Level of Service C D C C D C E A
Approach Delay (s) 33.0 38.3 20.7 22.7
Approach LOS C D C C
Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 85.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Ave & Primrose Ave 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.99 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 0.98
Satd. Flow (prot) 1770 1723 1770 1849 1840 1583 1750
Flt Permitted 0.95 1.00 0.95 1.00 0.94 1.00 0.92
Satd. Flow (perm) 1770 1723 1770 1849 1753 1583 1636
Volume (vph) 10 131 131 495 201 10 10 32 700 10 10 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 138 138 521 212 11 11 34 737 11 11 11
RTOR Reduction (vph) 0 45 0 0 2 0 0 0 589 0 9 0
Lane Group Flow (vph) 11 231 0 521 221 0 0 45 148 0 24 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 2 6
Actuated Green, G (s) 0.8 12.2 21.2 32.6 11.2 11.2 11.2
Effective Green, g (s) 1.3 12.7 21.7 33.1 11.7 11.7 11.7
Actuated g/C Ratio 0.02 0.22 0.37 0.57 0.20 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 377 661 1053 353 319 329
v/s Ratio Prot 0.01 c0.13 c0.29 0.12
v/s Ratio Perm 0.03 c0.09 0.01
v/c Ratio 0.28 0.61 0.79 0.21 0.13 0.47 0.07
Uniform Delay, d1 27.9 20.5 16.2 6.1 19.0 20.4 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 3.0 6.2 0.1 0.2 1.1 0.1
Delay (s) 31.6 23.4 22.4 6.2 19.2 21.5 18.9
Level of Service C C C A B C B
Approach Delay (s) 23.8 17.5 21.4 18.9
Approach LOS C B C B
Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 58.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



3: Wilfred Ave & Whistler Ave 2008 + Alternative B (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 821 10 10 685 20 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 864 11 11 721 21 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 742 875 1648 1654 869 1654 1648 732
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 742 875 1648 1654 869 1654 1648 732
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 85 89 97 85 89 98
cM capacity (veh/h) 865 772 69 96 351 68 96 421
Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 11 875 11 742 32 32
Volume Left 11 0 11 0 11 11
Volume Right 0 11 0 21 11 11
cSH 865 1700 772 1700 108 110
Volume to Capacity 0.01 0.51 0.01 0.44 0.29 0.29
Queue Length 95th (ft) 1 0 1 0 28 27
Control Delay (s) 9.2 0.0 9.7 0.0 51.4 50.7
Lane LOS A A F F
Approach Delay (s) 0.1 0.1 51.4 50.7
Approach LOS F F
Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2008 + Alternative B (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 820 10 10 685 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 863 11 11 721 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67
vC, conflicting volume 732 874 1647 1642 868 1647 1642 726
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 602 874 1959 1951 868 1959 1951 594
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 99 57 75 97 57 75 97
cM capacity (veh/h) 658 772 25 42 352 25 42 341
Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 11 874 11 732 32 32
Volume Left 11 0 11 0 11 11
Volume Right 0 11 0 11 11 11
cSH 658 1700 772 1700 45 45
Volume to Capacity 0.02 0.51 0.01 0.43 0.71 0.71
Queue Length 95th (ft) 1 0 1 0 68 68
Control Delay (s) 10.6 0.0 9.7 0.0 193.1 193.4
Lane LOS B A F F
Approach Delay (s) 0.1 0.1 193.1 193.4
Approach LOS F F
Intersection Summary
Average Delay 7.4
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 0.88 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.96
Satd. Flow (prot) 1770 1835 1770 1826 1635 1771
Flt Permitted 0.95 1.00 0.95 1.00 0.96 0.37
Satd. Flow (perm) 1770 1835 1770 1826 1571 672
Volume (vph) 60 703 77 116 644 99 35 6 266 112 21 14
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 740 81 122 678 104 37 6 280 118 22 15
RTOR Reduction (vph) 0 5 0 0 7 0 0 215 0 0 5 0
Lane Group Flow (vph) 63 816 0 122 775 0 0 108 0 0 150 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 4.4 42.5 5.8 43.9 18.2 18.2
Effective Green, g (s) 4.9 43.0 6.3 44.4 18.7 18.7
Actuated g/C Ratio 0.06 0.54 0.08 0.55 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 986 139 1013 367 157
v/s Ratio Prot 0.04 c0.44 c0.07 0.42
v/s Ratio Perm 0.07 c0.22
v/c Ratio 0.58 0.83 0.88 0.77 0.30 0.96
Uniform Delay, d1 36.6 15.4 36.5 13.8 25.2 30.3
Progression Factor 1.00 1.00 1.19 0.56 1.00 1.00
Incremental Delay, d2 7.8 7.9 32.3 3.9 0.5 58.6
Delay (s) 44.4 23.4 75.5 11.7 25.7 88.9
Level of Service D C E B C F
Approach Delay (s) 24.9 20.3 25.7 88.9
Approach LOS C C C F
Intersection Summary
HCM Average Control Delay 27.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 6
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.85 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.97
Satd. Flow (prot) 1770 1822 1770 1832 1805 1583 1732
Flt Permitted 0.95 1.00 0.95 1.00 0.72 1.00 0.67
Satd. Flow (perm) 1770 1822 1770 1832 1341 1583 1200
Volume (vph) 52 881 148 187 732 89 80 45 222 88 13 47
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 55 927 156 197 771 94 84 47 234 93 14 49
RTOR Reduction (vph) 0 7 0 0 5 0 0 0 187 0 22 0
Lane Group Flow (vph) 55 1076 0 197 860 0 0 131 47 0 134 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 2 6
Actuated Green, G (s) 3.9 42.5 11.3 49.9 12.7 12.7 12.7
Effective Green, g (s) 4.4 43.0 11.8 50.4 13.2 13.2 13.2
Actuated g/C Ratio 0.06 0.54 0.15 0.63 0.16 0.16 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 97 979 261 1154 221 261 198
v/s Ratio Prot 0.03 c0.59 c0.11 0.47
v/s Ratio Perm 0.10 0.03 c0.11
v/c Ratio 0.57 1.10 0.75 0.75 0.59 0.18 0.68
Uniform Delay, d1 36.9 18.5 32.7 10.3 30.9 28.7 31.4
Progression Factor 0.83 1.50 0.95 1.45 1.00 1.00 1.00
Incremental Delay, d2 4.6 54.6 7.0 2.6 4.2 0.3 8.9
Delay (s) 35.4 82.3 38.1 17.5 35.1 29.1 40.3
Level of Service D F D B D C D
Approach Delay (s) 80.0 21.3 31.2 40.3
Approach LOS F C C D
Intersection Summary
HCM Average Control Delay 48.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3458 1770 1863 1583 1770 3539 1583 3433 1734
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3458 1770 1863 1583 1770 3539 1583 3433 1734
Volume (vph) 105 919 166 181 692 540 204 155 265 451 131 112
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 111 967 175 191 728 568 215 163 279 475 138 118
RTOR Reduction (vph) 0 6 0 0 0 131 0 0 256 0 19 0
Lane Group Flow (vph) 111 1136 0 191 728 437 215 163 23 475 237 0
Turn Type Prot Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.7 80.2 20.8 87.3 87.3 19.5 12.7 12.7 28.3 21.5
Effective Green, g (s) 14.2 80.7 21.3 87.8 87.8 20.0 13.2 13.2 28.8 22.0
Actuated g/C Ratio 0.09 0.50 0.13 0.55 0.55 0.12 0.08 0.08 0.18 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 157 1744 236 1022 869 221 292 131 618 238
v/s Ratio Prot 0.06 0.33 c0.11 c0.39 c0.12 0.05 0.14 c0.14
v/s Ratio Perm 0.28 0.01
v/c Ratio 0.71 0.65 0.81 0.71 0.50 0.97 0.56 0.18 0.77 1.00
Uniform Delay, d1 70.9 29.3 67.4 26.7 22.5 69.7 70.6 68.3 62.4 69.0
Progression Factor 1.09 1.30 0.89 0.85 1.00 1.00 1.00 1.00 0.96 0.96
Incremental Delay, d2 4.4 0.6 14.3 3.2 1.6 52.5 2.3 0.6 5.7 56.7
Delay (s) 82.0 38.5 74.3 26.0 24.0 122.2 72.9 69.0 65.7 122.9
Level of Service F D E C C F E E E F
Approach Delay (s) 42.4 31.4 87.4 85.7
Approach LOS D C F F
Intersection Summary
HCM Average Control Delay 53.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3528
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3528
Volume (vph) 5 30 140 5 95 95 164 161 5 30 212 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 147 5 100 100 173 169 5 32 223 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 2 0
Lane Group Flow (vph) 5 32 17 5 111 0 173 169 3 32 226 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 12.8 48.9 48.9 3.3 39.4
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 13.3 49.4 49.4 3.8 39.9
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.17 0.62 0.62 0.05 0.50
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 294 2185 978 84 1760
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.05 0.02 c0.06
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.59 0.08 0.00 0.38 0.13
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 30.8 6.1 5.9 37.0 10.7
Progression Factor 1.00 1.00 1.00 0.83 1.33 1.10 0.71 0.63 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 1.1 0.4 2.5 0.1 0.0 2.9 0.2
Delay (s) 39.7 32.4 32.1 32.8 43.7 36.4 4.4 3.7 39.8 10.9
Level of Service D C C C D D A A D B
Approach Delay (s) 32.3 43.4 20.3 14.5
Approach LOS C D C B
Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 30.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3046
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3046
Volume (vph) 0 941 694 89 731 0 0 0 0 328 324 677
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 991 731 94 769 0 0 0 0 345 341 713
RTOR Reduction (vph) 0 0 143 0 0 0 0 0 0 0 128 0
Lane Group Flow (vph) 0 991 588 94 769 0 0 0 0 345 926 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 990
v/s Ratio Prot 0.28 0.03 c0.22
v/s Ratio Perm c0.37 0.21 0.30
v/c Ratio 0.60 0.80 0.45 0.38 0.66 1.16dr
Uniform Delay, d1 16.0 18.3 36.2 9.2 23.2 26.2
Progression Factor 1.39 2.00 1.16 1.45 1.00 1.00
Incremental Delay, d2 1.2 6.5 1.2 0.4 6.4 16.8
Delay (s) 23.3 43.2 43.1 13.8 29.6 43.0
Level of Service C D D B C D
Approach Delay (s) 31.8 17.0 0.0 39.7
Approach LOS C B A D
Intersection Summary
HCM Average Control Delay 31.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 10
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3408 1681 1715 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3408 1681 1715 2787 1770 1814
Volume (vph) 0 569 701 413 356 117 465 108 569 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 599 738 435 375 123 489 114 599 44 43 9
RTOR Reduction (vph) 0 0 274 0 33 0 0 0 475 0 7 0
Lane Group Flow (vph) 0 599 464 435 465 0 294 309 124 44 45 0
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 33.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 34.5 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.43 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 683 558 1491 347 354 575 365 374
v/s Ratio Prot 0.12 c0.14 c0.13 0.14 0.17 c0.18 c0.02 0.02
v/s Ratio Perm 0.15 0.04
v/c Ratio 0.52 0.68 0.78 0.31 0.85 0.87 0.21 0.12 0.12
Uniform Delay, d1 27.2 18.3 32.1 14.7 30.5 30.7 26.4 25.8 25.8
Progression Factor 1.50 4.75 1.18 1.22 0.90 0.90 1.48 0.86 0.84
Incremental Delay, d2 1.4 4.3 6.3 0.5 20.9 23.4 0.8 0.7 0.7
Delay (s) 42.3 91.2 44.1 18.4 48.4 51.0 39.8 22.9 22.4
Level of Service D F D B D D D C C
Approach Delay (s) 69.3 30.4 44.8 22.6
Approach LOS E C D C
Intersection Summary
HCM Average Control Delay 49.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3513 1770 1583
Volume (vph) 195 981 649 33 92 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 1033 683 35 97 248
RTOR Reduction (vph) 0 0 4 0 0 183
Lane Group Flow (vph) 205 1033 714 0 97 65
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.9 50.5 36.1 20.5 20.5
Effective Green, g (s) 10.4 51.0 36.6 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 2256 1607 465 416
v/s Ratio Prot 0.06 c0.29 0.20 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.46 0.46 0.44 0.21 0.16
Uniform Delay, d1 32.2 7.4 14.8 23.0 22.7
Progression Factor 0.91 2.18 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 0.9 1.0 0.8
Delay (s) 30.0 16.7 15.7 24.0 23.5
Level of Service C B B C C
Approach Delay (s) 18.9 15.7 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 495 3 40 8 3 5 514 489 2 7 435 706
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 521 3 42 8 3 5 541 515 2 7 458 743
RTOR Reduction (vph) 0 0 31 0 5 0 0 1 0 0 0 210
Lane Group Flow (vph) 261 263 11 0 11 0 541 516 0 7 458 533
Turn Type Split Perm Split Prot Prot pm+ov
Protected Phases 4 4 8 8 5 2 1 6 4
Permitted Phases 4 6
Actuated Green, G (s) 20.2 20.2 20.2 1.5 27.1 38.8 1.5 13.2 33.4
Effective Green, g (s) 20.7 20.7 20.7 2.0 27.6 39.3 2.0 13.7 34.4
Actuated g/C Ratio 0.26 0.26 0.26 0.02 0.35 0.49 0.02 0.17 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 435 436 410 44 611 1738 44 606 681
v/s Ratio Prot 0.16 0.16 c0.01 c0.31 0.15 0.00 0.13 c0.20
v/s Ratio Perm 0.01 0.13
v/c Ratio 0.60 0.60 0.03 0.25 0.89 0.30 0.16 0.76 0.78
Uniform Delay, d1 26.0 26.0 22.1 38.3 24.7 12.1 38.2 31.6 19.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.29 1.04 1.10
Incremental Delay, d2 2.2 2.4 0.0 3.0 14.4 0.4 1.1 5.6 3.8
Delay (s) 28.2 28.4 22.2 41.3 39.1 12.6 50.2 38.4 25.3
Level of Service C C C D D B D D C
Approach Delay (s) 27.9 41.3 26.1 30.5
Approach LOS C D C C
Intersection Summary
HCM Average Control Delay 28.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Graton Rancheria Casino & Hotel PM Peak

Page 13
Kimley Horn and Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1863
Volume (vph) 278 86 832 606 0 634
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 293 91 876 638 0 667
RTOR Reduction (vph) 0 68 0 256 0 0
Lane Group Flow (vph) 293 23 876 382 0 667
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G (s) 13.0 13.0 31.6 31.6 31.6
Effective Green, g (s) 13.5 13.5 32.1 32.1 32.1
Actuated g/C Ratio 0.25 0.25 0.60 0.60 0.60
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 399 1116 948 1116
v/s Ratio Prot c0.17 c0.47 0.36
v/s Ratio Perm 0.01 0.24
v/c Ratio 0.66 0.06 0.78 0.40 0.60
Uniform Delay, d1 18.0 15.2 8.1 5.7 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.1 3.7 0.3 0.9
Delay (s) 21.5 15.3 11.8 6.0 7.6
Level of Service C B B A A
Approach Delay (s) 20.0 9.4 7.6
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 53.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 649 789 251 223 688
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 683 831 264 235 724
RTOR Reduction (vph) 0 259 0 154 0 0
Lane Group Flow (vph) 271 424 831 110 235 724
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 15.5 15.5 26.5 26.5 9.5 40.5
Effective Green, g (s) 16.0 16.0 27.0 27.0 10.0 41.0
Actuated g/C Ratio 0.25 0.25 0.42 0.42 0.15 0.63
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 436 390 774 658 272 1175
v/s Ratio Prot 0.15 c0.45 c0.13 0.39
v/s Ratio Perm c0.27 0.07
v/c Ratio 0.62 1.09 1.07 0.17 0.86 0.62
Uniform Delay, d1 21.8 24.5 19.0 11.9 26.8 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 70.7 54.0 0.5 23.6 2.4
Delay (s) 24.6 95.2 73.0 12.5 50.4 9.7
Level of Service C F E B D A
Approach Delay (s) 75.2 58.4 19.7
Approach LOS E E B
Intersection Summary
HCM Average Control Delay 51.4 HCM Level of Service D
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

17: Rohnert Park Expy & Labath Ave 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 611 36 202 938 154 64 19 154 270 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 643 38 213 987 162 67 20 162 284 45 104
RTOR Reduction (vph) 0 0 27 0 0 108 0 59 66 0 66 0
Lane Group Flow (vph) 53 643 11 213 987 54 67 38 19 284 83 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 22.2 22.2 6.5 25.4 25.4 4.6 17.8 17.8 15.5 28.7
Effective Green, g (s) 3.8 22.7 22.7 7.0 25.9 25.9 5.1 18.3 18.3 16.0 29.2
Actuated g/C Ratio 0.05 0.28 0.28 0.09 0.32 0.32 0.06 0.23 0.23 0.20 0.36
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 1004 449 300 1146 512 219 357 344 354 609
v/s Ratio Prot 0.03 c0.18 0.06 c0.28 c0.02 0.02 c0.16 c0.05
v/s Ratio Perm 0.01 0.03 0.01
v/c Ratio 0.63 0.64 0.02 0.71 0.86 0.11 0.31 0.11 0.06 0.80 0.14
Uniform Delay, d1 37.4 25.1 20.7 35.5 25.4 18.9 35.8 24.4 24.1 30.5 17.0
Progression Factor 1.00 1.00 1.00 1.33 0.42 0.15 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 1.4 0.0 4.0 3.7 0.0 0.8 0.6 0.3 12.3 0.5
Delay (s) 51.8 26.5 20.7 51.2 14.4 2.9 36.6 25.0 24.4 42.8 17.4
Level of Service D C C D B A D C C D B
Approach Delay (s) 28.0 18.8 27.9 34.1
Approach LOS C B C C
Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 712 146 371 1019 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 749 154 391 1073 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 214 0 117 227 0 0 206
Lane Group Flow (vph) 245 749 51 391 1073 163 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.4 26.0 26.0 11.5 25.1 25.1 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.9 26.5 26.5 12.0 25.6 25.6 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 1684 524 515 1132 507 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.15 0.11 c0.30 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.10 0.03 0.03
v/c Ratio 0.86 0.44 0.10 0.76 0.95 0.32 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.7 21.0 18.5 32.6 26.5 20.6 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.59 0.67 0.68 0.72 0.67 0.39 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.8 0.7 0.3 4.4 12.8 1.2 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 37.2 14.6 12.8 28.0 30.6 9.1 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B B C C A D C C D D C
Approach Delay (s) 19.2 25.6 32.5 35.9
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 27.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

19: Rohnert Park Expy & US-101 SB Ramps 2008 + Alternative B (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4943 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4943 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1219 278 68 1387 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1283 293 72 1460 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 44 0 0 0 0 0 12 0 0 0 19
Lane Group Flow (vph) 0 1532 0 72 1460 209 0 13 0 370 370 350
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2218 117 2000 1583 512 439 420 530
v/s Ratio Prot 0.31 0.04 c0.41
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.22
v/c Ratio 0.69 0.62 0.73 0.13 0.03 0.84 0.88 0.66
Uniform Delay, d1 17.6 36.4 12.9 0.0 17.8 24.6 25.1 22.7
Progression Factor 0.45 1.02 1.37 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 7.9 2.0 0.1 0.0 13.7 18.9 3.1
Delay (s) 9.5 44.9 19.7 0.1 17.9 38.4 44.0 25.8
Level of Service A D B A B D D C
Approach Delay (s) 9.5 18.4 17.9 36.1
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.82
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1492
Volume (vph) 17 1642 273 0 997 350 654 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1728 287 0 1049 368 688 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1728 287 0 1049 368 688 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 45.6 80.0 38.9 80.0 25.4 25.4 25.4 25.4
Effective Green, g (s) 2.7 46.1 80.0 39.4 80.0 25.9 25.9 25.9 25.9
Actuated g/C Ratio 0.03 0.58 1.00 0.49 1.00 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3693 1583 2504 1583 873 487 487 483
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.26 0.11 0.01
v/c Ratio 0.30 0.47 0.18 0.42 0.23 0.79 0.33 0.33 0.03
Uniform Delay, d1 37.7 9.8 0.0 13.0 0.0 24.6 20.5 20.5 18.5
Progression Factor 1.07 1.11 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.3 0.2 0.5 0.3 4.8 0.4 0.4 0.0
Delay (s) 42.4 11.2 0.2 13.5 0.3 29.3 20.9 20.9 18.5
Level of Service D B A B A C C C B
Approach Delay (s) 9.9 10.1 26.6 18.5
Approach LOS A B C B
Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1149 545 141 783 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1209 574 148 824 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 332 0 37 0 0 0 192 0 0 165
Lane Group Flow (vph) 284 1209 242 148 966 0 226 475 44 107 242 28
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 11.5 32.6 32.6 7.5 28.6 15.2 15.2 15.2 11.7 11.7 11.7
Effective Green, g (s) 12.0 33.1 33.1 8.0 29.1 15.7 15.7 15.7 12.2 12.2 12.2
Actuated g/C Ratio 0.14 0.39 0.39 0.09 0.34 0.18 0.18 0.18 0.14 0.14 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 485 1378 616 167 1694 297 615 292 231 487 227
v/s Ratio Prot 0.08 c0.34 c0.08 0.20 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.15 0.03 0.02
v/c Ratio 0.59 0.88 0.39 0.89 0.57 0.76 0.77 0.15 0.46 0.50 0.12
Uniform Delay, d1 34.2 24.1 18.7 38.1 22.8 32.9 33.0 29.1 33.4 33.6 31.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 8.1 1.9 38.7 1.4 10.9 6.0 0.2 1.5 0.8 0.2
Delay (s) 36.0 32.2 20.6 76.7 24.2 43.8 38.9 29.3 34.9 34.4 32.0
Level of Service D C C E C D D C C C C
Approach Delay (s) 29.5 31.0 37.7 33.6
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 32.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 346 321 494 108 363 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 364 338 520 114 382 360 231
RTOR Reduction (vph) 0 0 170 0 0 290 0 0 80 0 0 166
Lane Group Flow (vph) 140 509 43 135 620 74 338 520 34 382 360 65
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 6.5 15.7 15.7 6.5 15.7 15.7 17.5 23.0 23.0 16.5 22.0 22.0
Effective Green, g (s) 7.0 16.2 16.2 7.0 16.2 16.2 18.0 23.5 23.5 17.0 22.5 22.5
Actuated g/C Ratio 0.09 0.20 0.20 0.09 0.20 0.20 0.23 0.29 0.29 0.21 0.28 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 719 322 155 719 322 400 549 467 378 526 447
v/s Ratio Prot c0.08 0.14 0.08 c0.18 0.19 c0.28 c0.22 0.19
v/s Ratio Perm 0.03 0.05 0.02 0.04
v/c Ratio 0.90 0.71 0.13 0.87 0.86 0.23 0.84 0.95 0.07 1.01 0.68 0.15
Uniform Delay, d1 36.0 29.5 26.0 35.9 30.7 26.5 29.5 27.5 20.2 31.4 25.4 21.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.9 3.2 0.2 37.7 10.4 0.4 15.0 27.3 0.3 49.0 7.1 0.7
Delay (s) 80.9 32.7 26.2 73.6 41.1 26.9 44.5 54.8 20.5 80.3 32.5 22.1
Level of Service F C C E D C D D C F C C
Approach Delay (s) 38.9 40.4 47.2 48.8
Approach LOS D D D D
Intersection Summary
HCM Average Control Delay 43.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 79.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3521 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3521 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 892 32 53 981 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 939 34 56 1033 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 104 0 61 0 0 60 0
Lane Group Flow (vph) 107 970 0 56 1033 247 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1127 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.28 0.03 c0.29 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.16
v/c Ratio 0.67 0.86 0.58 1.03 0.55 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 28.7 41.6 32.2 27.3 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.64 0.52 0.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 8.7 7.5 32.9 4.0 22.4 1.0 5.7 0.1
Delay (s) 50.4 37.4 33.9 49.6 11.2 64.9 40.2 30.6 16.7
Level of Service D D C D B E D C B
Approach Delay (s) 38.7 39.6 49.1 27.8
Approach LOS D D D C
Intersection Summary
HCM Average Control Delay 37.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 628 99 1143 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 661 104 1203 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 166 0 0 0 0 0 0 0 49 0
Lane Group Flow (vph) 0 862 495 104 1203 0 0 0 0 673 174 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot 0.24 0.06 c0.34 c0.20 0.11
v/s Ratio Perm c0.31
v/c Ratio 0.59 0.76 0.44 0.58 0.61 0.34
Uniform Delay, d1 20.7 22.8 35.8 11.5 25.7 23.2
Progression Factor 0.46 0.50 1.41 2.06 1.00 1.00
Incremental Delay, d2 1.1 5.2 1.1 1.0 1.0 1.8
Delay (s) 10.7 16.6 51.7 24.8 26.7 25.0
Level of Service B B D C C C
Approach Delay (s) 13.2 26.9 0.0 26.3
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 594 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 625 248
RTOR Reduction (vph) 0 0 0 0 0 20
Lane Group Flow (vph) 1538 0 0 649 625 229
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 59.0 59.0 22.0 22.0
Effective Green, g (s) 59.5 59.5 22.5 22.5
Actuated g/C Ratio 0.66 0.66 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2340 2340 858 396
v/s Ratio Prot c0.43 0.18 c0.18
v/s Ratio Perm 0.14
v/c Ratio 0.66 0.28 0.73 0.58
Uniform Delay, d1 9.1 6.3 30.9 29.6
Progression Factor 0.61 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.3 3.1 2.0
Delay (s) 6.8 6.6 34.1 31.6
Level of Service A A C C
Approach Delay (s) 6.8 6.6 33.4
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.94 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.99 0.99 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1718 1842 1583 1770 3539 1583 1770 3536
Flt Permitted 0.92 0.94 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1601 1747 1583 1770 3539 1583 1770 3536
Volume (vph) 7 6 11 2 7 216 19 801 20 116 667 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 6 12 2 7 227 20 843 21 122 702 4
RTOR Reduction (vph) 0 10 0 0 0 196 0 0 10 0 0 0
Lane Group Flow (vph) 0 15 0 0 9 31 20 843 11 122 706 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.3 6.3 6.3 0.9 25.1 25.1 4.7 28.9
Effective Green, g (s) 6.8 6.8 6.8 1.4 25.6 25.6 5.2 29.4
Actuated g/C Ratio 0.14 0.14 0.14 0.03 0.52 0.52 0.10 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 240 217 50 1827 817 186 2096
v/s Ratio Prot 0.01 c0.24 c0.07 c0.20
v/s Ratio Perm 0.01 0.01 c0.02 0.01
v/c Ratio 0.07 0.04 0.14 0.40 0.46 0.01 0.66 0.34
Uniform Delay, d1 18.6 18.6 18.8 23.7 7.6 5.8 21.3 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.3 5.2 0.2 0.0 8.1 0.1
Delay (s) 18.8 18.6 19.1 28.9 7.8 5.9 29.4 5.2
Level of Service B B B C A A C A
Approach Delay (s) 18.8 19.1 8.2 8.8
Approach LOS B B A A
Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 49.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 139 3 4 199 2 22 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 146 3 4 209 2 23 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 212 149 369 370 148 370 371 211
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 212 149 369 370 148 370 371 211
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 96 100 100 100 100 100
cM capacity (veh/h) 1359 1432 585 557 899 584 557 830
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 151 216 24 1
Volume Left 1 4 23 0
Volume Right 3 2 1 0
cSH 1359 1432 594 557
Volume to Capacity 0.00 0.00 0.04 0.00
Queue Length 95th (ft) 0 0 3 0
Control Delay (s) 0.1 0.2 11.3 11.5
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.3 11.5
Approach LOS B B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 27.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 123 2 4 208 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 129 2 4 219 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 132 365 368 131 369 365 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 132 365 368 131 369 365 223
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1341 1454 588 559 919 578 561 816
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 133 232 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1341 1454 561 614
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.2 11.5 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.5 10.9
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 149 9 4 270 5 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 157 9 4 284 5 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 166 454 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 454 162
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1412 562 883
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 166 288 17
Volume Left 0 4 5
Volume Right 9 0 12
cSH 1700 1412 749
Volume to Capacity 0.10 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 9.9
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.9
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 9 11 250 0 25 0 8 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 9 12 263 0 26 0 8 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 263 173 454 454 168 463 459 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 263 173 454 454 168 463 459 263
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 99 100 100 100
cM capacity (veh/h) 1301 1404 513 498 876 501 495 775
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 173 275 35 0
Volume Left 0 12 26 0
Volume Right 9 0 8 0
cSH 1301 1404 570 1700
Volume to Capacity 0.00 0.01 0.06 0.00
Queue Length 95th (ft) 0 1 5 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 135 22 0 235 37 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 142 23 0 247 39 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 165 401 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 165 401 154
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1413 605 892
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 247 39
Volume Left 0 0 39
Volume Right 23 0 0
cSH 1700 1413 605
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 23 112 14 102 13 953 206 544
v/c Ratio 0.09 0.55 0.05 0.32 0.11 0.87 0.85 0.38
Control Delay 18.2 42.3 29.3 9.5 42.2 26.8 67.0 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.2 42.3 29.3 9.5 42.2 26.8 67.0 6.3
Queue Length 50th (ft) 4 54 6 0 6 401 106 77
Queue Length 95th (ft) 23 105 22 40 25 #771 #246 241
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 387 305 411 429 120 1097 242 1433
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.37 0.03 0.24 0.11 0.87 0.85 0.38
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

2: Wilfred Ave & Primrose Ave 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 2
Kimley Horn and Associates

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 11 276 521 223 45 737 33
v/c Ratio 0.06 0.67 0.76 0.20 0.12 0.81 0.09
Control Delay 35.3 28.2 24.6 5.9 24.6 10.7 19.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.3 28.2 24.6 5.9 24.6 10.7 19.5
Queue Length 50th (ft) 3 62 138 17 13 0 6
Queue Length 95th (ft) 21 #184 319 85 45 #137 31
Internal Link Dist (ft) 1130 2170 446 2150
Turn Bay Length (ft)
Base Capacity (vph) 185 532 916 1283 535 994 509
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.52 0.57 0.17 0.08 0.74 0.06
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



5: Wilfred Ave & Labath Ave 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 63 821 122 782 323 155
v/c Ratio 0.47 0.83 0.88 0.75 0.55 0.94
Control Delay 47.8 24.4 83.8 11.5 9.4 87.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.8 24.4 83.8 11.5 9.4 87.7
Queue Length 50th (ft) 31 315 73 134 17 73
Queue Length 95th (ft) #71 #555 m#161 132 86 #229
Internal Link Dist (ft) 1080 1070 911 2200
Turn Bay Length (ft)
Base Capacity (vph) 133 991 139 1039 587 167
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.83 0.88 0.75 0.55 0.93
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 55 1083 197 865 131 234 156
v/c Ratio 0.36 1.10 0.75 0.72 0.58 0.52 0.67
Control Delay 33.3 81.6 46.6 18.5 40.5 9.3 39.8
Queue Delay 0.0 23.3 0.0 0.0 0.0 0.2 0.5
Total Delay 33.3 104.9 46.6 18.6 40.5 9.5 40.3
Queue Length 50th (ft) 24 ~1108 108 401 61 4 61
Queue Length 95th (ft) m35m#1508 m#259 m792 110 60 118
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft)
Base Capacity (vph) 151 987 262 1202 291 513 292
Starvation Cap Reductn 0 0 0 11 0 0 0
Spillback Cap Reductn 0 47 0 0 0 31 18
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 1.15 0.75 0.73 0.45 0.49 0.57
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



7: Wilfred Avenue & Redwood Drive 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 111 1142 191 728 568 215 163 279 475 256
v/c Ratio 0.71 0.65 0.81 0.71 0.57 0.97 0.56 0.72 0.77 1.00
Control Delay 84.4 39.5 79.2 27.4 13.0 122.0 77.8 18.3 69.2 114.2
Queue Delay 0.0 3.7 0.1 36.3 3.1 0.0 0.0 2.6 569.6 0.0
Total Delay 84.4 43.2 79.4 63.6 16.1 122.0 77.8 20.9 638.8 114.2
Queue Length 50th (ft) 122 592 201 456 101 228 87 0 247 251
Queue Length 95th (ft) m130 m565 m247 m653 m134 #402 127 95 #351 #448
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 531 1750 597 1022 1000 221 376 418 619 257
Starvation Cap Reductn 0 503 64 336 320 0 0 0 0 0
Spillback Cap Reductn 0 106 0 0 0 0 0 61 409 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.92 0.36 1.06 0.84 0.97 0.43 0.78 2.26 1.00
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

8: Commerce Boulevard & Redwood Drive 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 147 5 200 173 169 5 32 228
v/c Ratio 0.04 0.15 0.48 0.04 0.44 0.59 0.07 0.00 0.20 0.12
Control Delay 34.4 32.8 11.5 28.4 24.6 40.0 4.3 3.8 35.8 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.5 28.4 24.6 40.0 4.3 3.8 35.8 11.4
Queue Length 50th (ft) 2 15 0 2 34 96 4 0 15 24
Queue Length 95th (ft) 13 39 49 m5 m54 m132 m38 m1 40 66
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 488 155 854 399 2462 1102 184 1919
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.07 0.00 0.17 0.12
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



9: Wilfred Avenue & US-101 SB Ramps 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 991 731 94 769 345 1054
v/c Ratio 0.59 0.82 0.37 0.38 0.66 1.16dr
Control Delay 23.2 29.7 44.0 13.9 30.4 39.1
Queue Delay 5.8 30.9 0.0 0.1 0.0 6.7
Total Delay 29.0 60.6 44.0 13.9 30.4 45.8
Queue Length 50th (ft) 347 422 22 93 161 235
Queue Length 95th (ft) 375 514 m31 m115 261 #376
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 892 257 2035 523 1118
Starvation Cap Reductn 624 196 0 0 0 0
Spillback Cap Reductn 0 0 0 265 0 54
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.94 1.05 0.37 0.43 0.66 0.99
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 599 738 435 498 294 309 599 44 52
v/c Ratio 0.52 0.77 0.78 0.33 0.85 0.87 0.57 0.12 0.14
Control Delay 42.4 19.9 48.2 16.5 50.7 53.6 6.1 23.1 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.4 19.9 48.2 16.5 50.7 53.6 6.1 23.1 19.0
Queue Length 50th (ft) 141 315 120 110 107 113 0 22 23
Queue Length 95th (ft) 156 362 #180 147 #280 #296 58 42 43
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 957 558 1524 347 354 1050 365 381
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.77 0.78 0.33 0.85 0.87 0.57 0.12 0.14
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



11: Wilfred Avenue & Robert Lakes Road 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 205 1033 718 97 248
v/c Ratio 0.46 0.46 0.45 0.21 0.41
Control Delay 31.9 16.9 16.1 24.5 5.8
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 31.9 17.4 16.1 24.5 5.8
Queue Length 50th (ft) 61 237 122 38 0
Queue Length 95th (ft) 82 254 178 76 53
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1610 465 598
Starvation Cap Reductn 0 741 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.68 0.45 0.21 0.41
Intersection Summary

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 261 263 42 16 541 517 7 458 743
v/c Ratio 0.60 0.60 0.10 0.11 1.02 0.25 0.05 0.50 0.71
Control Delay 32.6 32.6 8.3 29.3 74.3 10.7 43.3 29.2 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2
Total Delay 32.6 32.6 8.3 29.3 74.3 10.7 43.3 29.2 10.2
Queue Length 50th (ft) 120 121 0 5 ~278 51 4 128 224
Queue Length 95th (ft) 200 202 23 23 #478 147 m5 #225 #273
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2056 177 924 1041
Starvation Cap Reductn 0 0 0 0 0 0 0 0 128
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.59 0.09 0.09 1.02 0.25 0.04 0.50 0.81
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



13: Project Dwy & Stony Point Road 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBT
Lane Group Flow (vph) 293 91 876 638 667
v/c Ratio 0.66 0.20 0.79 0.53 0.60
Control Delay 25.7 5.8 15.9 2.4 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 25.7 5.8 15.9 2.4 10.2
Queue Length 50th (ft) 90 0 197 0 124
Queue Length 95th (ft) 160 28 #455 35 228
Internal Link Dist (ft) 306 2550 954
Turn Bay Length (ft)
Base Capacity (vph) 531 538 1155 1224 1155
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.55 0.17 0.76 0.52 0.58
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

16: Rohnert Park Expy & Stony Point Road 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 683 831 264 235 724
v/c Ratio 0.62 1.05 1.07 0.33 0.86 0.62
Control Delay 29.1 65.7 76.2 3.1 59.2 10.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.1 65.7 76.2 3.1 59.2 10.1
Queue Length 50th (ft) 96 ~188 ~377 0 92 149
Queue Length 95th (ft) 168 #380 #576 38 #208 242
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 649 774 812 272 1175
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 1.05 1.07 0.33 0.86 0.62
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



17: Rohnert Park Expy & Labath Ave 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 643 38 213 987 162 67 97 85 284 149
v/c Ratio 0.40 0.70 0.09 0.71 0.86 0.26 0.25 0.21 0.18 0.86 0.20
Control Delay 44.6 30.7 7.8 55.1 17.1 1.1 37.5 10.4 7.5 57.2 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 30.7 7.8 55.1 17.1 1.1 37.5 10.4 7.5 57.2 7.9
Queue Length 50th (ft) 26 143 0 52 80 0 16 8 0 139 15
Queue Length 95th (ft) 61 198 21 m62 m100 m1 36 47 35 #272 55
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 1062 502 300 1144 619 264 468 460 332 729
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.61 0.08 0.71 0.86 0.26 0.25 0.21 0.18 0.86 0.20
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 749 154 391 1073 377 144 435 274 383 278 256
v/c Ratio 0.86 0.44 0.25 0.76 0.95 0.52 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 45.1 14.8 3.3 31.7 32.7 3.8 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 14.8 3.3 31.7 32.7 3.8 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 102 96 5 99 286 25 71 74 0 95 129 0
Queue Length 95th (ft) m#196 m109 m11 m#148 #402 m33 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1134 721 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.44 0.25 0.76 0.95 0.52 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



19: Rohnert Park Expy & US-101 SB Ramps 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1576 72 1460 209 25 370 370 369
v/c Ratio 0.68 0.51 0.73 0.13 0.05 0.84 0.88 0.67
Control Delay 9.3 48.0 21.0 0.1 9.8 43.2 48.5 27.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 48.0 21.0 0.1 9.8 43.2 48.5 27.4
Queue Length 50th (ft) 135 29 365 0 2 169 172 138
Queue Length 95th (ft) 172 m67 495 m0 18 #318 #329 230
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2318 142 2000 1583 568 475 455 592
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.51 0.73 0.13 0.04 0.78 0.81 0.62
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1728 287 1049 368 688 161 161 18
v/c Ratio 0.14 0.47 0.18 0.39 0.23 0.79 0.33 0.33 0.04
Control Delay 39.0 12.5 0.2 14.3 0.3 30.8 20.4 20.4 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.0 12.5 0.2 14.3 0.3 30.8 20.4 20.4 13.3
Queue Length 50th (ft) 10 170 0 92 0 160 63 63 5
Queue Length 95th (ft) m13 m236 m0 202 0 180 92 92 16
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3689 1583 2673 1583 1415 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 89 0 0 0 0 41 41 42
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.48 0.18 0.39 0.23 0.49 0.21 0.21 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 17
Kimley Horn and Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1209 574 148 1003 226 475 236 107 242 193
v/c Ratio 0.58 0.88 0.61 0.89 0.58 0.76 0.77 0.49 0.47 0.50 0.49
Control Delay 40.4 33.8 5.6 86.9 23.7 51.5 43.0 8.3 40.4 37.3 9.8
Queue Delay 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.4 38.3 5.7 86.9 23.7 51.5 43.0 8.3 40.4 37.3 9.8
Queue Length 50th (ft) 74 311 10 80 150 126 132 0 59 67 0
Queue Length 95th (ft) 121 #481 90 #202 209 #258 #214 61 113 104 56
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 486 1377 948 167 1729 310 641 496 298 627 450
Starvation Cap Reductn 0 116 13 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.96 0.61 0.89 0.58 0.73 0.74 0.48 0.36 0.39 0.43
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

22: Gravenstien Hwy & Stony Point Road 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 509 213 135 620 364 338 520 114 382 360 231
v/c Ratio 0.90 0.71 0.43 0.87 0.86 0.59 0.84 0.95 0.21 1.01 0.69 0.38
Control Delay 89.7 35.6 7.3 83.5 44.4 7.8 50.0 57.3 5.7 83.8 34.1 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.7 35.6 7.3 83.5 44.4 7.8 50.0 57.3 5.7 83.8 34.1 5.5
Queue Length 50th (ft) 71 124 0 68 157 0 160 253 0 ~197 163 0
Queue Length 95th (ft) #176 177 54 #169 #245 69 #292 #445 36 #370 #266 51
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 450 500 150 550 675 500 625
Base Capacity (vph) 155 730 496 155 730 615 417 549 547 377 525 612
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.70 0.43 0.87 0.85 0.59 0.81 0.95 0.21 1.01 0.69 0.38
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



23: Gravenstien Hwy & Redwood Drive 2008 + Alternative B (Mitigated)
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 973 56 1033 351 51 91 511 132
v/c Ratio 0.67 0.79 0.47 0.96 0.60 0.43 0.44 0.80 0.18
Control Delay 64.2 36.1 37.4 39.3 8.4 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 36.1 37.4 39.3 8.4 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 ~312 29 ~369 7 28 14 237 10
Queue Length 95th (ft) #161 #453 m52 #475 103 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1234 118 1077 583 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.79 0.47 0.96 0.60 0.43 0.25 0.78 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

24: Gravenstien Hwy & US-101 SB Ramps 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 661 104 1203 673 223
v/c Ratio 0.58 0.80 0.39 0.58 0.61 0.40
Control Delay 11.0 13.3 52.0 25.3 28.6 18.2
Queue Delay 0.3 2.5 0.0 0.8 0.0 0.0
Total Delay 11.3 15.8 52.0 26.0 28.6 18.2
Queue Length 50th (ft) 105 79 60 324 164 64
Queue Length 95th (ft) 130 m#445 m98 395 222 127
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 828 295 2084 1106 559
Starvation Cap Reductn 176 80 0 521 0 0
Spillback Cap Reductn 78 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.88 0.35 0.77 0.61 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



25: Gravenstien Hwy & US-101 NB Ramps 2008 + Alternative B (Mitigated)
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 625 248
v/c Ratio 0.66 0.28 0.73 0.60
Control Delay 7.5 7.3 35.8 31.9
Queue Delay 0.2 0.0 0.0 0.0
Total Delay 7.6 7.4 35.8 31.9
Queue Length 50th (ft) 204 71 167 111
Queue Length 95th (ft) 252 123 203 170
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2341 2341 1221 580
Starvation Cap Reductn 187 0 0 0
Spillback Cap Reductn 0 261 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.31 0.51 0.43
Intersection Summary

26: Millbrae Ave & Stony Point Road 2008 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 9 227 20 843 21 122 706
v/c Ratio 0.09 0.03 0.50 0.10 0.44 0.02 0.42 0.30
Control Delay 13.7 17.2 7.6 23.9 10.4 5.2 22.6 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.7 17.2 7.6 23.9 10.4 5.2 22.6 5.6
Queue Length 50th (ft) 3 2 0 4 84 0 26 26
Queue Length 95th (ft) 19 12 45 22 158 10 78 114
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 526 562 649 204 2045 924 322 2431
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.02 0.35 0.10 0.41 0.02 0.38 0.29
Intersection Summary



CUMULATIVE 2020 + ALTERNATIVE B
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1725 1770 1863 1583 1770 1838 1770 1861
Flt Permitted 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1725 1770 1863 1583 1770 1838 1770 1861
Volume (vph) 0 13 16 143 22 134 14 763 74 223 508 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 14 17 151 23 141 15 803 78 235 535 3
RTOR Reduction (vph) 0 16 0 0 0 113 0 2 0 0 0 0
Lane Group Flow (vph) 0 15 0 151 23 28 15 879 0 235 538 0
Turn Type Perm Prot Perm Prot Prot
Protected Phases 4 3 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 4.3 15.4 24.2 24.2 2.0 69.5 18.9 86.4
Effective Green, g (s) 4.8 15.9 24.7 24.7 2.5 70.0 19.4 86.9
Actuated g/C Ratio 0.04 0.13 0.20 0.20 0.02 0.56 0.15 0.69
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 66 223 365 310 35 1020 272 1282
v/s Ratio Prot c0.01 c0.09 0.01 0.01 c0.48 c0.13 0.29
v/s Ratio Perm 0.02
v/c Ratio 0.22 0.68 0.06 0.09 0.43 0.86 0.86 0.42
Uniform Delay, d1 58.8 52.6 41.3 41.5 61.1 23.9 52.1 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 7.9 0.1 0.1 8.2 7.6 23.6 0.2
Delay (s) 60.5 60.5 41.4 41.6 69.3 31.5 75.6 8.8
Level of Service E E D D E C E A
Approach Delay (s) 60.5 50.7 32.2 29.1
Approach LOS E D C C
Intersection Summary
HCM Average Control Delay 34.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 126.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Ave & Primrose Ave 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 1.00 1.00 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1770 1741 1770 1854 1770 1863 1583 1750
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.91
Satd. Flow (perm) 1770 1741 1770 1854 1770 1863 1583 1627
Volume (vph) 10 170 131 494 280 9 10 32 700 10 10 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 179 138 520 295 9 11 34 737 11 11 11
RTOR Reduction (vph) 0 28 0 0 1 0 0 0 570 0 9 0
Lane Group Flow (vph) 11 289 0 520 303 0 11 34 167 0 24 0
Turn Type Prot Prot Prot Perm Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 2 6
Actuated Green, G (s) 0.8 18.9 23.2 41.3 1.0 15.7 15.7 10.2
Effective Green, g (s) 1.3 19.4 23.7 41.8 1.5 16.2 16.2 10.7
Actuated g/C Ratio 0.02 0.27 0.33 0.59 0.02 0.23 0.23 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 32 474 588 1087 37 423 360 244
v/s Ratio Prot 0.01 c0.17 c0.29 0.16 0.01 0.02
v/s Ratio Perm c0.11 0.01
v/c Ratio 0.34 0.61 0.88 0.28 0.30 0.08 0.47 0.10
Uniform Delay, d1 34.6 22.7 22.5 7.3 34.4 21.7 23.8 26.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.3 2.3 14.7 0.1 4.5 0.1 1.0 0.2
Delay (s) 40.9 25.0 37.2 7.4 38.8 21.8 24.8 26.3
Level of Service D C D A D C C C
Approach Delay (s) 25.5 26.2 24.8 26.3
Approach LOS C C C C
Intersection Summary
HCM Average Control Delay 25.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 71.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



3: Wilfred Ave & Whistler Ave 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 860 10 9 765 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 905 11 9 805 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 815 916 1772 1765 911 1771 1766 810
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 815 916 1772 1765 911 1771 1766 810
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 81 87 97 81 87 97
cM capacity (veh/h) 813 745 56 82 332 55 82 380
Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 11 916 9 815 32 32
Volume Left 11 0 9 0 11 11
Volume Right 0 11 0 9 11 11
cSH 813 1700 745 1700 90 91
Volume to Capacity 0.01 0.54 0.01 0.48 0.35 0.35
Queue Length 95th (ft) 1 0 1 0 34 34
Control Delay (s) 9.5 0.0 9.9 0.0 64.9 64.1
Lane LOS A A F F
Approach Delay (s) 0.1 0.1 64.9 64.1
Approach LOS F F
Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 860 10 9 765 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 905 11 9 805 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked 0.70 0.70 0.70 0.70 0.70 0.70
vC, conflicting volume 815 916 1772 1765 911 1766 1761 805
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 735 916 2105 2096 911 2097 2090 721
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 99 45 70 97 46 70 96
cM capacity (veh/h) 608 745 19 35 332 19 36 298
Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 11 916 9 805 9 32 32
Volume Left 11 0 9 0 0 11 11
Volume Right 0 11 0 0 9 11 11
cSH 608 1700 745 1700 1700 36 36
Volume to Capacity 0.02 0.54 0.01 0.47 0.01 0.88 0.87
Queue Length 95th (ft) 1 0 1 0 0 80 79
Control Delay (s) 11.0 0.0 9.9 0.0 0.0 279.6 276.3
Lane LOS B A F F
Approach Delay (s) 0.1 0.1 279.6 276.3
Approach LOS F F
Intersection Summary
Average Delay 9.8
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15



5: Wilfred Ave & Labath Ave 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 0.97 0.88 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 3513 1770 3430 1635 1778
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.34
Satd. Flow (perm) 1770 3513 1770 3430 1559 634
Volume (vph) 40 799 41 188 730 189 44 14 396 180 31 11
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 841 43 198 768 199 46 15 417 189 33 12
RTOR Reduction (vph) 0 3 0 0 18 0 0 249 0 0 2 0
Lane Group Flow (vph) 42 881 0 198 949 0 0 229 0 0 232 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 3.8 38.8 18.3 53.3 39.4 39.4
Effective Green, g (s) 4.3 39.3 18.8 53.8 39.9 39.9
Actuated g/C Ratio 0.04 0.36 0.17 0.49 0.36 0.36
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 69 1255 303 1678 565 230
v/s Ratio Prot 0.02 c0.25 c0.11 0.28
v/s Ratio Perm 0.15 c0.37
v/c Ratio 0.61 0.70 0.65 0.57 0.41 1.01
Uniform Delay, d1 52.0 30.3 42.6 19.8 26.2 35.0
Progression Factor 1.00 1.00 0.64 0.45 1.00 0.99
Incremental Delay, d2 14.3 3.3 3.9 1.1 0.5 61.7
Delay (s) 66.3 33.6 31.1 10.1 26.7 96.3
Level of Service E C C B C F
Approach Delay (s) 35.1 13.7 26.7 96.3
Approach LOS D B C F
Intersection Summary
HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3410 1770 1863 1583 1770 1655
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3410 1770 1863 1583 1770 1655
Volume (vph) 53 1049 273 509 845 273 143 105 559 217 41 119
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 56 1104 287 536 889 287 151 111 588 228 43 125
RTOR Reduction (vph) 0 0 168 0 25 0 0 0 34 0 105 0
Lane Group Flow (vph) 56 1104 119 536 1151 0 151 111 555 228 63 0
Turn Type Prot Perm Prot Prot pm+ov Prot
Protected Phases 7 4 3 8 5 2 3 1 6
Permitted Phases 4 2
Actuated Green, G (s) 6.8 41.4 41.4 23.4 58.0 17.6 11.9 35.3 15.3 9.6
Effective Green, g (s) 7.3 41.9 41.9 23.9 58.5 18.1 12.4 36.3 15.8 10.1
Actuated g/C Ratio 0.07 0.38 0.38 0.22 0.53 0.16 0.11 0.33 0.14 0.09
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 117 1348 603 746 1814 291 210 522 254 152
v/s Ratio Prot 0.03 c0.31 0.16 0.34 0.09 0.06 c0.23 c0.13 0.04
v/s Ratio Perm 0.07 0.12
v/c Ratio 0.48 0.82 0.20 0.72 0.63 0.52 0.53 1.06 0.90 0.41
Uniform Delay, d1 49.5 30.6 22.8 39.9 18.2 42.0 46.0 36.9 46.3 47.1
Progression Factor 0.85 0.67 0.75 1.12 0.65 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 4.2 0.5 2.1 1.1 1.6 2.4 57.0 30.7 1.8
Delay (s) 44.5 24.8 17.6 46.8 12.9 43.5 48.4 93.8 77.0 49.0
Level of Service D C B D B D D F E D
Approach Delay (s) 24.1 23.5 79.0 65.1
Approach LOS C C E E
Intersection Summary
HCM Average Control Delay 38.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



7: Wilfred Avenue & Redwood Drive 2020 + Alternative B (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 0.95 0.88 0.91 0.91 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1770 3539 2787 1610 3271 1583 3433 1648
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1770 3539 2787 1610 3271 1583 3433 1648
Volume (vph) 157 1413 255 73 837 730 556 103 350 453 70 234
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 165 1487 268 77 881 768 585 108 368 477 74 246
RTOR Reduction (vph) 0 0 76 0 0 491 0 0 80 0 109 0
Lane Group Flow (vph) 165 1487 192 77 881 277 293 400 288 477 211 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 8 2
Actuated Green, G (s) 16.0 49.4 49.4 5.8 39.2 39.2 20.8 20.8 20.8 16.0 16.0
Effective Green, g (s) 16.5 49.9 49.9 6.3 39.7 39.7 21.3 21.3 21.3 16.5 16.5
Actuated g/C Ratio 0.15 0.45 0.45 0.06 0.36 0.36 0.19 0.19 0.19 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 1538 654 101 1277 1006 312 633 307 515 247
v/s Ratio Prot c0.09 c0.44 0.04 0.25 0.18 0.12 c0.14 0.13
v/s Ratio Perm 0.13 0.10 c0.18
v/c Ratio 0.62 0.97 0.29 0.76 0.69 0.28 0.94 0.90dl 0.94 0.93 0.86
Uniform Delay, d1 43.8 29.2 18.9 51.1 29.9 24.9 43.7 40.7 43.7 46.1 45.6
Progression Factor 0.88 0.68 0.45 1.14 1.00 2.14 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 8.5 0.1 21.9 2.3 0.5 34.8 2.1 35.1 22.7 23.9
Delay (s) 40.3 28.5 8.7 80.1 32.2 53.8 78.5 42.8 78.8 68.9 69.5
Level of Service D C A F C D E D E E E
Approach Delay (s) 26.7 43.9 65.1 69.1
Approach LOS C D E E
Intersection Summary
HCM Average Control Delay 45.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.89
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3030
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3030
Volume (vph) 0 1461 758 77 937 0 0 0 0 355 288 700
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1538 798 81 986 0 0 0 0 374 303 737
RTOR Reduction (vph) 0 0 168 0 0 0 0 0 0 0 73 0
Lane Group Flow (vph) 0 1538 630 81 986 0 0 0 0 374 967 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 53.9 53.9 4.4 62.8 38.2 38.2
Effective Green, g (s) 54.4 54.4 4.9 63.3 38.7 38.7
Actuated g/C Ratio 0.49 0.49 0.04 0.58 0.35 0.35
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1750 783 153 2037 566 1066
v/s Ratio Prot c0.43 0.02 c0.28
v/s Ratio Perm 0.40 0.23 0.32
v/c Ratio 0.88 0.80 0.53 0.48 0.66 1.22dr
Uniform Delay, d1 24.9 23.3 51.4 13.7 30.1 33.9
Progression Factor 0.58 0.38 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 2.9 3.3 0.8 6.0 12.6
Delay (s) 16.6 11.8 54.7 14.6 36.1 46.6
Level of Service B B D B D D
Approach Delay (s) 15.0 17.6 0.0 43.8
Approach LOS B B A D
Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3520 1681 1690 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3520 1681 1690 2787 1770 1723
Volume (vph) 0 770 1048 499 455 17 562 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 811 1103 525 479 18 592 19 601 9 9 9
RTOR Reduction (vph) 0 0 333 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 811 770 525 494 0 298 313 124 9 11 0
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 33.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 34.5 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.43 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 683 558 1540 347 349 575 365 355
v/s Ratio Prot 0.16 c0.23 c0.15 0.14 0.18 0.19 0.01 c0.01
v/s Ratio Perm 0.25 0.04
v/c Ratio 0.71 1.13 0.94 0.32 0.86 0.90 0.22 0.02 0.03
Uniform Delay, d1 28.6 22.8 33.1 14.7 30.6 30.9 26.4 25.3 25.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 75.3 24.3 0.6 23.1 28.0 0.9 0.1 0.2
Delay (s) 32.3 98.0 57.4 15.3 53.8 58.9 27.2 25.5 25.5
Level of Service C F E B D E C C C
Approach Delay (s) 70.2 36.9 41.9 25.5
Approach LOS E D D C
Intersection Summary
HCM Average Control Delay 53.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative B (Mitigated)
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 137 1216 867 64 102 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 144 1280 913 67 107 108
RTOR Reduction (vph) 0 0 4 0 0 84
Lane Group Flow (vph) 144 1280 976 0 107 24
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.7 77.0 62.8 24.0 24.0
Effective Green, g (s) 10.2 77.5 63.3 24.5 24.5
Actuated g/C Ratio 0.09 0.70 0.58 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 318 2493 2016 394 353
v/s Ratio Prot 0.04 c0.36 0.28 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.45 0.51 0.48 0.27 0.07
Uniform Delay, d1 47.3 7.5 13.7 35.4 33.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.8 0.8 1.7 0.4
Delay (s) 48.3 8.3 14.6 37.1 34.1
Level of Service D A B D C
Approach Delay (s) 12.3 14.6 35.6
Approach LOS B B D
Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 550 3 47 8 3 5 552 413 2 7 616 926
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 579 3 49 8 3 5 581 435 2 7 648 975
RTOR Reduction (vph) 0 0 43 0 5 0 0 0 0 0 0 161
Lane Group Flow (vph) 290 292 6 0 11 0 581 437 0 7 648 814
Turn Type Split Perm Split Prot Prot pm+ov
Protected Phases 4 4 8 8 5 2 1 6 4
Permitted Phases 4 6
Actuated Green, G (s) 12.7 12.7 12.7 2.9 41.0 75.3 1.1 35.4 48.1
Effective Green, g (s) 13.2 13.2 13.2 3.4 41.5 75.8 1.6 35.9 49.1
Actuated g/C Ratio 0.12 0.12 0.12 0.03 0.38 0.69 0.01 0.33 0.45
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 202 190 54 668 2437 26 1155 707
v/s Ratio Prot 0.17 c0.17 c0.01 c0.33 0.12 0.00 0.18 c0.14
v/s Ratio Perm 0.00 0.38
v/c Ratio 1.44 1.45 0.03 0.21 0.87 0.18 0.27 0.56 1.15
Uniform Delay, d1 48.4 48.4 42.8 52.0 31.7 6.1 53.6 30.6 30.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 222.0 226.1 0.1 1.9 11.6 0.2 5.5 2.0 84.1
Delay (s) 270.4 274.5 42.8 53.9 43.4 6.2 59.1 32.5 114.5
Level of Service F F D D D A E C F
Approach Delay (s) 254.6 53.9 27.4 81.7
Approach LOS F D C F
Intersection Summary
HCM Average Control Delay 97.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1863
Volume (vph) 278 86 765 606 0 664
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 293 91 805 638 0 699
RTOR Reduction (vph) 0 68 0 264 0 0
Lane Group Flow (vph) 293 23 805 374 0 699
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G (s) 12.6 12.6 29.4 29.4 29.4
Effective Green, g (s) 13.1 13.1 29.9 29.9 29.9
Actuated g/C Ratio 0.26 0.26 0.59 0.59 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 455 407 1092 928 1092
v/s Ratio Prot c0.17 c0.43 0.38
v/s Ratio Perm 0.01 0.24
v/c Ratio 0.64 0.06 0.74 0.40 0.64
Uniform Delay, d1 16.9 14.3 7.7 5.7 7.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.1 2.6 0.3 1.3
Delay (s) 20.0 14.4 10.3 6.0 8.3
Level of Service B B B A A
Approach Delay (s) 18.7 8.4 8.3
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 51.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 144 31 12 359 363 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 152 33 13 378 382 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 204 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 204 408
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 96 99
cM capacity (veh/h) 422 803 1147
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 152 33 13 189 189 255 154
Volume Left 152 0 13 0 0 0 0
Volume Right 0 33 0 0 0 0 26
cSH 422 803 1147 1700 1700 1700 1700
Volume to Capacity 0.36 0.04 0.01 0.11 0.11 0.15 0.09
Queue Length 95th (ft) 40 3 1 0 0 0 0
Control Delay (s) 18.2 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 16.7 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 253 580 790 253 268 675
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 611 832 266 282 711
RTOR Reduction (vph) 0 262 0 154 0 0
Lane Group Flow (vph) 266 349 832 112 282 711
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 14.9 14.9 26.5 26.5 9.5 40.5
Effective Green, g (s) 15.4 15.4 27.0 27.0 10.0 41.0
Actuated g/C Ratio 0.24 0.24 0.42 0.42 0.16 0.64
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 423 379 781 664 275 1186
v/s Ratio Prot 0.15 c0.45 c0.16 0.38
v/s Ratio Perm c0.22 0.07
v/c Ratio 0.63 0.92 1.07 0.17 1.03 0.60
Uniform Delay, d1 21.9 23.9 18.7 11.7 27.2 6.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 27.4 51.0 0.5 61.0 2.2
Delay (s) 24.9 51.3 69.7 12.2 88.2 9.1
Level of Service C D E B F A
Approach Delay (s) 43.3 55.8 31.6
Approach LOS D E C
Intersection Summary
HCM Average Control Delay 44.0 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 64.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Volume (vph) 83 648 53 116 855 92 69 26 153 281 40 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 682 56 122 900 97 73 27 161 296 42 102
RTOR Reduction (vph) 0 0 39 0 0 68 0 56 69 0 63 0
Lane Group Flow (vph) 87 682 17 122 900 29 73 43 20 296 81 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 23.1 23.1 4.4 23.1 23.1 4.4 17.1 17.1 17.4 30.1
Effective Green, g (s) 4.9 23.6 23.6 4.9 23.6 23.6 4.9 17.6 17.6 17.9 30.6
Actuated g/C Ratio 0.06 0.30 0.30 0.06 0.30 0.30 0.06 0.22 0.22 0.22 0.38
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 1044 467 210 1044 467 210 347 331 396 637
v/s Ratio Prot 0.05 c0.19 0.04 c0.25 c0.02 c0.03 c0.17 0.05
v/s Ratio Perm 0.01 0.02 0.01
v/c Ratio 0.81 0.65 0.04 0.58 0.86 0.06 0.35 0.12 0.06 0.75 0.13
Uniform Delay, d1 37.1 24.6 20.1 36.6 26.7 20.2 36.0 25.0 24.7 28.9 16.0
Progression Factor 1.00 1.00 1.00 1.32 0.44 0.20 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.9 1.5 0.0 2.2 4.2 0.0 1.0 0.7 0.3 7.5 0.4
Delay (s) 70.9 26.1 20.1 50.3 16.0 4.1 37.0 25.7 25.0 36.5 16.4
Level of Service E C C D B A D C C D B
Approach Delay (s) 30.4 18.7 28.6 29.9
Approach LOS C B C C
Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Volume (vph) 216 763 163 377 966 318 173 326 510 339 301 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 227 803 172 397 1017 335 182 343 537 357 317 248
RTOR Reduction (vph) 0 0 115 0 0 200 0 70 265 0 0 198
Lane Group Flow (vph) 227 803 57 397 1017 135 182 443 102 357 317 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 25.8 25.8 11.5 25.2 25.2 9.0 15.0 15.0 9.7 15.7 15.7
Effective Green, g (s) 12.6 26.3 26.3 12.0 25.7 25.7 9.5 15.5 15.5 10.2 16.2 16.2
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.19 0.19 0.13 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1672 520 515 1137 509 210 624 279 438 377 321
v/s Ratio Prot c0.13 0.16 0.12 c0.29 0.10 0.14 c0.10 c0.17
v/s Ratio Perm 0.04 0.09 0.07 0.03
v/c Ratio 0.81 0.48 0.11 0.77 0.89 0.26 0.87 0.71 0.36 0.82 0.84 0.16
Uniform Delay, d1 32.6 21.4 18.7 32.7 25.9 20.1 34.6 30.1 28.0 34.0 30.7 26.3
Progression Factor 0.63 0.70 0.66 0.79 0.75 0.51 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.6 0.8 0.3 5.2 8.3 0.9 29.1 3.7 0.8 11.1 15.4 0.2
Delay (s) 34.1 15.7 12.6 30.9 27.8 11.2 63.7 33.9 28.8 45.1 46.1 26.5
Level of Service C B B C C B E C C D D C
Approach Delay (s) 18.8 25.3 37.2 40.4
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4920 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.93 0.74 0.71 1.00
Satd. Flow (perm) 4920 1770 3539 1583 1549 1312 1255 1583
Volume (vph) 0 1263 349 68 1225 255 6 0 17 611 1 427
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1329 367 72 1289 268 6 0 18 643 1 449
RTOR Reduction (vph) 0 57 0 0 0 0 0 12 0 0 0 29
Lane Group Flow (vph) 0 1639 0 72 1289 268 0 12 0 322 322 420
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 36.7 4.8 46.0 80.0 25.0 25.0 25.0 25.0
Effective Green, g (s) 37.2 5.3 46.5 80.0 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.47 0.07 0.58 1.00 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2288 117 2057 1583 494 418 400 505
v/s Ratio Prot c0.33 0.04 c0.36
v/s Ratio Perm 0.17 0.01 0.25 0.26 c0.27
v/c Ratio 0.72 0.62 0.63 0.17 0.02 0.77 0.81 0.83
Uniform Delay, d1 17.2 36.4 11.0 0.0 18.7 24.6 25.0 25.3
Progression Factor 0.46 1.00 1.44 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 7.9 1.2 0.2 0.0 8.5 11.2 11.1
Delay (s) 9.5 44.5 17.1 0.2 18.7 33.1 36.2 36.4
Level of Service A D B A B C D D
Approach Delay (s) 9.5 15.5 18.7 35.4
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.82
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1487
Volume (vph) 21 1567 298 0 853 383 690 0 345 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 1649 314 0 898 403 726 0 363 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 22 1649 314 0 898 403 726 180 181 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 43.8 80.0 37.1 80.0 27.2 27.2 27.2 27.2
Effective Green, g (s) 2.7 44.3 80.0 37.6 80.0 27.7 27.7 27.7 27.7
Actuated g/C Ratio 0.03 0.55 1.00 0.47 1.00 0.35 0.35 0.35 0.35
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3548 1583 2390 1583 933 521 521 515
v/s Ratio Prot 0.01 c0.26 0.18 0.12
v/s Ratio Perm 0.20 0.25 c0.27 0.12 0.01
v/c Ratio 0.37 0.46 0.20 0.38 0.25 0.78 0.34 0.35 0.03
Uniform Delay, d1 37.8 10.7 0.0 13.6 0.0 23.4 19.4 19.4 17.3
Progression Factor 1.10 1.19 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.3 0.2 0.5 0.4 4.1 0.4 0.4 0.0
Delay (s) 44.3 13.1 0.2 14.1 0.4 27.5 19.8 19.8 17.3
Level of Service D B A B A C B B B
Approach Delay (s) 11.4 9.9 25.0 17.3
Approach LOS B A C B
Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 4913 1610 3330 1583 1610 3387 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 4913 1610 3330 1583 1610 3387 1583
Volume (vph) 235 1232 462 165 694 202 384 293 241 179 354 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 247 1297 486 174 731 213 404 308 254 188 373 160
RTOR Reduction (vph) 0 0 325 0 57 0 0 0 207 0 0 133
Lane Group Flow (vph) 247 1297 161 174 887 0 229 483 47 180 381 27
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 10.0 28.2 28.2 10.9 29.1 15.6 15.6 15.6 14.2 14.2 14.2
Effective Green, g (s) 10.5 28.7 28.7 11.4 29.6 16.1 16.1 16.1 14.7 14.7 14.7
Actuated g/C Ratio 0.12 0.33 0.33 0.13 0.34 0.19 0.19 0.19 0.17 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 415 1679 523 232 1673 298 617 293 272 573 268
v/s Ratio Prot 0.07 c0.26 c0.10 0.18 0.14 c0.15 0.11 c0.11
v/s Ratio Perm 0.10 0.03 0.02
v/c Ratio 0.60 0.77 0.31 0.75 0.53 0.77 0.78 0.16 0.66 0.66 0.10
Uniform Delay, d1 36.2 26.2 21.7 36.4 23.1 33.6 33.7 29.7 33.8 33.8 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 3.5 1.5 12.8 1.2 11.3 6.4 0.3 5.9 2.9 0.2
Delay (s) 38.5 29.7 23.2 49.1 24.3 44.9 40.2 30.0 39.7 36.7 30.7
Level of Service D C C D C D D C D D C
Approach Delay (s) 29.2 28.1 38.6 36.1
Approach LOS C C D D
Intersection Summary
HCM Average Control Delay 31.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 86.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

22: Gravenstien Hwy & Stony Point Road 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1441 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1441 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 149 583 228 140 661 356 323 483 113 322 358 235
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 614 240 147 696 375 340 508 119 339 377 247
RTOR Reduction (vph) 0 0 187 0 0 287 0 0 82 0 0 175
Lane Group Flow (vph) 157 614 53 147 696 88 340 508 37 339 377 72
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.5 19.5 19.5 7.5 18.5 18.5 19.4 27.5 27.5 17.5 25.6 25.6
Effective Green, g (s) 9.0 20.0 20.0 8.0 19.0 19.0 19.9 28.0 28.0 18.0 26.1 26.1
Actuated g/C Ratio 0.10 0.22 0.22 0.09 0.21 0.21 0.22 0.31 0.31 0.20 0.29 0.29
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 177 753 320 157 747 334 391 580 492 354 540 459
v/s Ratio Prot c0.09 0.18 0.08 c0.20 0.19 c0.27 c0.19 0.20
v/s Ratio Perm 0.04 0.06 0.02 0.05
v/c Ratio 0.89 0.82 0.17 0.94 0.93 0.26 0.87 0.88 0.08 0.96 0.70 0.16
Uniform Delay, d1 40.0 33.2 28.3 40.7 34.9 29.7 33.8 29.4 21.9 35.6 28.4 23.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.2 6.8 0.2 52.7 18.3 0.4 18.2 16.8 0.3 36.4 7.3 0.7
Delay (s) 77.2 40.0 28.5 93.5 53.2 30.1 52.0 46.2 22.2 72.0 35.8 24.5
Level of Service E D C F D C D D C E D C
Approach Delay (s) 43.1 50.9 45.3 45.6
Approach LOS D D D D
Intersection Summary
HCM Average Control Delay 46.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3521 1770 3539 1583 1770 1672 1770 1639
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3521 1770 3539 1583 1770 1672 1770 1639
Volume (vph) 122 923 32 53 1040 406 48 28 59 592 28 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 128 972 34 56 1095 427 51 29 62 623 29 116
RTOR Reduction (vph) 0 2 0 0 0 78 0 58 0 0 73 0
Lane Group Flow (vph) 128 1004 0 56 1095 349 51 33 0 623 72 0
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 8.5 42.3 4.3 38.1 78.7 6.4 6.7 40.6 40.9
Effective Green, g (s) 9.0 42.8 4.8 38.6 79.7 6.9 7.2 41.1 41.4
Actuated g/C Ratio 0.08 0.38 0.04 0.34 0.71 0.06 0.06 0.37 0.37
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 142 1347 76 1221 1127 109 108 650 606
v/s Ratio Prot c0.07 0.29 0.03 c0.31 0.11 c0.03 0.02 c0.35 0.04
v/s Ratio Perm 0.11
v/c Ratio 0.90 0.75 0.74 0.90 0.31 0.47 0.31 0.96 0.12
Uniform Delay, d1 51.0 29.8 52.9 34.8 5.9 50.7 50.0 34.6 23.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 47.2 3.8 30.7 10.5 0.2 3.2 1.6 25.1 0.1
Delay (s) 98.2 33.6 83.6 45.2 6.1 53.9 51.6 59.7 23.3
Level of Service F C F D A D D E C
Approach Delay (s) 40.9 36.0 52.4 52.8
Approach LOS D D D D
Intersection Summary
HCM Average Control Delay 41.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 111.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

24: Gravenstien Hwy & US-101 SB Ramps 2020 + Alternative B (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 953 627 66 1241 0 0 0 0 640 0 258
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1003 660 69 1306 0 0 0 0 674 0 272
RTOR Reduction (vph) 0 0 142 0 0 0 0 0 0 0 38 0
Lane Group Flow (vph) 0 1003 518 69 1306 0 0 0 0 674 234 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot 0.28 0.04 c0.37 c0.20 0.15
v/s Ratio Perm c0.33
v/c Ratio 0.69 0.80 0.29 0.63 0.61 0.46
Uniform Delay, d1 21.9 23.3 35.1 12.1 25.7 24.3
Progression Factor 1.00 1.00 1.29 1.76 1.00 1.00
Incremental Delay, d2 2.7 9.9 0.6 1.3 1.0 3.0
Delay (s) 24.6 33.2 46.0 22.4 26.7 27.2
Level of Service C C D C C C
Approach Delay (s) 28.0 23.6 0.0 26.8
Approach LOS C C A C
Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1596 0 0 683 618 273
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1680 0 0 719 651 287
RTOR Reduction (vph) 0 0 0 0 0 13
Lane Group Flow (vph) 1680 0 0 719 651 274
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 57.9 57.9 23.1 23.1
Effective Green, g (s) 58.4 58.4 23.6 23.6
Actuated g/C Ratio 0.65 0.65 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2296 2296 900 415
v/s Ratio Prot c0.47 0.20 c0.19
v/s Ratio Perm 0.17
v/c Ratio 0.73 0.31 0.72 0.66
Uniform Delay, d1 10.6 7.0 30.2 29.6
Progression Factor 0.41 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.4 2.9 3.8
Delay (s) 6.0 7.3 33.1 33.4
Level of Service A A C C
Approach Delay (s) 6.0 7.3 33.2
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.96 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.98 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1741 1819 1583 1770 3539 1583 1770 3534
Flt Permitted 0.84 0.84 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1502 1559 1583 1770 3539 1583 1770 3534
Volume (vph) 11 5 8 23 25 241 7 814 26 132 706 7
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 5 8 24 26 254 7 857 27 139 743 7
RTOR Reduction (vph) 0 7 0 0 0 221 0 0 14 0 1 0
Lane Group Flow (vph) 0 18 0 0 50 33 7 857 14 139 749 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.4 6.4 6.4 1.0 25.9 25.9 7.0 31.9
Effective Green, g (s) 6.9 6.9 6.9 1.5 26.4 26.4 7.5 32.4
Actuated g/C Ratio 0.13 0.13 0.13 0.03 0.50 0.50 0.14 0.61
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 204 207 50 1770 792 251 2169
v/s Ratio Prot 0.00 c0.24 c0.08 0.21
v/s Ratio Perm 0.01 c0.03 0.02 0.01
v/c Ratio 0.09 0.25 0.16 0.14 0.48 0.02 0.55 0.35
Uniform Delay, d1 20.2 20.6 20.4 25.0 8.7 6.7 21.1 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.6 0.4 1.3 0.2 0.0 2.6 0.1
Delay (s) 20.4 21.2 20.7 26.3 8.9 6.7 23.7 5.1
Level of Service C C C C A A C A
Approach Delay (s) 20.4 20.8 9.0 8.0
Approach LOS C C A A
Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 52.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 161 5 7 265 2 23 0 2 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 169 5 7 279 2 24 0 2 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 281 175 469 470 172 471 472 280
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 175 469 470 172 471 472 280
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 100 100 100 100
cM capacity (veh/h) 1281 1402 501 489 872 499 488 759
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 288 26 1
Volume Left 1 7 24 0
Volume Right 5 2 2 0
cSH 1281 1402 519 488
Volume to Capacity 0.00 0.01 0.05 0.00
Queue Length 95th (ft) 0 0 4 0
Control Delay (s) 0.1 0.2 12.3 12.4
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 12.3 12.4
Approach LOS B B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 33.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 146 2 4 279 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 154 2 4 294 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 156 464 467 155 468 464 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 156 464 467 155 468 464 298
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1259 1424 506 491 891 497 493 742
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 157 306 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1259 1424 493 532
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.5 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.5 11.8
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 154 27 7 331 27 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 162 28 7 348 28 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 191 539 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 539 176
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 1383 500 867
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 191 356 55
Volume Left 0 7 28
Volume Right 28 0 26
cSH 1700 1383 628
Volume to Capacity 0.11 0.01 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.2 11.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.3
Approach LOS B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 160 23 36 225 0 114 0 26 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 168 24 38 237 0 120 0 27 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 237 193 493 493 181 521 505 237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 237 193 493 493 181 521 505 237
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 75 100 97 100 100 100
cM capacity (veh/h) 1330 1381 476 464 862 442 457 802
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 193 275 147 0
Volume Left 0 38 120 0
Volume Right 24 0 27 0
cSH 1330 1381 519 1700
Volume to Capacity 0.00 0.03 0.28 0.00
Queue Length 95th (ft) 0 2 29 0
Control Delay (s) 0.0 1.3 14.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 1.3 14.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 131 51 0 235 55 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 54 0 247 58 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 412 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 412 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 90 100
cM capacity (veh/h) 1382 596 880
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 192 247 58
Volume Left 0 0 58
Volume Right 54 0 0
cSH 1700 1382 596
Volume to Capacity 0.11 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 31 151 23 141 15 881 235 538
v/c Ratio 0.26 0.65 0.07 0.34 0.18 0.87 0.83 0.40
Control Delay 41.0 65.3 39.7 8.6 68.1 35.7 76.1 10.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.0 65.3 39.7 8.6 68.1 35.7 76.1 10.7
Queue Length 50th (ft) 11 123 16 0 12 618 197 157
Queue Length 95th (ft) 46 201 39 52 38 #1034 #390 353
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 234 365 616 617 84 1048 283 1337
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.41 0.04 0.23 0.18 0.84 0.83 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

2: Wilfred Ave & Primrose Ave 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBT
Lane Group Flow (vph) 11 317 520 304 11 34 737 33
v/c Ratio 0.07 0.72 0.80 0.25 0.07 0.09 0.82 0.12
Control Delay 38.5 34.3 31.2 8.1 37.3 22.6 10.5 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.5 34.3 31.2 8.1 37.3 22.6 10.5 21.2
Queue Length 50th (ft) 4 92 159 25 4 12 0 8
Queue Length 95th (ft) 23 #308 #460 169 22 33 87 34
Internal Link Dist (ft) 1130 2170 446 2150
Turn Bay Length (ft)
Base Capacity (vph) 153 495 771 1245 221 717 1063 444
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.64 0.67 0.24 0.05 0.05 0.69 0.07
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 42 884 198 967 478 234
v/c Ratio 0.39 0.67 0.72 0.55 0.59 0.89
Control Delay 60.7 33.4 41.6 10.4 7.8 65.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.7 33.4 41.6 10.4 7.8 65.1
Queue Length 50th (ft) 29 283 121 110 39 143
Queue Length 95th (ft) 67 380 #230 187 121 #272
Internal Link Dist (ft) 1080 1070 911 2200
Turn Bay Length (ft) 150 150
Base Capacity (vph) 108 1318 274 1752 890 309
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.67 0.72 0.55 0.54 0.76
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 56 1104 287 536 1176 151 111 588 228 168
v/c Ratio 0.41 0.80 0.37 0.75 0.63 0.52 0.53 1.08 0.90 0.65
Control Delay 48.1 25.0 3.8 50.6 13.0 49.1 54.5 84.8 82.3 28.8
Queue Delay 0.0 0.9 0.0 0.0 0.1 0.0 0.0 0.8 0.0 0.0
Total Delay 48.1 25.9 3.8 50.6 13.1 49.1 54.5 85.5 82.3 28.8
Queue Length 50th (ft) 42 180 0 209 206 98 75 ~309 160 35
Queue Length 95th (ft) m63 m#492 m42 m254 m280 168 127 #426 #301 100
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft) 150 150
Base Capacity (vph) 145 1377 782 718 1865 292 288 543 257 396
Starvation Cap Reductn 0 0 0 0 95 0 0 0 0 0
Spillback Cap Reductn 0 90 0 0 0 0 0 1 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.86 0.37 0.75 0.66 0.52 0.39 1.08 0.89 0.42
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 165 1487 268 77 881 768 293 400 368 477 320
v/c Ratio 0.62 0.97 0.37 0.77 0.69 0.51 0.94 0.90dl 0.95 0.93 0.90
Control Delay 43.6 29.8 4.7 92.0 32.6 4.8 82.4 45.9 68.5 71.8 56.2
Queue Delay 0.0 4.6 0.0 0.0 10.0 0.3 0.0 0.0 5.2 342.4 0.0
Total Delay 43.6 34.4 4.7 92.0 42.5 5.2 82.4 45.9 73.7 414.2 56.2
Queue Length 50th (ft) 114 424 17 55 311 34 226 143 196 173 138
Queue Length 95th (ft) m131 m#454 m20 m#105 m366 m58 #409 199 #385 #271 #304
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 266 1553 736 100 1277 1497 312 634 386 515 356
Starvation Cap Reductn 0 21 0 0 370 262 0 0 0 0 0
Spillback Cap Reductn 0 51 0 0 0 0 0 0 11 246 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.99 0.36 0.77 0.97 0.62 0.94 0.63 0.98 1.77 0.90
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1538 798 81 986 374 1040
v/c Ratio 0.86 0.83 0.43 0.48 0.66 1.22dr
Control Delay 16.9 9.0 57.9 14.7 36.9 43.3
Queue Delay 59.6 15.4 0.0 0.6 0.3 0.4
Total Delay 76.5 24.4 57.9 15.3 37.1 43.7
Queue Length 50th (ft) 342 119 28 203 242 347
Queue Length 95th (ft) m423 m68 54 254 361 #487
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1779 961 187 2037 566 1140
Starvation Cap Reductn 417 165 0 601 0 0
Spillback Cap Reductn 19 0 0 305 19 9
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.13 1.00 0.43 0.69 0.68 0.92
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 811 1103 525 497 298 313 601 9 18
v/c Ratio 0.71 1.09 0.94 0.32 0.86 0.90 0.57 0.02 0.05
Control Delay 32.6 65.1 61.0 15.3 56.0 61.4 5.0 25.7 18.8
Queue Delay 0.1 41.9 8.4 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 32.7 107.0 69.4 15.3 56.0 61.4 5.1 25.7 18.8
Queue Length 50th (ft) 137 ~265 135 81 152 161 0 4 4
Queue Length 95th (ft) 180 #783 #229 116 #295 #314 44 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 1015 558 1544 347 349 1052 365 363
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 24 84 28 0 0 0 53 0 34
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 1.18 0.99 0.32 0.86 0.90 0.60 0.02 0.05
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative B (Mitigated)
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 144 1280 980 107 108
v/c Ratio 0.45 0.51 0.48 0.27 0.25
Control Delay 51.5 8.4 14.9 37.6 8.2
Queue Delay 0.0 2.0 0.0 0.0 0.0
Total Delay 51.5 10.4 14.9 37.6 8.2
Queue Length 50th (ft) 50 194 200 63 0
Queue Length 95th (ft) 80 239 267 113 45
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 749 2493 2021 394 437
Starvation Cap Reductn 0 1008 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.19 0.86 0.48 0.27 0.25
Intersection Summary
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 290 292 49 16 581 437 7 648 975
v/c Ratio 1.44 1.45 0.21 0.14 0.95 0.17 0.07 0.48 1.00
Control Delay 262.0 263.0 15.1 41.3 62.5 5.1 51.1 28.0 49.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 46.1
Total Delay 262.0 263.0 15.1 41.3 62.5 5.1 51.1 28.0 95.7
Queue Length 50th (ft) ~307 ~310 0 8 390 25 5 165 477
Queue Length 95th (ft) #486 #490 36 30 #609 89 20 260 #975
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 201 202 232 131 628 2641 97 1361 971
Starvation Cap Reductn 0 0 0 0 0 0 0 0 107
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.44 1.45 0.21 0.12 0.93 0.17 0.07 0.48 1.13
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

13: Project Dwy & Stony Point Road 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBT
Lane Group Flow (vph) 293 91 805 638 699
v/c Ratio 0.65 0.19 0.74 0.54 0.64
Control Delay 24.3 5.7 13.6 2.5 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.3 5.7 13.6 2.5 11.1
Queue Length 50th (ft) 76 0 158 0 125
Queue Length 95th (ft) 160 28 318 35 247
Internal Link Dist (ft) 306 2550 954
Turn Bay Length (ft)
Base Capacity (vph) 552 557 1162 1228 1162
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.53 0.16 0.69 0.52 0.60
Intersection Summary
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 266 611 832 266 282 711
v/c Ratio 0.63 0.95 1.06 0.33 1.03 0.60
Control Delay 29.5 39.5 72.9 3.1 93.3 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.5 39.5 72.9 3.1 93.3 9.7
Queue Length 50th (ft) 94 107 ~377 0 ~124 144
Queue Length 95th (ft) 164 #310 #577 38 #257 234
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 649 782 818 275 1187
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.94 1.06 0.33 1.03 0.60
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 87 682 56 122 900 97 73 99 89 296 144
v/c Ratio 0.64 0.65 0.11 0.47 0.86 0.18 0.28 0.23 0.21 0.79 0.20
Control Delay 59.5 28.0 6.8 50.6 18.1 1.4 38.1 11.9 7.8 46.7 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.5 28.0 6.8 50.6 18.1 1.4 38.1 11.9 7.8 46.7 7.4
Queue Length 50th (ft) 43 154 0 29 68 1 18 11 0 141 14
Queue Length 95th (ft) #111 212 25 m37 m111 m1 38 52 37 #263 51
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 135 1062 514 257 1062 543 257 437 432 376 735
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.64 0.11 0.47 0.85 0.18 0.28 0.23 0.21 0.79 0.20
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 803 172 397 1017 335 182 513 367 357 317 248
v/c Ratio 0.81 0.48 0.27 0.77 0.90 0.47 0.87 0.74 0.67 0.81 0.84 0.48
Control Delay 41.2 16.0 3.2 34.8 29.7 3.9 73.5 31.9 12.0 51.7 51.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.2 16.0 3.2 34.8 29.7 3.9 73.5 31.9 12.0 51.7 51.3 7.3
Queue Length 50th (ft) 86 105 6 107 282 24 92 108 16 92 151 0
Queue Length 95th (ft) m#191 122 m13 m#150 m#373 m29 #210 163 106 #172 #279 57
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1669 636 515 1133 708 210 753 565 439 396 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.48 0.27 0.77 0.90 0.47 0.87 0.68 0.65 0.81 0.80 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2020 + Alternative B (Mitigated)
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1696 72 1289 268 24 322 322 449
v/c Ratio 0.71 0.50 0.63 0.17 0.05 0.77 0.81 0.84
Control Delay 9.4 47.5 18.8 0.2 9.5 37.1 40.7 37.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 47.5 18.8 0.2 9.5 37.1 40.7 37.6
Queue Length 50th (ft) 145 28 316 0 2 141 143 176
Queue Length 95th (ft) 182 m67 431 m0 17 238 #267 #302
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2399 143 2057 1583 576 476 455 601
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.50 0.63 0.17 0.04 0.68 0.71 0.75
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 22 1649 314 898 403 726 181 182 18
v/c Ratio 0.17 0.47 0.20 0.35 0.25 0.78 0.35 0.35 0.03
Control Delay 40.6 14.5 0.2 14.9 0.4 28.9 19.5 19.6 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.6 14.5 0.2 14.9 0.4 28.9 19.5 19.6 12.3
Queue Length 50th (ft) 12 173 0 81 0 165 69 69 5
Queue Length 95th (ft) m16 243 m0 177 0 183 97 98 15
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3545 1583 2559 1583 1415 791 791 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 23 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.47 0.20 0.35 0.25 0.51 0.23 0.23 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2020 + Alternative B (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 1297 486 174 944 229 483 254 180 381 160
v/c Ratio 0.60 0.77 0.57 0.75 0.55 0.77 0.78 0.51 0.66 0.66 0.40
Control Delay 43.4 30.6 5.3 58.5 22.9 52.7 44.2 8.3 46.6 40.2 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.4 30.6 5.3 58.5 22.9 52.7 44.2 8.3 46.6 40.2 8.8
Queue Length 50th (ft) 69 245 0 97 145 136 144 0 104 110 0
Queue Length 95th (ft) 108 301 69 #194 187 #256 #208 63 181 160 52
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 433 1678 848 243 1731 312 646 512 300 631 425
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.77 0.57 0.72 0.55 0.73 0.75 0.50 0.60 0.60 0.38
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 157 614 240 147 696 375 340 508 119 339 377 247
v/c Ratio 0.89 0.82 0.47 0.94 0.93 0.60 0.87 0.88 0.21 0.96 0.70 0.39
Control Delay 85.7 43.4 7.6 100.2 56.0 8.6 56.9 47.6 5.5 76.0 37.1 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.7 43.4 7.6 100.2 56.0 8.6 56.9 47.6 5.5 76.0 37.1 5.5
Queue Length 50th (ft) 90 182 0 85 205 5 184 272 0 192 194 0
Queue Length 95th (ft) #203 #268 64 #200 #314 81 #326 #452 37 #360 #299 55
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 450 500 150 550 675 500 625
Base Capacity (vph) 177 753 507 157 747 621 408 580 574 354 541 634
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.82 0.47 0.94 0.93 0.60 0.83 0.88 0.21 0.96 0.70 0.39
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

23: Gravenstien Hwy & Redwood Drive 2020 + Alternative B (Mitigated)
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 1006 56 1095 427 51 91 623 145
v/c Ratio 0.88 0.73 0.59 0.90 0.35 0.40 0.49 0.94 0.21
Control Delay 100.8 34.2 77.7 47.0 2.0 59.4 29.1 58.4 7.6
Queue Delay 0.0 0.4 0.0 35.2 0.1 0.0 0.1 0.2 0.0
Total Delay 100.8 34.6 77.7 82.2 2.1 59.4 29.2 58.6 7.6
Queue Length 50th (ft) 92 333 40 393 13 35 20 430 13
Queue Length 95th (ft) #219 443 #104 #564 36 78 71 #708 56
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 145 1373 95 1210 1220 141 284 661 748
Starvation Cap Reductn 0 0 0 189 146 0 0 0 0
Spillback Cap Reductn 0 79 0 0 0 0 8 1 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.78 0.59 1.07 0.40 0.36 0.33 0.94 0.19
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1003 660 69 1306 674 272
v/c Ratio 0.67 0.82 0.27 0.63 0.61 0.50
Control Delay 25.3 26.0 45.1 22.9 28.6 23.0
Queue Delay 0.4 0.5 0.0 0.6 0.0 0.6
Total Delay 25.8 26.6 45.1 23.5 28.6 23.6
Queue Length 50th (ft) 256 233 39 350 164 97
Queue Length 95th (ft) 331 #458 m67 421 222 173
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 805 295 2084 1106 548
Starvation Cap Reductn 149 21 0 378 0 0
Spillback Cap Reductn 63 0 0 338 0 82
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.84 0.23 0.77 0.61 0.58
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

25: Gravenstien Hwy & US-101 NB Ramps 2020 + Alternative B (Mitigated)
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1680 719 651 287
v/c Ratio 0.73 0.31 0.72 0.67
Control Delay 6.7 8.2 34.6 35.1
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 6.8 8.2 34.6 35.1
Queue Length 50th (ft) 197 84 174 137
Queue Length 95th (ft) 250 146 204 197
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2298 2298 1221 574
Starvation Cap Reductn 60 0 0 0
Spillback Cap Reductn 0 211 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.75 0.34 0.53 0.50
Intersection Summary
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 50 254 7 857 27 139 750
v/c Ratio 0.09 0.19 0.54 0.04 0.48 0.03 0.45 0.31
Control Delay 15.4 19.3 8.0 23.6 12.3 5.2 23.0 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.4 19.3 8.0 23.6 12.3 5.2 23.0 5.6
Queue Length 50th (ft) 4 12 0 2 93 0 32 32
Queue Length 95th (ft) 20 36 47 12 170 12 86 125
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 475 484 640 189 1881 854 349 2434
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.10 0.40 0.04 0.46 0.03 0.40 0.31
Intersection Summary



NEAR-TERM 2008 + ALTERNATIVE C
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.91 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1699 1777 1583 1770 1863 1583 1770 1861
Flt Permitted 1.00 0.72 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1699 1337 1583 1770 1863 1583 1770 1861
Volume (vph) 0 8 14 332 13 172 12 758 317 196 514 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 8 15 349 14 181 13 798 334 206 541 3
RTOR Reduction (vph) 0 11 0 0 0 49 0 0 176 0 0 0
Lane Group Flow (vph) 0 12 0 0 363 132 13 798 158 206 544 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 24.7 24.7 24.7 1.1 42.6 42.6 10.5 52.0
Effective Green, g (s) 25.2 25.2 25.2 1.6 43.1 43.1 11.0 52.5
Actuated g/C Ratio 0.28 0.28 0.28 0.02 0.47 0.47 0.12 0.58
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 469 369 437 31 879 747 213 1070
v/s Ratio Prot 0.01 0.01 c0.43 c0.12 0.29
v/s Ratio Perm c0.27 0.08 0.10
v/c Ratio 0.03 0.98 0.30 0.42 0.91 0.21 0.97 0.51
Uniform Delay, d1 24.1 32.8 26.1 44.4 22.3 14.1 40.0 11.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 42.2 0.4 8.9 12.9 0.1 51.7 0.4
Delay (s) 24.1 75.1 26.5 53.3 35.2 14.3 91.7 12.0
Level of Service C E C D D B F B
Approach Delay (s) 24.1 58.9 29.3 33.9
Approach LOS C E C C
Intersection Summary
HCM Average Control Delay 37.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 91.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Ave & Primrose Ave 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 507 10 10 502 10 10 21 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 534 11 11 528 11 11 22 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1210
pX, platoon unblocked
vC, conflicting volume 539 544 1131 1120 539 1136 1120 534
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 539 544 1131 1120 539 1136 1120 534
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 94 89 98 93 95 98
cM capacity (veh/h) 1029 1025 168 202 543 158 202 546
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 555 549 43 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 1029 1025 225 229
Volume to Capacity 0.01 0.01 0.19 0.14
Queue Length 95th (ft) 1 1 17 12
Control Delay (s) 0.3 0.3 24.7 23.2
Lane LOS A A C C
Approach Delay (s) 0.3 0.3 24.7 23.2
Approach LOS C C
Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15



3: Wilfred Ave & Whistler Ave 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 0.85 0.95
Flt Protected 1.00 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1856 1583 3433 1837 1782 1583 1750
Flt Permitted 0.97 1.00 0.95 1.00 0.72 1.00 0.89
Satd. Flow (perm) 1799 1583 3433 1837 1345 1583 1581
Volume (vph) 10 131 386 846 200 20 311 32 752 10 10 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 138 406 891 211 21 327 34 792 11 11 11
RTOR Reduction (vph) 0 0 345 0 4 0 0 0 495 0 7 0
Lane Group Flow (vph) 0 149 61 891 228 0 0 361 297 0 26 0
Turn Type Perm Perm Prot Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases 4 4 2 2 6
Actuated Green, G (s) 12.1 12.1 27.5 44.1 31.1 31.1 31.1
Effective Green, g (s) 12.6 12.6 28.0 44.6 31.6 31.6 31.6
Actuated g/C Ratio 0.15 0.15 0.33 0.53 0.38 0.38 0.38
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 269 237 1142 973 505 594 593
v/s Ratio Prot c0.26 0.12
v/s Ratio Perm c0.08 0.04 c0.27 0.19 0.02
v/c Ratio 0.55 0.26 0.78 0.23 0.71 0.50 0.04
Uniform Delay, d1 33.2 31.7 25.3 10.6 22.5 20.2 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.6 3.5 0.1 4.8 0.7 0.0
Delay (s) 35.7 32.2 28.8 10.8 27.2 20.9 16.7
Level of Service D C C B C C B
Approach Delay (s) 33.2 25.1 22.9 16.7
Approach LOS C C C B
Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 84.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 872 10 10 1036 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 918 11 11 1091 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160 1160
pX, platoon unblocked 0.42 0.42 0.42 0.42 0.42 0.42
vC, conflicting volume 1101 928 2072 2066 923 2072 2066 1096
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1238 928 3524 3512 923 3524 3512 1226
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 99 0 0 97 0 0 89
cM capacity (veh/h) 239 737 0 2 327 0 2 92
Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 11 928 11 1101 32 32
Volume Left 11 0 11 0 11 11
Volume Right 0 11 0 11 11 11
cSH 239 1700 737 1700 0 0
Volume to Capacity 0.04 0.55 0.01 0.65 Err Err
Queue Length 95th (ft) 3 0 1 0 Err Err
Control Delay (s) 20.8 0.0 10.0 0.0 Err Err
Lane LOS C A F F
Approach Delay (s) 0.2 0.1 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15



5: Wilfred Ave & Labath Ave 2008 + Alternative C (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.85 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96
Satd. Flow (prot) 1770 1837 1770 1837 1786 1583 1771
Flt Permitted 0.95 1.00 0.95 1.00 0.76 1.00 0.75
Satd. Flow (perm) 1770 1837 1770 1837 1415 1583 1377
Volume (vph) 60 755 77 116 995 99 35 6 266 112 21 14
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 795 81 122 1047 104 37 6 280 118 22 15
RTOR Reduction (vph) 0 4 0 0 4 0 0 0 226 0 5 0
Lane Group Flow (vph) 63 872 0 122 1147 0 0 43 54 0 150 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 2 6
Actuated Green, G (s) 5.3 45.6 7.9 48.2 13.0 13.0 13.0
Effective Green, g (s) 5.8 46.1 8.4 48.7 13.5 13.5 13.5
Actuated g/C Ratio 0.07 0.58 0.11 0.61 0.17 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 128 1059 186 1118 239 267 232
v/s Ratio Prot 0.04 0.47 c0.07 c0.62
v/s Ratio Perm 0.03 0.03 c0.11
v/c Ratio 0.49 0.82 0.66 1.03 0.18 0.20 0.65
Uniform Delay, d1 35.7 13.7 34.4 15.6 28.5 28.6 31.0
Progression Factor 1.00 1.00 1.18 1.29 1.00 1.00 1.01
Incremental Delay, d2 3.0 7.3 6.7 31.3 0.4 0.4 6.1
Delay (s) 38.6 20.9 47.3 51.5 28.9 29.0 37.3
Level of Service D C D D C C D
Approach Delay (s) 22.1 51.1 29.0 37.3
Approach LOS C D C D
Intersection Summary
HCM Average Control Delay 37.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative C (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 0.91 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1770 1863 1583 1770 3499 1682 1732
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.87 0.39
Satd. Flow (perm) 1770 1863 1583 1770 3499 1487 701
Volume (vph) 52 933 148 187 1083 89 80 45 222 88 13 47
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 55 982 156 197 1140 94 84 47 234 93 14 49
RTOR Reduction (vph) 0 0 39 0 4 0 0 40 0 0 10 0
Lane Group Flow (vph) 55 982 117 197 1230 0 0 325 0 0 146 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 5.5 96.5 96.5 16.5 107.5 33.5 33.5
Effective Green, g (s) 6.0 97.0 97.0 17.0 108.0 34.0 34.0
Actuated g/C Ratio 0.04 0.61 0.61 0.11 0.68 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 66 1129 960 188 2362 316 149
v/s Ratio Prot 0.03 c0.53 c0.11 0.35
v/s Ratio Perm 0.07 c0.22 0.21
v/c Ratio 0.83 0.87 0.12 1.05 0.52 1.03 0.98
Uniform Delay, d1 76.5 26.2 13.4 71.5 13.0 63.0 62.6
Progression Factor 0.92 1.30 1.80 0.96 0.59 1.00 1.00
Incremental Delay, d2 41.2 6.2 0.2 69.4 0.6 58.0 66.4
Delay (s) 112.0 40.3 24.3 138.1 8.2 121.0 129.1
Level of Service F D C F A F F
Approach Delay (s) 41.5 26.1 121.0 129.1
Approach LOS D C F F
Intersection Summary
HCM Average Control Delay 48.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 3539 1583 3433 1734
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 3539 1583 3433 1734
Volume (vph) 105 971 166 181 1043 540 204 155 265 451 131 112
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 111 1022 175 191 1098 568 215 163 279 475 138 118
RTOR Reduction (vph) 0 0 79 0 0 235 0 0 193 0 19 0
Lane Group Flow (vph) 111 1022 96 191 1098 333 215 163 86 475 237 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 14.0 87.5 87.5 16.5 90.0 90.0 17.5 13.4 13.4 24.6 20.5
Effective Green, g (s) 14.5 88.0 88.0 17.0 90.5 90.5 18.0 13.9 13.9 25.1 21.0
Actuated g/C Ratio 0.09 0.55 0.55 0.11 0.57 0.57 0.11 0.09 0.09 0.16 0.13
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 160 1946 871 188 2002 895 199 307 138 539 228
v/s Ratio Prot 0.06 0.29 c0.11 c0.31 c0.12 0.05 0.14 c0.14
v/s Ratio Perm 0.06 0.21 0.05
v/c Ratio 0.69 0.53 0.11 1.02 0.55 0.37 1.08 0.53 0.63 0.88 1.04
Uniform Delay, d1 70.6 22.8 17.2 71.5 21.9 19.1 71.0 69.9 70.5 66.0 69.5
Progression Factor 1.20 0.76 0.52 1.03 1.05 1.80 1.00 1.00 1.00 1.04 1.04
Incremental Delay, d2 5.2 0.1 0.0 57.6 0.7 0.8 86.8 1.8 8.5 15.5 70.1
Delay (s) 89.7 17.5 9.0 131.5 23.7 35.2 157.8 71.7 79.1 84.2 142.5
Level of Service F B A F C D F E E F F
Approach Delay (s) 22.5 38.3 103.0 104.6
Approach LOS C D F F
Intersection Summary
HCM Average Control Delay 53.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3528
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3528
Volume (vph) 5 30 140 5 95 95 164 161 5 30 212 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 147 5 100 100 173 169 5 32 223 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 1 0
Lane Group Flow (vph) 5 32 17 5 111 0 173 169 3 32 227 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 12.0 48.9 48.9 3.3 40.2
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 12.5 49.4 49.4 3.8 40.7
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.16 0.62 0.62 0.05 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 277 2185 978 84 1795
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.05 0.02 c0.06
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.62 0.08 0.00 0.38 0.13
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 31.6 6.1 5.9 37.0 10.3
Progression Factor 1.00 1.00 1.00 0.86 1.38 0.89 1.12 1.20 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 0.9 0.3 3.7 0.1 0.0 2.9 0.1
Delay (s) 39.7 32.4 32.1 34.0 45.4 31.7 6.9 7.1 39.8 10.5
Level of Service D C C C D C A A D B
Approach Delay (s) 32.3 45.1 19.3 14.1
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 30.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3046
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3046
Volume (vph) 0 941 746 89 1082 0 0 0 0 328 324 677
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 991 785 94 1139 0 0 0 0 345 341 713
RTOR Reduction (vph) 0 0 143 0 0 0 0 0 0 0 53 0
Lane Group Flow (vph) 0 991 642 94 1139 0 0 0 0 345 1001 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 990
v/s Ratio Prot 0.28 0.03 c0.32
v/s Ratio Perm c0.41 0.21 0.33
v/c Ratio 0.60 0.87 0.45 0.56 0.66 1.32dr
Uniform Delay, d1 16.0 19.3 36.2 10.7 23.2 27.0
Progression Factor 0.63 0.87 1.05 1.37 1.00 1.00
Incremental Delay, d2 1.2 10.5 0.7 0.5 6.4 31.5
Delay (s) 11.4 27.3 38.9 15.2 29.6 58.5
Level of Service B C D B C E
Approach Delay (s) 18.4 17.0 0.0 51.3
Approach LOS B B A D
Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3408 1681 1704 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3408 1681 1704 2787 1770 1814
Volume (vph) 0 569 701 413 356 117 816 108 569 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 599 738 435 375 123 859 114 599 44 43 9
RTOR Reduction (vph) 0 0 284 0 33 0 0 0 442 0 7 0
Lane Group Flow (vph) 0 599 454 435 465 0 474 499 157 44 45 0
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.0 37.5 8.5 30.0 20.5 20.5 20.5 16.0 16.0
Effective Green, g (s) 17.5 38.5 9.0 30.5 21.0 21.0 21.0 16.5 16.5
Actuated g/C Ratio 0.22 0.48 0.11 0.38 0.26 0.26 0.26 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1112 762 386 1299 441 447 732 365 374
v/s Ratio Prot 0.12 c0.16 c0.13 0.14 0.28 c0.29 c0.02 0.02
v/s Ratio Perm 0.13 0.06
v/c Ratio 0.54 0.60 1.13 0.36 1.07 1.12 0.21 0.12 0.12
Uniform Delay, d1 27.7 15.1 35.5 17.7 29.5 29.5 23.1 25.8 25.8
Progression Factor 1.44 4.09 1.08 1.04 1.04 1.03 2.61 0.86 0.84
Incremental Delay, d2 1.5 2.7 83.2 0.7 58.8 73.1 0.5 0.7 0.7
Delay (s) 41.3 64.5 121.6 19.2 89.4 103.5 60.7 23.0 22.4
Level of Service D E F B F F E C C
Approach Delay (s) 54.1 66.9 83.0 22.6
Approach LOS D E F C
Intersection Summary
HCM Average Control Delay 67.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3513 1770 1583
Volume (vph) 195 981 649 33 92 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 1033 683 35 97 248
RTOR Reduction (vph) 0 0 4 0 0 183
Lane Group Flow (vph) 205 1033 714 0 97 65
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.9 50.5 36.1 20.5 20.5
Effective Green, g (s) 10.4 51.0 36.6 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 2256 1607 465 416
v/s Ratio Prot 0.06 c0.29 0.20 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.46 0.46 0.44 0.21 0.16
Uniform Delay, d1 32.2 7.4 14.8 23.0 22.7
Progression Factor 0.90 2.16 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.6 0.9 1.0 0.8
Delay (s) 29.7 16.6 15.7 24.0 23.5
Level of Service C B B C C
Approach Delay (s) 18.8 15.7 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative C (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 846 3 40 8 3 5 514 489 2 7 435 706
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 891 3 42 8 3 5 541 515 2 7 458 743
RTOR Reduction (vph) 0 0 31 0 5 0 0 1 0 0 0 210
Lane Group Flow (vph) 446 448 11 0 11 0 541 516 0 7 458 533
Turn Type Split Perm Split Prot Prot pm+ov
Protected Phases 4 4 8 8 5 2 1 6 4
Permitted Phases 4 6
Actuated Green, G (s) 20.5 20.5 20.5 1.5 27.1 38.5 1.5 12.9 33.4
Effective Green, g (s) 21.0 21.0 21.0 2.0 27.6 39.0 2.0 13.4 34.4
Actuated g/C Ratio 0.26 0.26 0.26 0.02 0.35 0.49 0.02 0.17 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 443 416 44 611 1724 44 593 681
v/s Ratio Prot 0.27 c0.27 c0.01 c0.31 0.15 0.00 0.13 c0.21
v/s Ratio Perm 0.01 0.13
v/c Ratio 1.01 1.01 0.03 0.25 0.89 0.30 0.16 0.77 0.78
Uniform Delay, d1 29.5 29.5 21.9 38.3 24.7 12.3 38.2 31.8 19.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.41 1.04 1.03
Incremental Delay, d2 45.7 45.6 0.0 3.0 14.4 0.4 0.9 5.1 3.1
Delay (s) 75.2 75.1 21.9 41.3 39.1 12.7 54.6 38.1 23.2
Level of Service E E C D D B D D C
Approach Delay (s) 72.8 41.3 26.2 29.0
Approach LOS E D C C
Intersection Summary
HCM Average Control Delay 40.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 1087 0 0 860
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 1144 0 0 905
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1034
pX, platoon unblocked 0.81
vC, conflicting volume 2049 1144 1144
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2291 1144 1144
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 35 243 611
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 1144 905
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.67 0.53
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15

15: Business Park Drive & Redwood Drive 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 424 663 251 334 525
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 446 698 264 352 553
RTOR Reduction (vph) 0 292 0 150 0 0
Lane Group Flow (vph) 271 154 698 114 352 553
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.4 13.4 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.9 13.9 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 349 801 681 281 1215
v/s Ratio Prot c0.15 c0.37 c0.20 0.30
v/s Ratio Perm 0.10 0.07
v/c Ratio 0.69 0.44 0.87 0.17 1.25 0.46
Uniform Delay, d1 22.6 21.2 16.4 11.0 26.5 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.9 12.5 0.5 139.6 1.2
Delay (s) 27.8 22.1 28.9 11.5 166.1 6.6
Level of Service C C C B F A
Approach Delay (s) 24.3 24.1 68.7
Approach LOS C C E
Intersection Summary
HCM Average Control Delay 39.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 63.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

17: Rohnert Park Expy & Labath Ave 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 722 36 202 713 154 64 19 154 270 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 760 38 213 751 162 67 20 162 284 45 104
RTOR Reduction (vph) 0 0 29 0 0 119 0 63 70 0 59 0
Lane Group Flow (vph) 53 760 9 213 751 43 67 34 15 284 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.3 18.3 5.5 20.5 20.5 4.4 13.8 13.8 24.4 33.8
Effective Green, g (s) 3.8 18.8 18.8 6.0 21.0 21.0 4.9 14.3 14.3 24.9 34.3
Actuated g/C Ratio 0.05 0.24 0.24 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 832 372 257 929 416 210 279 269 551 715
v/s Ratio Prot 0.03 c0.21 0.06 c0.21 c0.02 c0.02 c0.16 0.05
v/s Ratio Perm 0.01 0.03 0.01
v/c Ratio 0.63 0.91 0.02 0.83 0.81 0.10 0.32 0.12 0.06 0.52 0.13
Uniform Delay, d1 37.4 29.8 23.5 36.5 27.6 22.4 36.0 27.6 27.3 22.6 13.8
Progression Factor 1.00 1.00 1.00 0.91 0.55 0.22 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 14.3 0.0 14.8 3.9 0.1 0.9 0.9 0.4 0.8 0.4
Delay (s) 51.8 44.1 23.6 48.0 19.0 5.0 36.8 28.5 27.7 23.4 14.2
Level of Service D D C D B A D C C C B
Approach Delay (s) 43.7 22.5 30.4 20.2
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 823 146 371 794 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 866 154 391 836 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 255 0 117 227 0 0 206
Lane Group Flow (vph) 245 866 51 391 836 122 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 26.0 26.0 11.5 25.4 25.4 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.6 26.5 26.5 12.0 25.9 25.9 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1684 524 515 1146 512 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.17 0.11 c0.24 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.08 0.03 0.03
v/c Ratio 0.88 0.51 0.10 0.76 0.73 0.24 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 21.6 18.5 32.6 23.9 19.8 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.83 0.48 0.31 0.76 0.69 0.80 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.6 0.7 0.2 5.1 3.2 0.9 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 45.1 11.1 6.0 30.0 19.8 16.7 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B A C B B D C C D D C
Approach Delay (s) 17.0 21.5 32.5 35.9
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.96 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4901 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4901 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1219 389 68 1162 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1283 409 72 1223 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 67 0 0 0 0 0 12 0 0 0 35
Lane Group Flow (vph) 0 1625 0 72 1223 209 0 13 0 370 370 334
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2199 117 2000 1583 512 439 420 530
v/s Ratio Prot c0.33 0.04 c0.35
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.21
v/c Ratio 0.74 0.62 0.61 0.13 0.03 0.84 0.88 0.63
Uniform Delay, d1 18.2 36.4 11.6 0.0 17.8 24.6 25.1 22.4
Progression Factor 0.39 0.78 1.47 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 8.4 1.3 0.2 0.0 13.7 18.9 2.4
Delay (s) 8.9 36.9 18.3 0.2 17.9 38.4 44.0 24.9
Level of Service A D B A B D D C
Approach Delay (s) 8.9 16.7 17.9 35.8
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.79
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1447
Volume (vph) 17 1642 273 0 997 350 428 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1728 287 0 1049 368 451 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 2 2 0 2 0
Lane Group Flow (vph) 18 1728 287 0 1049 368 451 159 159 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 53.2 80.0 46.5 80.0 17.8 17.8 17.8 17.8
Effective Green, g (s) 2.7 53.7 80.0 47.0 80.0 18.3 18.3 18.3 18.3
Actuated g/C Ratio 0.03 0.67 1.00 0.59 1.00 0.23 0.23 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 4301 1583 2987 1583 616 344 344 331
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.17 0.11 0.01
v/c Ratio 0.30 0.40 0.18 0.35 0.23 0.73 0.46 0.46 0.05
Uniform Delay, d1 37.7 5.9 0.0 8.6 0.0 28.6 26.6 26.6 24.1
Progression Factor 1.05 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.2 0.2 0.3 0.3 4.5 1.0 1.0 0.1
Delay (s) 41.4 6.1 0.2 8.9 0.3 33.1 27.6 27.6 24.1
Level of Service D A A A A C C C C
Approach Delay (s) 5.5 6.7 30.8 24.1
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 20
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1149 545 141 783 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1209 574 148 824 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 72 0 36 0 0 0 192 0 0 165
Lane Group Flow (vph) 284 1209 502 148 967 0 226 475 44 107 242 28
Turn Type Prot pm+ov Prot Split Perm Split Perm
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 10.8 32.6 48.2 7.5 29.3 15.6 15.6 15.6 11.7 11.7 11.7
Effective Green, g (s) 11.3 33.1 49.2 8.0 29.8 16.1 16.1 16.1 12.2 12.2 12.2
Actuated g/C Ratio 0.13 0.39 0.58 0.09 0.35 0.19 0.19 0.19 0.14 0.14 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 454 1372 986 166 1727 304 628 298 230 484 226
v/s Ratio Prot 0.08 c0.34 0.10 c0.08 0.20 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.22 0.03 0.02
v/c Ratio 0.63 0.88 0.51 0.89 0.56 0.74 0.76 0.15 0.47 0.50 0.12
Uniform Delay, d1 35.0 24.3 10.9 38.3 22.5 32.7 32.8 28.9 33.6 33.8 31.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 8.4 0.4 40.3 1.3 9.5 5.2 0.2 1.5 0.8 0.2
Delay (s) 37.7 32.7 11.3 78.5 23.8 42.2 38.0 29.2 35.1 34.6 32.2
Level of Service D C B E C D D C D C C
Approach Delay (s) 27.5 30.8 36.8 33.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 30.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 85.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 220 321 494 108 200 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 232 338 520 114 211 360 231
RTOR Reduction (vph) 0 67 0 0 0 177 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 55 338 520 39 211 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 c0.12 0.19
v/s Ratio Perm 0.03 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.15 0.94 0.81 0.07 1.18 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 21.0 27.3 20.5 15.2 31.1 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.2 33.1 10.4 0.3 123.6 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 21.2 60.4 30.9 15.4 154.8 37.3 21.3
Level of Service E C E C C E C B F D C
Approach Delay (s) 39.7 32.5 39.4 63.6
Approach LOS D C D E
Intersection Summary
HCM Average Control Delay 43.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3517 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3517 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 729 32 53 855 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 767 34 56 900 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 119 0 61 0 0 60 0
Lane Group Flow (vph) 107 798 0 56 900 232 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1125 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.23 0.03 c0.25 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.15
v/c Ratio 0.67 0.71 0.58 0.89 0.51 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 26.9 41.6 30.9 27.0 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.63 0.55 0.19 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 3.8 7.8 10.9 3.7 22.4 1.0 5.7 0.1
Delay (s) 50.4 30.7 34.2 27.8 8.8 64.9 40.2 30.6 16.7
Level of Service D C C C A E D C B
Approach Delay (s) 33.0 23.0 49.1 27.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 465 99 1017 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 489 104 1071 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 123 0 0 0 0 0 0 0 66 0
Lane Group Flow (vph) 0 862 366 104 1071 0 0 0 0 673 157 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.30 c0.20 0.10
v/s Ratio Perm 0.23
v/c Ratio 0.59 0.56 0.44 0.51 0.61 0.31
Uniform Delay, d1 20.7 20.4 35.8 10.9 25.7 22.9
Progression Factor 0.51 0.46 1.30 1.77 1.00 1.00
Incremental Delay, d2 1.3 2.5 1.2 0.8 1.0 1.6
Delay (s) 11.8 12.0 47.7 20.2 26.7 24.5
Level of Service B B D C C C
Approach Delay (s) 11.9 22.6 0.0 26.1
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 468 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 493 248
RTOR Reduction (vph) 0 0 0 0 0 20
Lane Group Flow (vph) 1538 0 0 649 493 228
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 62.0 62.0 19.0 19.0
Effective Green, g (s) 62.5 62.5 19.5 19.5
Actuated g/C Ratio 0.69 0.69 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2458 2458 744 343
v/s Ratio Prot c0.43 0.18 0.14
v/s Ratio Perm c0.14
v/c Ratio 0.63 0.26 0.66 0.66
Uniform Delay, d1 7.4 5.1 32.2 32.2
Progression Factor 0.36 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 2.2 4.8
Delay (s) 3.6 5.4 34.5 37.0
Level of Service A A C D
Approach Delay (s) 3.6 5.4 35.3
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.94 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.99 0.99 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1718 1842 1583 1770 3539 1583 1770 3536
Flt Permitted 0.92 0.94 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1601 1747 1583 1770 3539 1583 1770 3536
Volume (vph) 7 6 11 2 7 226 19 790 20 116 667 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 6 12 2 7 238 20 832 21 122 702 4
RTOR Reduction (vph) 0 10 0 0 0 205 0 0 10 0 0 0
Lane Group Flow (vph) 0 15 0 0 9 33 20 832 11 122 706 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.3 6.3 6.3 0.9 24.6 24.6 4.7 28.4
Effective Green, g (s) 6.8 6.8 6.8 1.4 25.1 25.1 5.2 28.9
Actuated g/C Ratio 0.14 0.14 0.14 0.03 0.51 0.51 0.11 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 222 242 219 50 1809 809 187 2081
v/s Ratio Prot 0.01 c0.24 c0.07 c0.20
v/s Ratio Perm 0.01 0.01 c0.02 0.01
v/c Ratio 0.07 0.04 0.15 0.40 0.46 0.01 0.65 0.34
Uniform Delay, d1 18.4 18.3 18.6 23.4 7.7 5.9 21.1 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.3 5.2 0.2 0.0 7.9 0.1
Delay (s) 18.5 18.4 18.9 28.6 7.9 5.9 29.0 5.3
Level of Service B B B C A A C A
Approach Delay (s) 18.5 18.9 8.3 8.8
Approach LOS B B A A
Intersection Summary
HCM Average Control Delay 10.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 49.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 139 3 4 221 2 11 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 146 3 4 233 2 12 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 235 149 393 393 148 393 394 234
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 235 149 393 393 148 393 394 234
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 98 100 100 100 100 100
cM capacity (veh/h) 1333 1432 564 541 899 564 541 805
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 151 239 13 1
Volume Left 1 4 12 0
Volume Right 3 2 1 0
cSH 1333 1432 582 541
Volume to Capacity 0.00 0.00 0.02 0.00
Queue Length 95th (ft) 0 0 2 0
Control Delay (s) 0.1 0.2 11.3 11.7
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.3 11.7
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 123 2 4 208 8 23 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 129 2 4 219 8 24 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 132 365 368 131 369 365 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 132 365 368 131 369 365 223
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 96 98 100 99 100 100
cM capacity (veh/h) 1341 1454 588 559 919 578 561 816
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 133 232 34 5
Volume Left 1 4 24 4
Volume Right 2 8 0 1
cSH 1341 1454 580 614
Volume to Capacity 0.00 0.00 0.06 0.01
Queue Length 95th (ft) 0 0 5 1
Control Delay (s) 0.1 0.2 11.6 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.6 10.9
Approach LOS B B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15

29: Redwood Drive & Langner Ave 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 149 9 4 270 5 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 157 9 4 284 5 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 166 454 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 454 162
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1412 562 883
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 166 288 17
Volume Left 0 4 5
Volume Right 9 0 12
cSH 1700 1412 749
Volume to Capacity 0.10 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 9.9
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.9
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15
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Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 9 11 250 0 25 0 8 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 9 12 263 0 26 0 8 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 263 173 454 454 168 463 459 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 263 173 454 454 168 463 459 263
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 99 100 100 100
cM capacity (veh/h) 1301 1404 513 498 876 501 495 775
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 173 275 35 0
Volume Left 0 12 26 0
Volume Right 9 0 8 0
cSH 1301 1404 570 1700
Volume to Capacity 0.00 0.01 0.06 0.00
Queue Length 95th (ft) 0 1 5 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15

31: Redwood Drive & Dowdell Ave 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 135 22 0 235 37 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 142 23 0 247 39 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 165 401 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 165 401 154
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1413 605 892
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 247 39
Volume Left 0 0 39
Volume Right 23 0 0
cSH 1700 1413 605
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Graton Rancheria Casino & Hotel PM Peak

Page 1
Kimley Horn and Associates

Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 23 363 181 13 798 334 206 544
v/c Ratio 0.05 0.95 0.36 0.12 0.95 0.37 0.92 0.49
Control Delay 14.2 67.0 18.1 44.4 46.5 3.1 85.0 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.2 67.0 18.1 44.4 46.5 3.1 85.0 12.7
Queue Length 50th (ft) 3 201 50 7 417 0 118 150
Queue Length 95th (ft) 21 #373 106 26 #668 45 #253 302
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 510 393 513 111 857 908 223 1114
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.92 0.35 0.12 0.93 0.37 0.92 0.49
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

3: Wilfred Ave & Whistler Ave 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 149 406 891 232 361 792 33
v/c Ratio 0.56 0.70 0.78 0.24 0.72 0.73 0.06
Control Delay 44.1 11.2 30.8 10.4 35.5 6.6 16.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.1 11.2 30.8 10.4 35.5 6.6 16.7
Queue Length 50th (ft) 75 0 219 60 164 0 7
Queue Length 95th (ft) 151 88 304 97 #377 106 32
Internal Link Dist (ft) 2170 1080 1484 2210
Turn Bay Length (ft)
Base Capacity (vph) 350 634 1768 1238 514 1094 567
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.64 0.50 0.19 0.70 0.72 0.06
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 63 876 122 1151 43 280 155
v/c Ratio 0.41 0.82 0.65 1.01 0.18 0.57 0.65
Control Delay 43.5 22.6 56.9 48.2 28.6 9.2 42.8
Queue Delay 0.0 0.2 0.0 0.0 0.0 0.2 0.5
Total Delay 43.5 22.7 56.9 48.2 28.6 9.3 43.3
Queue Length 50th (ft) 30 333 60 ~958 18 3 71
Queue Length 95th (ft) #71 #595 m#178m#1643 44 64 106
Internal Link Dist (ft) 1080 1070 911 2200
Turn Bay Length (ft)
Base Capacity (vph) 153 1063 187 1144 304 551 297
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 11 0 0 0 27 21
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.83 0.65 1.01 0.14 0.53 0.56
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBT SBT
Lane Group Flow (vph) 55 982 156 197 1234 365 156
v/c Ratio 0.83 0.87 0.16 1.05 0.52 1.03 0.98
Control Delay 121.1 41.3 9.4 133.2 8.2 106.0 122.6
Queue Delay 0.0 10.4 0.0 0.0 0.2 0.0 0.0
Total Delay 121.1 51.7 9.4 133.2 8.4 106.0 122.6
Queue Length 50th (ft) 59 1031 40 ~226 208 ~361 153
Queue Length 95th (ft) m#89 1216 m63 m#355 m219 #576 #312
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft)
Base Capacity (vph) 66 1129 999 188 2366 356 159
Starvation Cap Reductn 0 137 0 0 329 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.99 0.16 1.05 0.61 1.03 0.98
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



7: Wilfred Avenue & Redwood Drive 2008 + Alternative C (Mitigated)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 111 1022 175 191 1098 568 215 163 279 475 256
v/c Ratio 0.69 0.53 0.18 1.02 0.55 0.50 1.08 0.53 0.85 0.88 1.04
Control Delay 93.8 18.0 1.3 127.8 24.3 4.4 150.4 75.8 41.1 86.2 128.7
Queue Delay 0.0 1.0 0.0 14.0 6.8 1.2 0.0 0.0 2.6 0.0 0.0
Total Delay 93.8 19.0 1.3 141.9 31.1 5.6 150.4 75.8 43.7 86.2 128.7
Queue Length 50th (ft) 109 317 7 ~212 386 69 ~250 87 69 261 ~268
Queue Length 95th (ft) m123 m315 m7 m#319 m418 m76 #426 127 #202 #384 #455
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 188 1946 949 188 2002 1130 199 376 357 538 247
Starvation Cap Reductn 0 608 0 8 850 334 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 25 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.76 0.18 1.06 0.95 0.71 1.08 0.43 0.84 0.88 1.04
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

8: Commerce Boulevard & Redwood Drive 2008 + Alternative C (Mitigated)
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 147 5 200 173 169 5 32 228
v/c Ratio 0.04 0.15 0.48 0.04 0.44 0.62 0.07 0.00 0.20 0.12
Control Delay 34.4 32.8 11.5 29.6 25.1 36.1 6.8 7.0 35.8 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.5 29.6 25.1 36.1 6.8 7.0 35.8 11.1
Queue Length 50th (ft) 2 15 0 2 30 90 6 0 15 23
Queue Length 95th (ft) 13 39 49 m4 m47 123 49 m2 40 67
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 488 155 854 400 2462 1103 184 1954
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.07 0.00 0.17 0.12
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 991 785 94 1139 345 1054
v/c Ratio 0.59 0.88 0.37 0.56 0.66 1.32dr
Control Delay 11.2 21.3 39.1 15.3 30.4 57.2
Queue Delay 0.8 1.8 0.0 0.2 0.0 81.3
Total Delay 12.0 23.1 39.1 15.5 30.4 138.5
Queue Length 50th (ft) 225 390 19 197 161 ~275
Queue Length 95th (ft) 239 m#495 m21 m155 261 #422
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 892 257 2035 523 1043
Starvation Cap Reductn 372 35 0 0 0 0
Spillback Cap Reductn 0 0 0 273 0 174
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.92 0.37 0.65 0.66 1.21
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 599 738 435 498 474 499 599 44 52
v/c Ratio 0.54 0.71 1.13 0.37 1.07 1.12 0.51 0.12 0.14
Control Delay 41.4 11.1 120.6 17.4 90.9 104.4 7.3 23.2 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.4 11.1 120.6 17.4 90.9 104.4 7.3 23.2 19.0
Queue Length 50th (ft) 125 263 ~137 112 ~266 ~289 30 22 23
Queue Length 95th (ft) 133 302 #229 151 m#343 m#367 m27 42 43
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1112 1046 386 1333 441 447 1173 365 381
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.71 1.13 0.37 1.07 1.12 0.51 0.12 0.14
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



11: Wilfred Avenue & Robert Lakes Road 2008 + Alternative C (Mitigated)
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 205 1033 718 97 248
v/c Ratio 0.46 0.46 0.45 0.21 0.41
Control Delay 31.6 16.7 16.1 24.5 5.8
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 31.6 17.3 16.1 24.5 5.8
Queue Length 50th (ft) 57 219 122 38 0
Queue Length 95th (ft) 76 227 177 76 53
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1610 465 598
Starvation Cap Reductn 0 741 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.68 0.45 0.21 0.41
Intersection Summary

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 446 448 42 16 541 517 7 458 743
v/c Ratio 1.01 1.01 0.09 0.11 1.02 0.25 0.05 0.50 0.71
Control Delay 77.8 77.8 8.3 29.3 74.3 10.7 47.3 29.1 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
Total Delay 77.8 77.8 8.3 29.3 74.3 10.7 47.3 29.1 9.2
Queue Length 50th (ft) ~238 ~241 0 5 ~278 51 4 118 169
Queue Length 95th (ft) #433 #436 23 23 #478 147 m4 m#158 m236
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2044 177 912 1049
Starvation Cap Reductn 0 0 0 0 0 0 0 0 120
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.01 1.01 0.09 0.09 1.02 0.25 0.04 0.50 0.80
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 446 698 264 352 553
v/c Ratio 0.69 0.70 0.87 0.32 1.25 0.46
Control Delay 32.6 11.2 32.0 3.1 167.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 11.2 32.0 3.1 167.8 7.4
Queue Length 50th (ft) 96 22 248 0 ~183 99
Queue Length 95th (ft) 168 104 #451 38 #329 160
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 672 800 830 281 1215
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.66 0.87 0.32 1.25 0.46
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 760 38 213 751 162 67 97 85 284 149
v/c Ratio 0.40 1.01 0.10 0.83 0.81 0.30 0.26 0.25 0.22 0.53 0.18
Control Delay 44.6 68.8 9.9 55.2 24.8 2.2 37.7 11.2 8.1 27.8 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 68.8 9.9 55.2 24.8 2.2 37.7 11.2 8.1 27.8 5.7
Queue Length 50th (ft) 26 ~204 0 40 160 0 16 8 0 118 13
Queue Length 95th (ft) 61 #323 23 m#90 #301 m3 36 48 36 193 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 929 535 257 392 387 531 827
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 1.01 0.10 0.83 0.81 0.30 0.26 0.25 0.22 0.53 0.18
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 866 154 391 836 377 144 435 274 383 278 256
v/c Ratio 0.88 0.51 0.25 0.76 0.73 0.49 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 50.8 11.2 1.8 34.0 20.3 3.9 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.8 11.2 1.8 34.0 20.3 3.9 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 78 58 3 104 220 30 71 74 0 95 129 0
Queue Length 95th (ft) m#107 m60 m4 #162 236 41 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1144 767 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.51 0.25 0.76 0.73 0.49 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1692 72 1223 209 25 370 370 369
v/c Ratio 0.73 0.51 0.61 0.13 0.05 0.84 0.88 0.65
Control Delay 8.5 40.5 19.5 0.2 9.8 43.2 48.5 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.5 40.5 19.5 0.2 9.8 43.2 48.5 24.9
Queue Length 50th (ft) 130 37 276 0 2 169 172 127
Queue Length 95th (ft) 166 m#57 399 m0 18 #318 #329 217
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2322 142 2000 1583 568 475 455 607
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.51 0.61 0.13 0.04 0.78 0.81 0.61
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1728 287 1049 368 451 161 161 18
v/c Ratio 0.14 0.40 0.18 0.33 0.23 0.73 0.47 0.47 0.05
Control Delay 38.2 6.6 0.2 9.2 0.3 35.4 29.7 29.7 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.2 6.6 0.2 9.2 0.3 35.4 29.7 29.7 19.2
Queue Length 50th (ft) 10 137 0 67 0 108 72 72 6
Queue Length 95th (ft) m13 m193 m0 157 0 141 117 117 20
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 4301 1583 3159 1583 1415 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 127 0 0 0 0 25 25 25
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.41 0.18 0.33 0.23 0.32 0.21 0.21 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1209 574 148 1003 226 475 236 107 242 193
v/c Ratio 0.63 0.88 0.55 0.89 0.57 0.74 0.76 0.48 0.47 0.50 0.49
Control Delay 42.3 34.4 8.8 88.1 23.4 49.9 42.1 8.2 40.4 37.4 9.8
Queue Delay 0.0 5.1 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.3 39.4 9.9 88.1 23.4 49.9 42.1 8.2 40.4 37.4 9.8
Queue Length 50th (ft) 74 311 103 80 150 126 132 0 59 67 0
Queue Length 95th (ft) 121 #481 214 #202 209 #258 #214 61 113 104 56
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 478 1369 1038 166 1763 310 641 495 296 624 449
Starvation Cap Reductn 0 116 237 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.96 0.72 0.89 0.57 0.73 0.74 0.48 0.36 0.39 0.43
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 232 338 520 114 211 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.42 0.95 0.81 0.18 1.18 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 157.7 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.1 66.8 32.8 4.5 157.7 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 ~112 146 0
Queue Length 95th (ft) #162 #221 #155 184 50 #296 #358 30 #234 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 560 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.41 0.95 0.81 0.18 1.18 0.79 0.41
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 801 56 900 351 51 91 511 132
v/c Ratio 0.67 0.65 0.47 0.84 0.59 0.43 0.44 0.80 0.18
Control Delay 64.2 31.0 37.8 26.5 6.7 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 31.0 37.8 26.5 6.7 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 224 31 274 4 28 14 237 10
Queue Length 95th (ft) #161 #336 m56 #384 21 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1234 118 1077 598 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 6 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.65 0.47 0.84 0.59 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 489 104 1071 673 223
v/c Ratio 0.58 0.62 0.39 0.51 0.61 0.39
Control Delay 12.2 8.6 48.3 20.5 28.6 15.2
Queue Delay 0.2 0.5 0.0 0.4 0.0 0.0
Total Delay 12.4 9.1 48.3 20.9 28.6 15.2
Queue Length 50th (ft) 118 69 58 264 164 52
Queue Length 95th (ft) 146 m110 m101 327 222 113
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 785 295 2084 1106 577
Starvation Cap Reductn 142 70 0 487 0 0
Spillback Cap Reductn 11 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.68 0.35 0.67 0.61 0.39
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 493 248
v/c Ratio 0.63 0.26 0.66 0.68
Control Delay 4.1 6.2 36.0 37.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.1 6.2 36.0 37.9
Queue Length 50th (ft) 0 59 135 119
Queue Length 95th (ft) 246 115 162 176
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2456 2456 1221 580
Starvation Cap Reductn 64 0 0 0
Spillback Cap Reductn 0 8 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.64 0.27 0.40 0.43
Intersection Summary
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 9 238 20 832 21 122 706
v/c Ratio 0.09 0.03 0.51 0.10 0.44 0.02 0.42 0.30
Control Delay 13.6 17.2 7.5 23.9 10.5 5.2 22.6 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 17.2 7.5 23.9 10.5 5.2 22.6 5.6
Queue Length 50th (ft) 3 2 0 4 83 0 26 26
Queue Length 95th (ft) 19 12 46 22 157 10 78 115
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 530 567 660 206 2044 923 324 2428
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.02 0.36 0.10 0.41 0.02 0.38 0.29
Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1725 1770 1863 1583 1770 1863 1583 1770 1861
Flt Permitted 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1725 1770 1863 1583 1770 1863 1583 1770 1861
Volume (vph) 0 13 16 369 22 209 14 677 329 223 508 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 14 17 388 23 220 15 713 346 235 535 3
RTOR Reduction (vph) 0 16 0 0 0 151 0 0 145 0 0 0
Lane Group Flow (vph) 0 15 0 388 23 69 15 713 201 235 538 0
Turn Type Perm Prot Perm Prot Perm Prot
Protected Phases 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.3 25.6 34.4 34.4 2.1 47.5 47.5 15.5 60.9
Effective Green, g (s) 4.8 26.1 34.9 34.9 2.6 48.0 48.0 16.0 61.4
Actuated g/C Ratio 0.04 0.24 0.31 0.31 0.02 0.43 0.43 0.14 0.55
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 75 417 586 498 41 806 685 255 1030
v/s Ratio Prot 0.01 c0.22 0.01 0.01 c0.38 c0.13 0.29
v/s Ratio Perm c0.04 0.13
v/c Ratio 0.20 0.93 0.04 0.14 0.37 0.88 0.29 0.92 0.52
Uniform Delay, d1 51.2 41.5 26.4 27.2 53.3 28.9 20.4 46.8 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 27.4 0.0 0.1 5.5 11.4 0.2 35.9 0.5
Delay (s) 52.5 68.9 26.4 27.4 58.8 40.3 20.7 82.7 16.0
Level of Service D E C C E D C F B
Approach Delay (s) 52.5 52.9 34.2 36.3
Approach LOS D D C D
Intersection Summary
HCM Average Control Delay 39.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 110.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 546 10 9 581 9 10 21 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 575 11 9 612 9 11 22 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1210
pX, platoon unblocked
vC, conflicting volume 621 585 1252 1241 580 1258 1242 616
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 621 585 1252 1241 580 1258 1242 616
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 92 87 98 92 94 98
cM capacity (veh/h) 960 989 137 171 514 128 171 490
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 596 631 43 32
Volume Left 11 9 11 11
Volume Right 11 9 11 11
cSH 960 989 191 191
Volume to Capacity 0.01 0.01 0.23 0.16
Queue Length 95th (ft) 1 1 21 14
Control Delay (s) 0.3 0.3 29.3 27.5
Lane LOS A A D D
Approach Delay (s) 0.3 0.3 29.3 27.5
Approach LOS D D
Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 0.95
Flt Protected 1.00 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1857 1583 3433 1854 1782 1583 1750
Flt Permitted 0.97 1.00 0.95 1.00 0.72 1.00 0.89
Satd. Flow (perm) 1806 1583 3433 1854 1345 1583 1580
Volume (vph) 10 170 386 845 280 9 311 32 752 10 10 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 179 406 889 295 9 327 34 792 11 11 11
RTOR Reduction (vph) 0 0 340 0 1 0 0 0 501 0 7 0
Lane Group Flow (vph) 0 190 66 889 303 0 0 361 291 0 26 0
Turn Type Perm Perm Prot Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases 4 4 2 2 6
Actuated Green, G (s) 13.5 13.5 28.0 46.0 31.1 31.1 31.1
Effective Green, g (s) 14.0 14.0 28.5 46.5 31.6 31.6 31.6
Actuated g/C Ratio 0.16 0.16 0.33 0.54 0.37 0.37 0.37
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 294 257 1136 1001 494 581 580
v/s Ratio Prot c0.26 0.16
v/s Ratio Perm c0.11 0.04 c0.27 0.18 0.02
v/c Ratio 0.65 0.26 0.78 0.30 0.73 0.50 0.04
Uniform Delay, d1 33.7 31.5 26.0 10.9 23.6 21.1 17.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.5 3.6 0.2 5.5 0.7 0.0
Delay (s) 38.6 32.0 29.6 11.1 29.1 21.8 17.6
Level of Service D C C B C C B
Approach Delay (s) 34.1 24.9 24.1 17.6
Approach LOS C C C B
Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 86.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 912 10 9 1116 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 960 11 9 1175 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160 1160
pX, platoon unblocked 0.48 0.97 0.49 0.49 0.97 0.49 0.49 0.48
vC, conflicting volume 1184 971 2196 2189 965 2191 2185 1175
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1387 969 3317 3304 964 3307 3296 1367
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 99 0 0 96 0 0 88
cM capacity (veh/h) 235 686 0 4 299 0 4 86
Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 11 971 9 1175 9 32 32
Volume Left 11 0 9 0 0 11 11
Volume Right 0 11 0 0 9 11 11
cSH 235 1700 686 1700 1700 0 0
Volume to Capacity 0.04 0.57 0.01 0.69 0.01 Err Err
Queue Length 95th (ft) 3 0 1 0 0 Err Err
Control Delay (s) 21.0 0.0 10.3 0.0 0.0 Err Err
Lane LOS C B F F
Approach Delay (s) 0.2 0.1 Err Err
Approach LOS F F
Intersection Summary
Average Delay Err
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 3515 1770 3460 1795 1583 1770 1788
Flt Permitted 0.95 1.00 0.95 1.00 0.76 1.00 0.95 1.00
Satd. Flow (perm) 1770 3515 1770 3460 1413 1583 1770 1788
Volume (vph) 40 851 41 188 1081 189 44 14 396 180 31 11
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 896 43 198 1138 199 46 15 417 189 33 12
RTOR Reduction (vph) 0 3 0 0 11 0 0 0 299 0 8 0
Lane Group Flow (vph) 42 936 0 198 1326 0 0 61 118 189 37 0
Turn Type Prot Prot Perm Perm Prot
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 2 2
Actuated Green, G (s) 3.9 44.8 18.3 59.2 13.0 13.0 15.9 33.4
Effective Green, g (s) 4.4 45.3 18.8 59.7 13.5 13.5 16.4 33.9
Actuated g/C Ratio 0.04 0.41 0.17 0.54 0.12 0.12 0.15 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 71 1448 303 1878 173 194 264 551
v/s Ratio Prot 0.02 c0.27 0.11 c0.38 c0.11 0.02
v/s Ratio Perm 0.04 c0.07
v/c Ratio 0.59 0.65 0.65 0.71 0.35 0.61 0.72 0.07
Uniform Delay, d1 51.9 25.9 42.6 18.6 44.2 45.7 44.6 26.9
Progression Factor 1.00 1.00 0.72 0.61 1.00 1.00 1.02 1.03
Incremental Delay, d2 12.5 2.2 2.8 1.3 1.2 5.3 8.9 0.1
Delay (s) 64.4 28.2 33.6 12.6 45.5 51.0 54.3 27.7
Level of Service E C C B D D D C
Approach Delay (s) 29.7 15.3 50.3 49.2
Approach LOS C B D D
Intersection Summary
HCM Average Control Delay 27.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.91 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3441 1770 1617 1504 1770 1655
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3441 1770 1617 1504 1770 1655
Volume (vph) 53 1101 273 509 1196 273 143 105 559 217 41 119
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 56 1159 287 536 1259 287 151 111 588 228 43 125
RTOR Reduction (vph) 0 0 172 0 17 0 0 45 38 0 96 0
Lane Group Flow (vph) 56 1159 115 536 1529 0 151 217 399 228 72 0
Turn Type Prot Perm Prot Prot pm+ov Prot
Protected Phases 7 4 3 8 5 2 3 1 6
Permitted Phases 4 2
Actuated Green, G (s) 4.4 39.6 39.6 19.4 54.6 16.5 17.1 36.5 15.9 16.5
Effective Green, g (s) 4.9 40.1 40.1 19.9 55.1 17.0 17.6 37.5 16.4 17.0
Actuated g/C Ratio 0.04 0.36 0.36 0.18 0.50 0.15 0.16 0.34 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 79 1290 577 621 1724 274 259 513 264 256
v/s Ratio Prot 0.03 0.33 c0.16 c0.44 0.09 c0.13 0.14 c0.13 0.04
v/s Ratio Perm 0.07 0.12
v/c Ratio 0.71 0.90 0.20 0.86 0.89 0.55 0.84 0.78 0.86 0.28
Uniform Delay, d1 51.8 33.0 24.0 43.7 24.6 43.0 44.8 32.5 45.7 41.1
Progression Factor 0.77 0.69 0.77 0.93 0.81 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.5 7.5 0.5 5.7 3.4 2.4 26.6 7.3 24.1 2.8
Delay (s) 58.4 30.4 19.1 46.4 23.4 45.4 71.4 39.9 69.8 43.9
Level of Service E C B D C D E D E D
Approach Delay (s) 29.3 29.4 50.6 58.8
Approach LOS C C D E
Intersection Summary
HCM Average Control Delay 35.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 0.95 1.00 0.91 0.91 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1770 3539 1583 1610 3271 1583 3433 1648
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1770 3539 1583 1610 3271 1583 3433 1648
Volume (vph) 157 1465 255 73 1188 730 556 103 350 453 70 234
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 165 1542 268 77 1251 768 585 108 368 477 74 246
RTOR Reduction (vph) 0 0 72 0 0 402 0 0 75 0 109 0
Lane Group Flow (vph) 165 1542 196 77 1251 366 293 400 293 477 211 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 8 2
Actuated Green, G (s) 13.9 50.5 50.5 5.0 41.6 41.6 20.5 20.5 20.5 16.0 16.0
Effective Green, g (s) 14.4 51.0 51.0 5.5 42.1 42.1 21.0 21.0 21.0 16.5 16.5
Actuated g/C Ratio 0.13 0.46 0.46 0.05 0.38 0.38 0.19 0.19 0.19 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 232 1572 668 89 1354 606 307 624 302 515 247
v/s Ratio Prot c0.09 c0.45 0.04 0.35 0.18 0.12 c0.14 0.13
v/s Ratio Perm 0.14 0.23 c0.18
v/c Ratio 0.71 0.98 0.29 0.87 0.92 0.60 0.95 0.91dl 0.97 0.93 0.86
Uniform Delay, d1 45.8 29.0 18.3 51.9 32.4 27.2 44.0 41.0 44.2 46.1 45.6
Progression Factor 1.16 0.58 0.42 1.11 0.62 0.68 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 11.9 0.5 38.3 8.1 2.8 39.0 2.3 42.9 22.7 23.9
Delay (s) 57.8 28.6 8.2 95.7 28.3 21.2 83.0 43.3 87.1 68.9 69.5
Level of Service E C A F C C F D F E E
Approach Delay (s) 28.3 28.2 69.4 69.1
Approach LOS C C E E
Intersection Summary
HCM Average Control Delay 41.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.1% ICU Level of Service F
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.89
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3030
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3030
Volume (vph) 0 1461 810 77 1288 0 0 0 0 355 288 700
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1538 853 81 1356 0 0 0 0 374 303 737
RTOR Reduction (vph) 0 0 162 0 0 0 0 0 0 0 31 0
Lane Group Flow (vph) 0 1538 691 81 1356 0 0 0 0 374 1009 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 54.6 54.6 4.4 63.5 37.5 37.5
Effective Green, g (s) 55.1 55.1 4.9 64.0 38.0 38.0
Actuated g/C Ratio 0.50 0.50 0.04 0.58 0.35 0.35
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1773 793 153 2059 556 1047
v/s Ratio Prot 0.43 0.02 c0.38
v/s Ratio Perm c0.44 0.23 0.33
v/c Ratio 0.87 0.87 0.53 0.66 0.67 1.34dr
Uniform Delay, d1 24.2 24.3 51.4 15.6 30.7 35.3
Progression Factor 0.63 0.45 1.23 1.62 1.00 1.00
Incremental Delay, d2 1.9 4.1 2.4 1.2 6.4 20.3
Delay (s) 17.2 15.1 65.7 26.4 37.1 55.6
Level of Service B B E C D E
Approach Delay (s) 16.4 28.6 0.0 50.7
Approach LOS B C A D
Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.88 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 2787 3433 3520 1681 1688 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 2787 3433 3520 1681 1688 2787 1770 1723
Volume (vph) 0 770 1048 499 455 17 913 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 811 1103 525 479 18 961 19 601 9 9 9
RTOR Reduction (vph) 0 0 394 0 2 0 0 0 399 0 8 0
Lane Group Flow (vph) 0 811 709 525 495 0 481 499 202 9 10 0
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 21.0 57.5 18.5 44.0 36.5 36.5 36.5 16.0 16.0
Effective Green, g (s) 21.5 58.5 19.0 44.5 37.0 37.0 37.0 16.5 16.5
Actuated g/C Ratio 0.20 0.53 0.17 0.40 0.34 0.34 0.34 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 994 1482 593 1424 565 568 937 266 258
v/s Ratio Prot c0.16 0.16 c0.15 0.14 0.29 c0.30 0.01 c0.01
v/s Ratio Perm 0.09 0.07
v/c Ratio 0.82 0.48 0.89 0.35 0.85 0.88 0.22 0.03 0.04
Uniform Delay, d1 42.4 16.2 44.4 22.7 33.9 34.4 26.1 39.9 40.0
Progression Factor 0.97 2.26 0.86 0.59 1.40 1.40 7.44 1.00 1.00
Incremental Delay, d2 4.2 0.6 12.5 0.6 11.8 13.9 0.4 0.2 0.3
Delay (s) 45.4 37.2 50.6 13.9 59.5 62.2 194.7 40.2 40.3
Level of Service D D D B E E F D D
Approach Delay (s) 40.7 32.8 111.7 40.2
Approach LOS D C F D
Intersection Summary
HCM Average Control Delay 63.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative C (Mitigated)
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 137 1216 867 64 102 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 144 1280 913 67 107 108
RTOR Reduction (vph) 0 0 5 0 0 84
Lane Group Flow (vph) 144 1280 975 0 107 24
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 23.5 77.0 49.0 24.0 24.0
Effective Green, g (s) 24.0 77.5 49.5 24.5 24.5
Actuated g/C Ratio 0.22 0.70 0.45 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 749 2493 1576 394 353
v/s Ratio Prot 0.04 c0.36 c0.28 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.19 0.51 0.62 0.27 0.07
Uniform Delay, d1 35.1 7.5 23.1 35.4 33.7
Progression Factor 0.66 0.90 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 1.8 1.7 0.4
Delay (s) 23.3 7.3 24.9 37.1 34.1
Level of Service C A C D C
Approach Delay (s) 9.0 24.9 35.6
Approach LOS A C D
Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 0.88
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 2787
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 2787
Volume (vph) 901 3 47 8 3 5 552 413 2 7 616 926
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 948 3 49 8 3 5 581 435 2 7 648 975
RTOR Reduction (vph) 0 0 35 0 5 0 0 0 0 0 0 234
Lane Group Flow (vph) 474 477 14 0 11 0 581 437 0 7 648 741
Turn Type Split Perm Split Prot Prot pm+ov
Protected Phases 4 4 8 8 5 2 1 6 4
Permitted Phases 4 6
Actuated Green, G (s) 31.5 31.5 31.5 2.9 36.1 56.5 1.1 21.5 53.0
Effective Green, g (s) 32.0 32.0 32.0 3.4 36.6 57.0 1.6 22.0 54.0
Actuated g/C Ratio 0.29 0.29 0.29 0.03 0.33 0.52 0.01 0.20 0.49
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 489 490 461 54 589 1833 26 708 1368
v/s Ratio Prot 0.28 c0.28 c0.01 c0.33 0.12 0.00 c0.18 0.16
v/s Ratio Perm 0.01 0.11
v/c Ratio 0.97 0.97 0.03 0.21 0.99 0.24 0.27 0.92 0.54
Uniform Delay, d1 38.5 38.6 27.9 52.0 36.5 14.6 53.6 43.1 19.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.94 1.61
Incremental Delay, d2 32.5 33.6 0.0 1.9 33.3 0.3 4.0 14.4 0.3
Delay (s) 71.0 72.2 27.9 53.9 69.8 14.9 69.8 55.1 31.5
Level of Service E E C D E B E E C
Approach Delay (s) 69.5 53.9 46.2 41.0
Approach LOS E D D D
Intersection Summary
HCM Average Control Delay 50.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

13: Project Dwy & Stony Point Road 2020 + Alternative C (Mitigated)
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 1020 0 0 890
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 1074 0 0 937
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1034
pX, platoon unblocked 0.81
vC, conflicting volume 2011 1074 1074
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2251 1074 1074
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 37 267 649
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 1074 937
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.63 0.55
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 144 31 12 359 363 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 152 33 13 378 382 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 204 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 204 408
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 96 99
cM capacity (veh/h) 422 803 1147
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 152 33 13 189 189 255 154
Volume Left 152 0 13 0 0 0 0
Volume Right 0 33 0 0 0 0 26
cSH 422 803 1147 1700 1700 1700 1700
Volume to Capacity 0.36 0.04 0.01 0.11 0.11 0.15 0.09
Queue Length 95th (ft) 40 3 1 0 0 0 0
Control Delay (s) 18.2 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 16.7 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15

16: Rohnert Park Expy & Stony Point Road 2020 + Alternative C (Mitigated)
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 253 355 664 253 327 564
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 374 699 266 344 594
RTOR Reduction (vph) 0 292 0 151 0 0
Lane Group Flow (vph) 266 82 699 115 344 594
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.3 13.3 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.8 13.8 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 803 682 281 1217
v/s Ratio Prot c0.15 c0.38 c0.19 0.32
v/s Ratio Perm 0.05 0.07
v/c Ratio 0.69 0.24 0.87 0.17 1.22 0.49
Uniform Delay, d1 22.6 20.2 16.3 11.0 26.4 5.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.4 12.4 0.5 128.4 1.4
Delay (s) 27.5 20.6 28.7 11.5 154.8 6.9
Level of Service C C C B F A
Approach Delay (s) 23.5 24.0 61.2
Approach LOS C C E
Intersection Summary
HCM Average Control Delay 37.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



17: Rohnert Park Expy & Labath Ave 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 15
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Volume (vph) 83 707 53 116 630 92 69 26 153 281 40 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 744 56 122 663 97 73 27 161 296 42 102
RTOR Reduction (vph) 0 0 43 0 0 75 0 58 71 0 56 0
Lane Group Flow (vph) 87 744 13 122 663 22 73 41 18 296 88 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 17.6 17.6 4.4 17.6 17.6 4.4 15.6 15.6 24.4 35.6
Effective Green, g (s) 4.9 18.1 18.1 4.9 18.1 18.1 4.9 16.1 16.1 24.9 36.1
Actuated g/C Ratio 0.06 0.23 0.23 0.06 0.23 0.23 0.06 0.20 0.20 0.31 0.45
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 801 358 210 801 358 210 317 303 551 751
v/s Ratio Prot 0.05 c0.21 0.04 c0.19 c0.02 c0.03 c0.17 0.05
v/s Ratio Perm 0.01 0.01 0.01
v/c Ratio 0.81 0.93 0.04 0.58 0.83 0.06 0.35 0.13 0.06 0.54 0.12
Uniform Delay, d1 37.1 30.3 24.1 36.6 29.5 24.3 36.0 26.2 25.8 22.8 12.7
Progression Factor 1.00 1.00 1.00 0.90 0.54 0.23 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.9 16.8 0.0 3.0 5.3 0.1 1.0 0.9 0.4 1.0 0.3
Delay (s) 70.9 47.1 24.2 36.0 21.1 5.6 37.0 27.1 26.2 23.8 13.0
Level of Service E D C D C A D C C C B
Approach Delay (s) 48.0 21.5 29.6 20.3
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

18: Rohnert Park Expy & Redwood Drive 2020 + Alternative C (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3220 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3220 1441 3433 1863 1583
Volume (vph) 216 822 163 377 741 318 173 326 510 339 301 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 227 865 172 397 780 335 182 343 537 357 317 248
RTOR Reduction (vph) 0 0 115 0 0 227 0 72 261 0 0 198
Lane Group Flow (vph) 227 865 57 397 780 108 182 443 104 357 317 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 25.8 25.8 11.5 25.2 25.2 9.0 15.0 15.0 9.7 15.7 15.7
Effective Green, g (s) 12.6 26.3 26.3 12.0 25.7 25.7 9.5 15.5 15.5 10.2 16.2 16.2
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.19 0.19 0.13 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1672 520 515 1137 509 210 624 279 438 377 321
v/s Ratio Prot c0.13 0.17 0.12 c0.22 0.10 0.14 c0.10 c0.17
v/s Ratio Perm 0.04 0.07 0.07 0.03
v/c Ratio 0.81 0.52 0.11 0.77 0.69 0.21 0.87 0.71 0.37 0.82 0.84 0.16
Uniform Delay, d1 32.6 21.7 18.7 32.7 23.6 19.8 34.6 30.2 28.0 34.0 30.7 26.3
Progression Factor 0.80 0.52 0.36 0.87 0.82 0.97 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 0.8 0.3 5.7 2.7 0.8 29.1 3.8 0.8 11.1 15.4 0.2
Delay (s) 38.0 12.2 7.0 34.1 22.2 19.8 63.7 34.0 28.9 45.1 46.1 26.5
Level of Service D B A C C B E C C D D C
Approach Delay (s) 16.1 24.8 37.3 40.4
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.96 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4899 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.71 1.00
Satd. Flow (perm) 4899 1770 3539 1583 1548 1312 1255 1583
Volume (vph) 0 1263 408 68 1000 255 6 0 17 611 1 427
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1329 429 72 1053 268 6 0 18 643 1 449
RTOR Reduction (vph) 0 66 0 0 0 0 0 12 0 0 0 55
Lane Group Flow (vph) 0 1692 0 72 1053 268 0 12 0 322 322 394
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 37.0 5.0 46.5 80.0 24.5 24.5 24.5 24.5
Effective Green, g (s) 37.5 5.5 47.0 80.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.47 0.07 0.59 1.00 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2296 122 2079 1583 484 410 392 495
v/s Ratio Prot c0.35 0.04 c0.30
v/s Ratio Perm 0.17 0.01 0.25 c0.26 0.25
v/c Ratio 0.74 0.59 0.51 0.17 0.02 0.79 0.82 0.80
Uniform Delay, d1 17.2 36.2 9.7 0.0 19.0 25.1 25.4 25.2
Progression Factor 0.43 0.78 1.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 6.8 0.8 0.2 0.0 9.5 13.0 8.6
Delay (s) 9.0 34.9 15.8 0.2 19.1 34.6 38.4 33.8
Level of Service A C B A B C D C
Approach Delay (s) 9.0 13.8 19.1 35.4
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.79
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1446
Volume (vph) 21 1567 298 0 853 383 464 0 345 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 1649 314 0 898 403 488 0 363 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 2 2 0 2 0
Lane Group Flow (vph) 22 1649 314 0 898 403 488 179 180 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 51.7 80.0 45.0 80.0 19.3 19.3 19.3 19.3
Effective Green, g (s) 2.7 52.2 80.0 45.5 80.0 19.8 19.8 19.8 19.8
Actuated g/C Ratio 0.03 0.65 1.00 0.57 1.00 0.25 0.25 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 4181 1583 2892 1583 667 372 372 358
v/s Ratio Prot 0.01 c0.26 0.18 0.12
v/s Ratio Perm 0.20 0.25 c0.18 0.12 0.01
v/c Ratio 0.37 0.39 0.20 0.31 0.25 0.73 0.48 0.49 0.04
Uniform Delay, d1 37.8 6.5 0.0 9.0 0.0 27.7 25.7 25.7 22.9
Progression Factor 1.09 1.14 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.2 0.2 0.3 0.4 4.1 1.0 1.0 0.1
Delay (s) 43.6 7.6 0.2 9.3 0.4 31.8 26.7 26.7 23.0
Level of Service D A A A A C C C C
Approach Delay (s) 6.8 6.5 29.6 23.0
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 4913 1610 3330 1583 1610 3387 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 4913 1610 3330 1583 1610 3387 1583
Volume (vph) 235 1232 462 165 694 202 384 293 241 179 354 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 247 1297 486 174 731 213 404 308 254 188 373 160
RTOR Reduction (vph) 0 0 306 0 57 0 0 0 208 0 0 133
Lane Group Flow (vph) 247 1297 180 174 887 0 229 483 46 180 381 27
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 9.9 31.5 31.5 8.5 30.1 15.3 15.3 15.3 14.3 14.3 14.3
Effective Green, g (s) 10.4 32.0 32.0 9.0 30.6 15.8 15.8 15.8 14.8 14.8 14.8
Actuated g/C Ratio 0.12 0.37 0.37 0.10 0.35 0.18 0.18 0.18 0.17 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 408 1858 578 182 1716 290 601 286 272 572 267
v/s Ratio Prot 0.07 c0.26 c0.10 0.18 0.14 c0.15 0.11 c0.11
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.61 0.70 0.31 0.96 0.52 0.79 0.80 0.16 0.66 0.67 0.10
Uniform Delay, d1 36.7 23.7 19.9 39.1 22.6 34.3 34.4 30.3 34.1 34.1 30.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 2.2 1.4 53.5 1.1 13.3 7.7 0.3 5.9 2.9 0.2
Delay (s) 39.2 25.9 21.3 92.6 23.7 47.6 42.1 30.6 40.0 37.0 30.9
Level of Service D C C F C D D C D D C
Approach Delay (s) 26.4 34.5 40.4 36.4
Approach LOS C C D D
Intersection Summary
HCM Average Control Delay 32.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 87.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 149 583 228 140 661 230 323 483 113 211 358 235
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 614 240 147 696 242 340 508 119 222 377 247
RTOR Reduction (vph) 0 59 0 0 0 183 0 0 78 0 0 181
Lane Group Flow (vph) 157 795 0 147 696 59 340 508 41 222 377 66
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 16.5 5.5 16.5 16.5 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 17.0 6.0 17.0 17.0 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.34 0.34 0.10 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 823 152 859 384 354 639 543 177 452 384
v/s Ratio Prot c0.09 c0.23 0.08 0.20 c0.19 c0.27 c0.13 0.20
v/s Ratio Perm 0.04 0.03 0.04
v/c Ratio 1.03 0.97 0.97 0.81 0.15 0.96 0.79 0.08 1.25 0.83 0.17
Uniform Delay, d1 32.0 26.2 31.9 25.0 20.8 27.7 20.8 15.5 31.5 25.2 20.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 82.0 23.1 62.4 5.8 0.2 37.3 9.9 0.3 152.1 16.4 1.0
Delay (s) 114.0 49.3 94.3 30.8 21.0 65.0 30.6 15.8 183.6 41.6 21.9
Level of Service F D F C C E C B F D C
Approach Delay (s) 59.4 37.2 40.9 73.1
Approach LOS E D D E
Intersection Summary
HCM Average Control Delay 51.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3519 1770 3539 1583 1770 1672 1770 1639
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3519 1770 3539 1583 1770 1672 1770 1639
Volume (vph) 122 812 32 53 914 406 48 28 59 592 28 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 128 855 34 56 962 427 51 29 62 623 29 116
RTOR Reduction (vph) 0 3 0 0 0 96 0 58 0 0 72 0
Lane Group Flow (vph) 128 886 0 56 962 331 51 33 0 623 73 0
Turn Type Prot Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.5 35.3 4.3 32.1 69.8 5.8 6.5 37.7 38.4
Effective Green, g (s) 8.0 35.8 4.8 32.6 70.8 6.3 7.0 38.2 38.9
Actuated g/C Ratio 0.08 0.35 0.05 0.32 0.70 0.06 0.07 0.38 0.38
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 139 1238 83 1133 1101 110 115 664 626
v/s Ratio Prot c0.07 0.25 0.03 c0.27 0.11 c0.03 0.02 c0.35 0.04
v/s Ratio Perm 0.10
v/c Ratio 0.92 0.72 0.67 0.85 0.30 0.46 0.29 0.94 0.12
Uniform Delay, d1 46.6 28.6 47.7 32.3 6.0 46.1 45.0 30.7 20.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 52.9 3.6 19.5 8.0 0.2 3.1 1.4 20.9 0.1
Delay (s) 99.5 32.2 67.3 40.3 6.1 49.2 46.4 51.5 20.4
Level of Service F C E D A D D D C
Approach Delay (s) 40.6 31.2 47.4 45.7
Approach LOS D C D D
Intersection Summary
HCM Average Control Delay 38.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 101.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 953 516 66 1115 0 0 0 0 640 0 258
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1003 543 69 1174 0 0 0 0 674 0 272
RTOR Reduction (vph) 0 0 117 0 0 0 0 0 0 0 52 0
Lane Group Flow (vph) 0 1003 426 69 1174 0 0 0 0 674 220 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.28 0.04 c0.33 c0.20 0.14
v/s Ratio Perm 0.27
v/c Ratio 0.69 0.66 0.29 0.56 0.61 0.43
Uniform Delay, d1 21.9 21.4 35.1 11.4 25.7 24.0
Progression Factor 1.00 1.00 1.26 1.68 1.00 1.00
Incremental Delay, d2 2.7 5.1 0.6 1.0 1.0 2.6
Delay (s) 24.6 26.6 44.9 20.1 26.7 26.7
Level of Service C C D C C C
Approach Delay (s) 25.3 21.5 0.0 26.7
Approach LOS C C A C
Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1596 0 0 683 492 273
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1680 0 0 719 518 287
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1680 0 0 719 518 273
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 60.0 60.0 21.0 21.0
Effective Green, g (s) 60.5 60.5 21.5 21.5
Actuated g/C Ratio 0.67 0.67 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2379 2379 820 378
v/s Ratio Prot c0.47 0.20 0.15
v/s Ratio Perm c0.17
v/c Ratio 0.71 0.30 0.63 0.72
Uniform Delay, d1 9.2 6.1 30.7 31.5
Progression Factor 0.38 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.3 1.6 6.7
Delay (s) 4.9 6.4 32.3 38.2
Level of Service A A C D
Approach Delay (s) 4.9 6.4 34.4
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.96 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.98 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1741 1819 1583 1770 3539 1583 1770 3534
Flt Permitted 0.84 0.84 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1502 1560 1583 1770 3539 1583 1770 3534
Volume (vph) 11 5 8 23 25 251 7 803 26 132 706 7
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 5 8 24 26 264 7 845 27 139 743 7
RTOR Reduction (vph) 0 7 0 0 0 229 0 0 14 0 1 0
Lane Group Flow (vph) 0 18 0 0 50 35 7 845 13 139 749 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.4 6.4 6.4 0.9 25.4 25.4 6.9 31.4
Effective Green, g (s) 6.9 6.9 6.9 1.4 25.9 25.9 7.4 31.9
Actuated g/C Ratio 0.13 0.13 0.13 0.03 0.50 0.50 0.14 0.61
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 199 206 209 47 1756 785 251 2160
v/s Ratio Prot 0.00 c0.24 c0.08 0.21
v/s Ratio Perm 0.01 c0.03 0.02 0.01
v/c Ratio 0.09 0.24 0.17 0.15 0.48 0.02 0.55 0.35
Uniform Delay, d1 19.9 20.3 20.1 24.8 8.7 6.7 20.9 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.6 0.4 1.5 0.2 0.0 2.6 0.1
Delay (s) 20.1 20.9 20.5 26.3 8.9 6.7 23.5 5.1
Level of Service C C C C A A C A
Approach Delay (s) 20.1 20.5 9.0 8.0
Approach LOS C C A A
Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 52.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 161 5 7 287 2 12 0 2 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 169 5 7 302 2 13 0 2 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 304 175 493 493 172 494 495 303
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 175 493 493 172 494 495 303
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 97 100 100 100 100 100
cM capacity (veh/h) 1257 1402 484 474 872 482 473 737
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 312 15 1
Volume Left 1 7 13 0
Volume Right 5 2 2 0
cSH 1257 1402 516 473
Volume to Capacity 0.00 0.01 0.03 0.00
Queue Length 95th (ft) 0 0 2 0
Control Delay (s) 0.1 0.2 12.2 12.6
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 12.2 12.6
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 34.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 146 2 4 279 8 23 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 154 2 4 294 8 24 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 156 464 467 155 468 464 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 156 464 467 155 468 464 298
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 95 98 100 99 100 100
cM capacity (veh/h) 1259 1424 506 491 891 497 493 742
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 157 306 34 5
Volume Left 1 4 24 4
Volume Right 2 8 0 1
cSH 1259 1424 502 532
Volume to Capacity 0.00 0.00 0.07 0.01
Queue Length 95th (ft) 0 0 5 1
Control Delay (s) 0.1 0.1 12.7 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.7 11.8
Approach LOS B B
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15



29: Millbrae Ave & Langner Ave 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 154 27 7 331 27 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 162 28 7 348 28 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 191 539 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 539 176
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 1383 500 867
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 191 356 55
Volume Left 0 7 28
Volume Right 28 0 26
cSH 1700 1383 628
Volume to Capacity 0.11 0.01 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.2 11.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.3
Approach LOS B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15

30: Millbrae Ave & Labath Ave 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 160 23 36 225 0 114 0 26 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 168 24 38 237 0 120 0 27 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 237 193 493 493 181 521 505 237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 237 193 493 493 181 521 505 237
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 75 100 97 100 100 100
cM capacity (veh/h) 1330 1381 476 464 862 442 457 802
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 193 275 147 0
Volume Left 0 38 120 0
Volume Right 24 0 27 0
cSH 1330 1381 519 1700
Volume to Capacity 0.00 0.03 0.28 0.00
Queue Length 95th (ft) 0 2 29 0
Control Delay (s) 0.0 1.3 14.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 1.3 14.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15



31: Millbrae Ave & Dowdell Ave 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 131 51 0 235 55 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 54 0 247 58 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 412 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 412 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 90 100
cM capacity (veh/h) 1382 596 880
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 192 247 58
Volume Left 0 0 58
Volume Right 54 0 0
cSH 1700 1382 596
Volume to Capacity 0.11 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15



1: Wilfred Ave & Stony Point Road 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 31 388 23 220 15 713 346 235 538
v/c Ratio 0.24 0.89 0.04 0.34 0.16 0.90 0.42 0.88 0.50
Control Delay 33.8 64.0 24.8 5.0 55.1 45.8 8.0 77.3 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.8 64.0 24.8 5.0 55.1 45.8 8.0 77.3 17.5
Queue Length 50th (ft) 10 269 11 0 10 472 39 165 204
Queue Length 95th (ft) 41 #466 29 51 33 #743 113 #322 382
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 259 435 730 754 95 792 820 267 1076
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.89 0.03 0.29 0.16 0.90 0.42 0.88 0.50
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

3: Wilfred Ave & Whistler Ave 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 190 406 889 304 361 792 33
v/c Ratio 0.65 0.68 0.79 0.30 0.73 0.73 0.06
Control Delay 47.0 10.4 31.7 11.3 37.2 6.7 17.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.0 10.4 31.7 11.3 37.2 6.7 17.0
Queue Length 50th (ft) 100 0 230 85 176 0 8
Queue Length 95th (ft) 189 88 303 130 #377 106 32
Internal Link Dist (ft) 2170 1080 1484 2210
Turn Bay Length (ft)
Base Capacity (vph) 348 633 1745 1247 502 1087 554
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.64 0.51 0.24 0.72 0.73 0.06
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



5: Wilfred Ave & Labath Ave 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 42 939 198 1337 61 417 189 45
v/c Ratio 0.38 0.62 0.72 0.69 0.34 0.85 0.72 0.08
Control Delay 60.2 28.4 42.0 13.8 46.5 25.6 60.8 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 28.4 42.0 13.8 46.5 25.6 60.8 19.0
Queue Length 50th (ft) 29 266 124 177 41 51 128 17
Queue Length 95th (ft) 67 386 m153 344 74 156 m#227 m36
Internal Link Dist (ft) 1080 1070 911 2200
Turn Bay Length (ft) 150 150
Base Capacity (vph) 110 1507 274 1944 308 601 280 706
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.62 0.72 0.69 0.20 0.69 0.68 0.06
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 4
Kimley Horn and Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 56 1159 287 536 1546 151 262 437 228 168
v/c Ratio 0.58 0.88 0.38 0.91 0.87 0.55 0.86 0.81 0.86 0.48
Control Delay 56.9 29.2 3.9 52.5 23.1 51.5 63.5 31.2 75.2 20.5
Queue Delay 0.0 4.7 0.0 0.0 0.7 0.0 0.2 0.0 0.0 0.0
Total Delay 56.9 33.9 3.9 52.5 23.8 51.5 63.7 31.2 75.2 20.5
Queue Length 50th (ft) 41 203 4 200 264 100 155 165 158 34
Queue Length 95th (ft) m62 #344 m51 m223 m306 168 #315 #257 #289 101
Internal Link Dist (ft) 1070 550 710 2220
Turn Bay Length (ft) 150 150
Base Capacity (vph) 97 1319 759 593 1768 274 303 539 274 351
Starvation Cap Reductn 0 0 0 0 55 0 0 0 0 0
Spillback Cap Reductn 0 111 0 0 0 0 1 1 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.96 0.38 0.90 0.90 0.55 0.87 0.81 0.83 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



7: Wilfred Avenue & Redwood Drive 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 165 1542 268 77 1251 768 293 400 368 477 320
v/c Ratio 0.71 0.98 0.36 0.87 0.92 0.76 0.95 0.91dl 0.98 0.93 0.90
Control Delay 61.3 30.1 4.5 103.7 30.1 7.0 86.1 46.4 74.8 71.8 56.2
Queue Delay 0.0 48.6 0.0 0.0 86.9 1.4 0.0 0.0 9.8 66.0 0.5
Total Delay 61.3 78.8 4.5 103.7 117.0 8.3 86.1 46.4 84.6 137.8 56.7
Queue Length 50th (ft) 112 276 10 55 451 31 227 144 202 173 138
Queue Length 95th (ft) m131 #743 m26 m#89 m#564 m69 #413 200 #395 #271 #304
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 266 1572 741 89 1353 1008 307 625 377 515 356
Starvation Cap Reductn 0 23 0 0 307 97 0 0 0 0 0
Spillback Cap Reductn 0 195 0 0 57 0 0 0 15 100 2
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 1.12 0.36 0.87 1.20 0.84 0.95 0.64 1.02 1.15 0.90
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1538 853 81 1356 374 1040
v/c Ratio 0.85 0.88 0.43 0.66 0.67 1.34dr
Control Delay 17.5 12.0 67.6 26.9 37.9 54.5
Queue Delay 61.9 23.6 0.0 0.7 0.0 5.1
Total Delay 79.4 35.6 67.6 27.6 37.9 59.6
Queue Length 50th (ft) 345 134 31 365 245 378
Queue Length 95th (ft) m392 m147 m44 518 364 #530
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1801 966 187 2059 556 1078
Starvation Cap Reductn 445 143 0 349 0 0
Spillback Cap Reductn 0 0 0 316 0 32
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.13 1.04 0.43 0.79 0.67 0.99
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



10: Wilfred Ave & Commerce Boulevard 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 811 1103 525 497 481 499 601 9 18
v/c Ratio 0.82 0.59 0.89 0.35 0.85 0.88 0.45 0.03 0.07
Control Delay 45.7 4.8 53.9 13.9 60.2 62.7 17.2 40.4 28.4
Queue Delay 0.0 0.0 0.0 0.1 6.0 8.7 0.0 0.0 0.0
Total Delay 45.7 4.8 53.9 14.0 66.2 71.4 17.2 40.4 28.4
Queue Length 50th (ft) 173 102 205 154 369 384 93 6 6
Queue Length 95th (ft) m227 157 #292 207 m423 m442 m110 20 27
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 994 1876 593 1427 565 568 1336 266 266
Starvation Cap Reductn 0 30 0 0 51 51 0 0 0
Spillback Cap Reductn 0 0 0 182 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.60 0.89 0.40 0.94 0.97 0.45 0.03 0.07
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 144 1280 980 107 108
v/c Ratio 0.19 0.51 0.62 0.27 0.25
Control Delay 23.8 7.5 25.0 37.6 8.2
Queue Delay 0.0 0.8 0.0 0.0 0.0
Total Delay 23.8 8.3 25.0 37.6 8.2
Queue Length 50th (ft) 43 108 268 63 0
Queue Length 95th (ft) m59 140 337 113 45
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 749 2493 1582 394 437
Starvation Cap Reductn 0 818 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.19 0.76 0.62 0.27 0.25
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



12: US-101 NB Ramps & Commerce Boulevard 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 474 477 49 16 581 437 7 648 975
v/c Ratio 0.97 0.97 0.10 0.14 1.09 0.21 0.07 0.71 0.55
Control Delay 73.3 74.2 8.7 41.3 104.5 13.1 61.7 40.3 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 73.3 74.2 8.7 41.3 104.5 13.1 61.7 40.3 10.4
Queue Length 50th (ft) 347 350 0 8 ~465 62 5 158 109
Queue Length 95th (ft) #568 #573 29 30 #680 139 m8 m#327 m165
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 489 490 495 131 531 2036 100 911 1787
Starvation Cap Reductn 0 0 0 0 0 0 0 0 186
Spillback Cap Reductn 0 0 0 0 0 119 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.97 0.10 0.12 1.09 0.23 0.07 0.71 0.61
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

16: Rohnert Park Expy & Stony Point Road 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 266 374 699 266 344 594
v/c Ratio 0.68 0.58 0.87 0.32 1.22 0.49
Control Delay 32.2 6.8 32.0 3.1 156.4 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.2 6.8 32.0 3.1 156.4 7.7
Queue Length 50th (ft) 94 0 249 0 ~176 109
Queue Length 95th (ft) 164 59 #453 38 #320 176
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 672 801 832 282 1216
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.56 0.87 0.32 1.22 0.49
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



17: Rohnert Park Expy & Labath Ave 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 87 744 56 122 663 97 73 99 89 296 144
v/c Ratio 0.65 0.93 0.14 0.47 0.83 0.22 0.28 0.24 0.22 0.56 0.17
Control Delay 60.0 51.5 8.8 36.9 25.1 2.3 38.1 12.1 7.9 28.4 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.0 51.5 8.8 36.9 25.1 2.3 38.1 12.1 7.9 28.4 5.6
Queue Length 50th (ft) 43 196 0 20 133 1 18 11 0 123 12
Queue Length 95th (ft) #111 #314 29 m38 m#242 m3 38 52 37 202 43
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 134 800 401 257 800 433 257 409 406 531 843
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.93 0.14 0.47 0.83 0.22 0.28 0.24 0.22 0.56 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 865 172 397 780 335 182 515 365 357 317 248
v/c Ratio 0.81 0.52 0.27 0.77 0.69 0.46 0.87 0.74 0.68 0.81 0.84 0.48
Control Delay 44.4 12.3 2.0 38.2 22.8 4.3 73.5 31.8 12.3 51.7 51.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.4 12.3 2.0 38.2 22.8 4.3 73.5 31.8 12.3 51.7 51.3 7.3
Queue Length 50th (ft) 73 60 4 106 206 34 92 108 18 92 151 0
Queue Length 95th (ft) m#98 m66 m6 m#157 m256 m36 #210 163 108 #172 #279 57
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1669 636 515 1134 735 210 755 561 439 396 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.52 0.27 0.77 0.69 0.46 0.87 0.68 0.65 0.81 0.80 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



19: Rohnert Park Expy & US-101 SB Ramps 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1758 72 1053 268 24 322 322 449
v/c Ratio 0.73 0.49 0.51 0.17 0.05 0.78 0.82 0.82
Control Delay 9.0 39.3 17.4 0.2 9.5 38.5 42.5 32.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.0 39.3 17.4 0.2 9.5 38.5 42.5 32.9
Queue Length 50th (ft) 143 37 231 0 2 143 146 160
Queue Length 95th (ft) 179 m53 337 m0 17 238 #267 268
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2414 147 2078 1583 576 476 455 625
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.49 0.51 0.17 0.04 0.68 0.71 0.72
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 22 1649 314 898 403 488 181 182 18
v/c Ratio 0.17 0.39 0.20 0.29 0.25 0.73 0.48 0.49 0.05
Control Delay 40.0 8.4 0.2 9.7 0.4 33.8 28.7 28.8 17.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.0 8.4 0.2 9.7 0.4 33.8 28.7 28.8 17.8
Queue Length 50th (ft) 12 152 0 60 0 115 81 81 6
Queue Length 95th (ft) m15 198 m0 139 0 147 126 127 19
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 4178 1583 3061 1583 1415 791 791 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 6 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.40 0.20 0.29 0.25 0.34 0.23 0.23 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



21: Rohnert Park Expy & Commerce Boulevard 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 1297 486 174 944 229 483 254 180 381 160
v/c Ratio 0.60 0.70 0.55 0.96 0.53 0.79 0.80 0.51 0.66 0.67 0.40
Control Delay 43.8 26.6 4.8 99.2 22.4 55.4 46.3 8.5 46.9 40.5 8.8
Queue Delay 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.8 26.7 4.8 99.2 22.4 55.4 46.3 8.5 46.9 40.5 8.8
Queue Length 50th (ft) 69 230 1 101 143 137 145 0 104 110 0
Queue Length 95th (ft) 108 282 66 #229 185 #261 #220 63 181 160 52
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 428 1858 884 182 1772 301 622 503 297 626 423
Starvation Cap Reductn 0 94 2 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.74 0.55 0.96 0.53 0.76 0.78 0.50 0.61 0.61 0.38
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

22: Gravenstien Hwy & Stony Point Road 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 157 854 147 696 242 340 508 119 222 377 247
v/c Ratio 1.03 0.97 0.97 0.81 0.43 0.96 0.79 0.19 1.25 0.83 0.44
Control Delay 118.8 49.3 102.1 34.1 6.0 70.2 32.2 4.5 183.8 43.6 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 118.8 49.3 102.1 34.1 6.0 70.2 32.2 4.5 183.8 43.6 6.5
Queue Length 50th (ft) ~72 176 65 148 0 146 194 0 ~122 154 3
Queue Length 95th (ft) #183 #295 #170 #230 51 #298 #346 31 #247 #292 54
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 152 883 152 859 568 354 639 621 177 452 565
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.97 0.97 0.81 0.43 0.96 0.79 0.19 1.25 0.83 0.44
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 889 56 962 427 51 91 623 145
v/c Ratio 0.90 0.70 0.54 0.86 0.35 0.39 0.47 0.92 0.20
Control Delay 101.2 32.7 66.7 42.0 1.8 54.7 26.4 51.6 6.8
Queue Delay 0.0 0.1 0.0 2.2 0.0 0.0 0.1 0.1 0.0
Total Delay 101.2 32.8 66.7 44.2 1.8 54.7 26.4 51.7 6.8
Queue Length 50th (ft) 84 266 36 307 8 32 18 382 12
Queue Length 95th (ft) #207 364 #92 #452 29 73 67 #650 51
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 142 1266 104 1121 1212 139 304 676 776
Starvation Cap Reductn 0 0 0 72 67 0 0 0 0
Spillback Cap Reductn 0 39 0 0 0 0 9 1 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.72 0.54 0.92 0.37 0.37 0.31 0.92 0.19
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

24: Gravenstien Hwy & US-101 SB Ramps 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1003 543 69 1174 674 272
v/c Ratio 0.67 0.70 0.27 0.56 0.61 0.48
Control Delay 25.3 20.2 44.1 20.5 28.6 20.6
Queue Delay 0.4 0.2 0.0 0.4 0.0 0.3
Total Delay 25.8 20.4 44.1 20.9 28.6 20.9
Queue Length 50th (ft) 256 170 38 296 164 86
Queue Length 95th (ft) 331 305 m72 362 222 161
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 780 295 2084 1106 562
Starvation Cap Reductn 149 24 0 399 0 0
Spillback Cap Reductn 48 0 0 149 0 46
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.72 0.23 0.70 0.61 0.53
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1680 719 518 287
v/c Ratio 0.71 0.30 0.63 0.73
Control Delay 5.5 7.3 33.4 39.9
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 5.5 7.4 33.4 39.9
Queue Length 50th (ft) 189 75 138 143
Queue Length 95th (ft) 250 142 162 201
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2378 2378 1221 574
Starvation Cap Reductn 60 0 0 0
Spillback Cap Reductn 0 143 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.32 0.42 0.50
Intersection Summary

26: Millbrae Ave & Stony Point Road 2020 + Alternative C (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 50 264 7 845 27 139 750
v/c Ratio 0.09 0.18 0.55 0.04 0.48 0.03 0.45 0.31
Control Delay 15.3 19.1 7.9 23.7 12.4 5.2 23.0 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 19.1 7.9 23.7 12.4 5.2 23.0 5.6
Queue Length 50th (ft) 4 12 0 2 91 0 32 32
Queue Length 95th (ft) 20 36 48 12 168 12 86 125
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 480 489 651 192 1879 853 352 2430
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.10 0.41 0.04 0.45 0.03 0.39 0.31
Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.91 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1699 1783 1583 1770 1843 1770 1861
Flt Permitted 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1699 1366 1583 1770 1843 1770 1861
Volume (vph) 0 8 14 106 13 97 12 817 62 159 514 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 8 15 112 14 102 13 860 65 167 541 3
RTOR Reduction (vph) 0 13 0 0 0 84 0 3 0 0 0 0
Lane Group Flow (vph) 0 10 0 0 126 18 13 922 0 167 544 0
Turn Type Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 10.4 10.4 10.4 1.0 50.8 9.4 59.2
Effective Green, g (s) 10.9 10.9 10.9 1.5 51.3 9.9 59.7
Actuated g/C Ratio 0.13 0.13 0.13 0.02 0.61 0.12 0.71
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 220 177 205 32 1124 208 1321
v/s Ratio Prot 0.01 0.01 c0.50 c0.09 0.29
v/s Ratio Perm c0.09 0.01
v/c Ratio 0.05 0.71 0.09 0.41 0.82 0.80 0.41
Uniform Delay, d1 32.0 35.1 32.2 40.9 12.8 36.1 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 12.7 0.2 8.2 4.9 19.6 0.2
Delay (s) 32.1 47.8 32.4 49.1 17.7 55.8 5.2
Level of Service C D C D B E A
Approach Delay (s) 32.1 40.9 18.2 17.1
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 84.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Ave & Primrose Ave 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.95 1.00 0.87 0.95
Flt Protected 1.00 0.97 1.00 0.98
Satd. Flow (prot) 1758 1802 1627 1750
Flt Permitted 0.98 0.70 0.99 0.72
Satd. Flow (perm) 1719 1293 1619 1287
Volume (vph) 10 131 94 345 201 10 10 25 486 10 10 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 138 99 363 212 11 11 26 512 11 11 11
RTOR Reduction (vph) 0 39 0 0 1 0 0 393 0 0 8 0
Lane Group Flow (vph) 0 209 0 0 585 0 0 156 0 0 25 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 23.2 23.2 9.1 9.1
Effective Green, g (s) 23.7 23.7 9.6 9.6
Actuated g/C Ratio 0.57 0.57 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 986 742 376 299
v/s Ratio Prot
v/s Ratio Perm 0.12 c0.45 c0.10 0.02
v/c Ratio 0.21 0.79 0.41 0.08
Uniform Delay, d1 4.3 6.8 13.5 12.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 5.6 0.7 0.1
Delay (s) 4.4 12.4 14.2 12.5
Level of Service A B B B
Approach Delay (s) 4.4 12.4 14.2 12.5
Approach LOS A B B B
Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 41.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 607 10 10 535 20 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 639 11 11 563 21 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 584 649 1276 1271 644 1276 1265 574
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 584 649 1276 1271 644 1276 1265 574
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 92 94 98 92 94 98
cM capacity (veh/h) 990 937 132 164 473 131 165 518
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 660 595 32 32
Volume Left 11 11 11 11
Volume Right 11 21 11 11
cSH 990 937 190 192
Volume to Capacity 0.01 0.01 0.17 0.16
Queue Length 95th (ft) 1 1 15 14
Control Delay (s) 0.3 0.3 27.7 27.3
Lane LOS A A D D
Approach Delay (s) 0.3 0.3 27.7 27.3
Approach LOS D D
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2008 + Alternative D (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 606 10 10 535 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 638 11 11 563 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked 0.87 0.87 0.87 0.87 0.87 0.87
vC, conflicting volume 574 648 1269 1259 643 1269 1259 568
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 513 648 1308 1296 643 1308 1296 507
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 90 92 98 90 92 98
cM capacity (veh/h) 921 937 108 139 473 108 139 495
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 659 584 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 921 937 162 162
Volume to Capacity 0.01 0.01 0.20 0.19
Queue Length 95th (ft) 1 1 17 17
Control Delay (s) 0.3 0.3 32.6 32.5
Lane LOS A A D D
Approach Delay (s) 0.3 0.3 32.6 32.5
Approach LOS D D
Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.98 1.00 0.85 1.00 0.94
Flt Protected 1.00 0.99 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1823 1813 1786 1583 1770 1749
Flt Permitted 0.89 0.82 0.73 1.00 0.95 1.00
Satd. Flow (perm) 1623 1496 1359 1583 1770 1749
Volume (vph) 60 489 77 116 494 99 35 6 266 112 21 14
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 515 81 122 520 104 37 6 280 118 22 15
RTOR Reduction (vph) 0 5 0 0 6 0 0 0 249 0 11 0
Lane Group Flow (vph) 0 654 0 0 740 0 0 43 31 118 26 0
Turn Type Perm Perm Perm Perm Prot
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 2
Actuated Green, G (s) 51.6 51.6 8.4 8.4 6.5 19.4
Effective Green, g (s) 52.1 52.1 8.9 8.9 7.0 19.9
Actuated g/C Ratio 0.65 0.65 0.11 0.11 0.09 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1057 974 151 176 155 435
v/s Ratio Prot c0.07 0.01
v/s Ratio Perm 0.40 c0.50 c0.03 0.02
v/c Ratio 0.62 0.76 0.28 0.18 0.76 0.06
Uniform Delay, d1 8.1 9.6 32.6 32.2 35.7 22.9
Progression Factor 1.00 1.53 1.00 1.00 1.00 1.02
Incremental Delay, d2 2.7 4.8 1.0 0.5 19.6 0.1
Delay (s) 10.9 19.5 33.7 32.7 55.3 23.3
Level of Service B B C C E C
Approach Delay (s) 10.9 19.5 32.8 47.7
Approach LOS B B C D
Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.98 1.00 0.85 0.96
Flt Protected 1.00 0.95 1.00 0.97 1.00 0.97
Satd. Flow (prot) 1814 1770 1826 1805 1583 1732
Flt Permitted 0.93 0.95 1.00 0.72 1.00 0.67
Satd. Flow (perm) 1690 1770 1826 1341 1583 1200
Volume (vph) 52 667 148 187 582 89 80 45 222 88 13 47
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 55 702 156 197 613 94 84 47 234 93 14 49
RTOR Reduction (vph) 0 9 0 0 6 0 0 0 195 0 22 0
Lane Group Flow (vph) 0 904 0 197 701 0 0 131 39 0 134 0
Turn Type Perm Prot Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 42.2 11.6 58.3 12.7 12.7 12.7
Effective Green, g (s) 42.7 12.1 58.8 13.2 13.2 13.2
Actuated g/C Ratio 0.53 0.15 0.73 0.16 0.16 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 902 268 1342 221 261 198
v/s Ratio Prot c0.11 0.38
v/s Ratio Perm c0.53 0.10 0.02 c0.11
v/c Ratio 1.00 0.74 0.52 0.59 0.15 0.68
Uniform Delay, d1 18.6 32.4 4.6 30.9 28.6 31.4
Progression Factor 0.96 1.23 0.76 1.00 1.00 1.00
Incremental Delay, d2 26.5 7.0 1.0 4.2 0.3 8.9
Delay (s) 44.4 46.8 4.5 35.1 28.8 40.3
Level of Service D D A D C D
Approach Delay (s) 44.4 13.7 31.1 40.3
Approach LOS D B C D
Intersection Summary
HCM Average Control Delay 30.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 108.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3438 1770 1863 1583 1770 3539 1583 3433 1736
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3438 1770 1863 1583 1770 3539 1583 3433 1736
Volume (vph) 101 709 166 181 546 540 204 155 265 451 131 108
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 106 746 175 191 575 568 215 163 279 475 138 114
RTOR Reduction (vph) 0 9 0 0 0 167 0 0 256 0 19 0
Lane Group Flow (vph) 106 912 0 191 575 401 215 163 23 475 233 0
Turn Type Prot Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.9 80.4 20.6 87.1 87.1 19.5 12.7 12.7 28.3 21.5
Effective Green, g (s) 14.4 80.9 21.1 87.6 87.6 20.0 13.2 13.2 28.8 22.0
Actuated g/C Ratio 0.09 0.51 0.13 0.55 0.55 0.12 0.08 0.08 0.18 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1738 233 1020 867 221 292 131 618 239
v/s Ratio Prot 0.06 0.27 c0.11 c0.31 c0.12 0.05 0.14 c0.13
v/s Ratio Perm 0.25 0.01
v/c Ratio 0.67 0.52 0.82 0.56 0.46 0.97 0.56 0.18 0.77 0.97
Uniform Delay, d1 70.5 26.6 67.6 23.7 21.9 69.7 70.6 68.3 62.4 68.7
Progression Factor 0.91 0.99 0.90 0.87 1.16 1.00 1.00 1.00 0.96 0.96
Incremental Delay, d2 5.0 0.5 16.6 1.8 1.4 52.5 2.3 0.6 5.7 50.6
Delay (s) 69.5 27.0 77.5 22.4 26.9 122.2 72.9 69.0 65.8 116.6
Level of Service E C E C C F E E E F
Approach Delay (s) 31.4 32.2 87.4 83.4
Approach LOS C C F F
Intersection Summary
HCM Average Control Delay 51.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Volume (vph) 5 30 140 5 95 95 164 157 5 30 208 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 147 5 100 100 173 165 5 32 219 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 2 0
Lane Group Flow (vph) 5 32 17 5 111 0 173 165 3 32 222 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 12.8 48.9 48.9 3.3 39.4
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 13.3 49.4 49.4 3.8 39.9
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.17 0.62 0.62 0.05 0.50
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 294 2185 978 84 1759
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.05 0.02 c0.06
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.59 0.08 0.00 0.38 0.13
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 30.8 6.1 5.9 37.0 10.7
Progression Factor 1.00 1.00 1.00 0.83 1.34 1.10 0.68 0.57 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 1.2 0.4 2.5 0.1 0.0 2.9 0.1
Delay (s) 39.7 32.4 32.1 32.9 44.0 36.3 4.2 3.4 39.8 10.9
Level of Service D C C C D D A A D B
Approach Delay (s) 32.3 43.7 20.4 14.5
Approach LOS C D C B
Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3058
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3058
Volume (vph) 0 878 547 89 652 0 0 0 0 328 324 610
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 924 576 94 686 0 0 0 0 345 341 642
RTOR Reduction (vph) 0 0 143 0 0 0 0 0 0 0 155 0
Lane Group Flow (vph) 0 924 433 94 686 0 0 0 0 345 828 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 994
v/s Ratio Prot 0.26 0.03 c0.19
v/s Ratio Perm c0.27 0.21 0.27
v/c Ratio 0.56 0.59 0.45 0.34 0.66 1.00dr
Uniform Delay, d1 15.6 15.8 36.2 9.0 23.2 25.0
Progression Factor 1.35 1.82 1.11 1.28 1.00 1.00
Incremental Delay, d2 1.1 2.7 1.3 0.4 6.4 8.1
Delay (s) 22.1 31.5 41.7 11.9 29.6 33.1
Level of Service C C D B C C
Approach Delay (s) 25.7 15.5 0.0 32.2
Approach LOS C B A C
Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 10
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3407 1681 1720 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3407 1681 1720 2787 1770 1814
Volume (vph) 0 565 641 413 352 117 390 108 569 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 595 675 435 371 123 411 114 599 44 43 9
RTOR Reduction (vph) 0 0 274 0 33 0 0 0 475 0 7 0
Lane Group Flow (vph) 0 595 401 435 461 0 256 269 124 44 45 0
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 33.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 34.5 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.43 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 683 558 1491 347 355 575 365 374
v/s Ratio Prot 0.12 c0.12 c0.13 0.14 0.15 c0.16 c0.02 0.02
v/s Ratio Perm 0.13 0.04
v/c Ratio 0.52 0.59 0.78 0.31 0.74 0.76 0.21 0.12 0.12
Uniform Delay, d1 27.2 17.3 32.1 14.6 29.7 29.9 26.4 25.8 25.8
Progression Factor 1.50 4.80 1.18 1.22 0.87 0.87 1.40 0.86 0.84
Incremental Delay, d2 1.4 3.0 6.3 0.5 12.5 13.4 0.8 0.7 0.7
Delay (s) 42.2 86.2 44.1 18.4 38.3 39.2 37.7 22.9 22.4
Level of Service D F D B D D D C C
Approach Delay (s) 65.6 30.4 38.2 22.6
Approach LOS E C D C
Intersection Summary
HCM Average Control Delay 45.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3513 1770 1583
Volume (vph) 195 977 645 33 92 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 1028 679 35 97 248
RTOR Reduction (vph) 0 0 4 0 0 183
Lane Group Flow (vph) 205 1028 710 0 97 65
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.9 50.5 36.1 20.5 20.5
Effective Green, g (s) 10.4 51.0 36.6 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 2256 1607 465 416
v/s Ratio Prot 0.06 c0.29 0.20 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.46 0.46 0.44 0.21 0.16
Uniform Delay, d1 32.2 7.4 14.8 23.0 22.7
Progression Factor 0.93 2.08 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 0.9 1.0 0.8
Delay (s) 30.6 16.0 15.6 24.0 23.5
Level of Service C B B C C
Approach Delay (s) 18.4 15.6 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 420 3 40 8 3 5 514 489 2 7 435 646
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 442 3 42 8 3 5 541 515 2 7 458 680
RTOR Reduction (vph) 0 0 34 0 5 0 0 0 0 0 0 523
Lane Group Flow (vph) 221 224 8 0 11 0 541 517 0 7 458 157
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 15.4 15.4 15.4 1.5 27.1 43.6 1.5 18.0 18.0
Effective Green, g (s) 15.9 15.9 15.9 2.0 27.6 44.1 2.0 18.5 18.5
Actuated g/C Ratio 0.20 0.20 0.20 0.02 0.35 0.55 0.02 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 334 335 315 44 611 1950 44 818 366
v/s Ratio Prot 0.13 c0.13 c0.01 c0.31 0.15 0.00 c0.13
v/s Ratio Perm 0.01 0.10
v/c Ratio 0.66 0.67 0.03 0.25 0.89 0.26 0.16 0.56 0.43
Uniform Delay, d1 29.6 29.6 25.8 38.3 24.7 9.4 38.2 27.2 26.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.35 1.02 5.40
Incremental Delay, d2 4.9 5.0 0.0 3.0 14.4 0.3 1.2 1.9 2.5
Delay (s) 34.4 34.6 25.9 41.3 39.1 9.8 52.6 29.5 144.3
Level of Service C C C D D A D C F
Approach Delay (s) 33.8 41.3 24.8 97.8
Approach LOS C D C F
Intersection Summary
HCM Average Control Delay 57.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



13: Project Access & Stony Point Road 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 13
Kimley Horn and Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1863
Volume (vph) 192 59 832 419 0 634
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 202 62 876 441 0 667
RTOR Reduction (vph) 0 49 0 158 0 0
Lane Group Flow (vph) 202 13 876 283 0 667
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G (s) 11.4 11.4 35.3 35.3 35.3
Effective Green, g (s) 11.9 11.9 35.8 35.8 35.8
Actuated g/C Ratio 0.21 0.21 0.64 0.64 0.64
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 378 338 1197 1017 1197
v/s Ratio Prot c0.11 c0.47 0.36
v/s Ratio Perm 0.01 0.18
v/c Ratio 0.53 0.04 0.73 0.28 0.56
Uniform Delay, d1 19.4 17.4 6.7 4.3 5.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.0 2.3 0.2 0.6
Delay (s) 20.9 17.4 9.1 4.5 6.1
Level of Service C B A A A
Approach Delay (s) 20.1 7.5 6.1
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 8.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 55.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 537 714 251 255 569
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 565 752 264 268 599
RTOR Reduction (vph) 0 280 0 151 0 0
Lane Group Flow (vph) 271 285 752 113 268 599
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.7 13.7 26.6 26.6 9.5 40.6
Effective Green, g (s) 14.2 14.2 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 397 355 798 678 280 1210
v/s Ratio Prot 0.15 c0.40 c0.15 0.32
v/s Ratio Perm c0.18 0.07
v/c Ratio 0.68 0.80 0.94 0.17 0.96 0.50
Uniform Delay, d1 22.5 23.2 17.4 11.1 26.4 5.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 12.3 20.6 0.5 41.7 1.4
Delay (s) 27.3 35.5 37.9 11.7 68.2 7.2
Level of Service C D D B E A
Approach Delay (s) 32.9 31.1 26.0
Approach LOS C C C
Intersection Summary
HCM Average Control Delay 30.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 63.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 643 36 202 826 154 64 19 154 270 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 677 38 213 869 162 67 20 162 284 45 104
RTOR Reduction (vph) 0 0 29 0 0 117 0 63 70 0 59 0
Lane Group Flow (vph) 53 677 9 213 869 45 67 34 15 284 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.3 18.3 5.5 20.5 20.5 4.4 13.8 13.8 24.4 33.8
Effective Green, g (s) 3.8 18.8 18.8 6.0 21.0 21.0 4.9 14.3 14.3 24.9 34.3
Actuated g/C Ratio 0.05 0.24 0.24 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 832 372 257 929 416 210 279 269 551 715
v/s Ratio Prot 0.03 c0.19 0.06 c0.25 c0.02 c0.02 c0.16 0.05
v/s Ratio Perm 0.01 0.03 0.01
v/c Ratio 0.63 0.81 0.02 0.83 0.94 0.11 0.32 0.12 0.06 0.52 0.13
Uniform Delay, d1 37.4 28.9 23.5 36.5 28.8 22.4 36.0 27.6 27.3 22.6 13.8
Progression Factor 1.00 1.00 1.00 0.97 0.54 0.20 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 6.1 0.0 13.2 11.4 0.1 0.9 0.9 0.4 0.8 0.4
Delay (s) 51.8 35.1 23.6 48.4 27.1 4.5 36.8 28.5 27.7 23.4 14.2
Level of Service D D C D C A D C C C B
Approach Delay (s) 35.7 27.8 30.4 20.2
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 744 146 371 907 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 783 154 391 955 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 239 0 117 227 0 0 206
Lane Group Flow (vph) 245 783 51 391 955 138 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 26.0 26.0 11.5 25.4 25.4 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.6 26.5 26.5 12.0 25.9 25.9 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1684 524 515 1146 512 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.15 0.11 c0.27 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.09 0.03 0.03
v/c Ratio 0.88 0.46 0.10 0.76 0.83 0.27 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 21.1 18.5 32.6 25.1 20.0 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.80 0.52 0.40 0.73 0.66 0.53 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.7 0.7 0.3 4.8 5.4 1.0 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 46.0 11.6 7.7 28.4 21.9 11.6 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B A C C B D C C D D C
Approach Delay (s) 18.2 21.1 32.5 35.9
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 25.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4928 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4928 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1215 314 68 1275 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1279 331 72 1342 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 54 0 0 0 0 0 12 0 0 0 25
Lane Group Flow (vph) 0 1556 0 72 1342 209 0 13 0 370 370 344
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2211 117 2000 1583 512 439 420 530
v/s Ratio Prot 0.32 0.04 c0.38
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.22
v/c Ratio 0.70 0.62 0.67 0.13 0.03 0.84 0.88 0.65
Uniform Delay, d1 17.8 36.4 12.2 0.0 17.8 24.6 25.1 22.6
Progression Factor 0.42 0.89 1.43 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 8.2 1.6 0.2 0.0 13.7 18.9 2.7
Delay (s) 9.0 40.5 19.0 0.2 17.9 38.4 44.0 25.3
Level of Service A D B A B D D C
Approach Delay (s) 9.0 17.5 17.9 35.9
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1475
Volume (vph) 17 1638 273 0 993 350 546 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1724 287 0 1045 368 575 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1724 287 0 1045 368 575 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 49.1 80.0 42.4 80.0 21.9 21.9 21.9 21.9
Effective Green, g (s) 2.7 49.6 80.0 42.9 80.0 22.4 22.4 22.4 22.4
Actuated g/C Ratio 0.03 0.62 1.00 0.54 1.00 0.28 0.28 0.28 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3973 1583 2727 1583 755 421 421 413
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.21 0.11 0.01
v/c Ratio 0.30 0.43 0.18 0.38 0.23 0.76 0.38 0.38 0.04
Uniform Delay, d1 37.7 7.9 0.0 10.8 0.0 26.4 23.2 23.2 21.0
Progression Factor 1.06 1.08 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.2 0.2 0.4 0.3 4.6 0.6 0.6 0.0
Delay (s) 41.9 8.8 0.2 11.2 0.3 30.9 23.8 23.8 21.0
Level of Service D A A B A C C C C
Approach Delay (s) 7.8 8.4 28.4 21.0
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1145 545 141 779 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1205 574 148 820 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 72 0 37 0 0 0 192 0 0 165
Lane Group Flow (vph) 284 1205 502 148 962 0 226 475 44 107 242 28
Turn Type Prot pm+ov Prot Split Perm Split Perm
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 11.6 32.6 48.2 7.5 28.5 15.6 15.6 15.6 11.7 11.7 11.7
Effective Green, g (s) 12.1 33.1 49.2 8.0 29.0 16.1 16.1 16.1 12.2 12.2 12.2
Actuated g/C Ratio 0.14 0.39 0.58 0.09 0.34 0.19 0.19 0.19 0.14 0.14 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 486 1372 986 166 1681 304 628 298 230 484 226
v/s Ratio Prot 0.08 c0.34 0.10 c0.08 0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.22 0.03 0.02
v/c Ratio 0.58 0.88 0.51 0.89 0.57 0.74 0.76 0.15 0.47 0.50 0.12
Uniform Delay, d1 34.3 24.3 10.9 38.3 23.1 32.7 32.8 28.9 33.6 33.8 31.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 8.2 0.4 40.3 1.4 9.5 5.2 0.2 1.5 0.8 0.2
Delay (s) 36.1 32.5 11.3 78.5 24.5 42.2 38.0 29.2 35.1 34.6 32.2
Level of Service D C B E C D D C D C C
Approach Delay (s) 27.1 31.5 36.8 33.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 30.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 85.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 271 321 494 108 244 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 285 338 520 114 257 360 231
RTOR Reduction (vph) 0 67 0 0 0 218 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 67 338 520 39 257 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 c0.15 0.19
v/s Ratio Perm 0.04 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.18 0.94 0.81 0.07 1.44 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 21.2 27.3 20.5 15.2 31.1 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.2 33.1 10.4 0.3 225.0 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 21.4 60.4 30.9 15.4 256.1 37.3 21.3
Level of Service E C E C C E C B F D C
Approach Delay (s) 39.7 32.0 39.4 99.3
Approach LOS D C D F
Intersection Summary
HCM Average Control Delay 51.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3518 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3518 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 773 32 53 906 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 814 34 56 954 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 113 0 61 0 0 60 0
Lane Group Flow (vph) 107 845 0 56 954 238 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1126 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.24 0.03 c0.27 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.15
v/c Ratio 0.67 0.75 0.58 0.95 0.53 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 27.4 41.6 31.5 27.1 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.64 0.55 0.23 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 4.6 7.7 16.5 3.8 22.4 1.0 5.7 0.1
Delay (s) 50.4 32.0 34.4 33.7 10.2 64.9 40.2 30.6 16.7
Level of Service D C C C B E D C B
Approach Delay (s) 34.1 27.7 49.1 27.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 30.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



24: Gravenstien Hwy & US-101 SB Ramps 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 23
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 509 99 1068 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 536 104 1124 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 135 0 0 0 0 0 0 0 58 0
Lane Group Flow (vph) 0 862 401 104 1124 0 0 0 0 673 165 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot 0.24 0.06 c0.32 c0.20 0.10
v/s Ratio Perm c0.25
v/c Ratio 0.59 0.62 0.44 0.54 0.61 0.32
Uniform Delay, d1 20.7 21.0 35.8 11.1 25.7 23.1
Progression Factor 0.49 0.46 1.32 1.81 1.00 1.00
Incremental Delay, d2 1.2 3.0 1.2 0.9 1.0 1.7
Delay (s) 11.3 12.7 48.3 21.1 26.7 24.7
Level of Service B B D C C C
Approach Delay (s) 11.8 23.4 0.0 26.2
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 519 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 546 248
RTOR Reduction (vph) 0 0 0 0 0 20
Lane Group Flow (vph) 1538 0 0 649 546 228
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 61.1 61.1 19.9 19.9
Effective Green, g (s) 61.6 61.6 20.4 20.4
Actuated g/C Ratio 0.68 0.68 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2422 2422 778 359
v/s Ratio Prot c0.43 0.18 c0.16
v/s Ratio Perm 0.14
v/c Ratio 0.64 0.27 0.70 0.63
Uniform Delay, d1 7.9 5.5 32.0 31.4
Progression Factor 0.38 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 2.9 3.6
Delay (s) 4.0 5.8 34.9 35.1
Level of Service A A C D
Approach Delay (s) 4.0 5.8 34.9
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.94 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.99 0.99 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1718 1842 1583 1770 3539 1583 1770 3536
Flt Permitted 0.92 0.94 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1601 1747 1583 1770 3539 1583 1770 3536
Volume (vph) 7 6 11 2 7 209 19 774 20 116 630 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 6 12 2 7 220 20 815 21 122 663 4
RTOR Reduction (vph) 0 10 0 0 0 190 0 0 10 0 0 0
Lane Group Flow (vph) 0 15 0 0 9 30 20 815 11 122 667 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.3 6.3 6.3 0.9 25.1 25.1 4.7 28.9
Effective Green, g (s) 6.8 6.8 6.8 1.4 25.6 25.6 5.2 29.4
Actuated g/C Ratio 0.14 0.14 0.14 0.03 0.52 0.52 0.10 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 240 217 50 1827 817 186 2096
v/s Ratio Prot 0.01 c0.23 c0.07 c0.19
v/s Ratio Perm 0.01 0.01 c0.02 0.01
v/c Ratio 0.07 0.04 0.14 0.40 0.45 0.01 0.66 0.32
Uniform Delay, d1 18.6 18.6 18.8 23.7 7.5 5.8 21.3 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.3 5.2 0.2 0.0 8.1 0.1
Delay (s) 18.8 18.6 19.1 28.9 7.7 5.9 29.4 5.2
Level of Service B B B C A A C A
Approach Delay (s) 18.8 19.1 8.2 8.9
Approach LOS B B A A
Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 49.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 139 3 4 199 2 15 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 146 3 4 209 2 16 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 212 149 369 370 148 370 371 211
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 212 149 369 370 148 370 371 211
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 97 100 100 100 100 100
cM capacity (veh/h) 1359 1432 585 557 899 584 557 830
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 151 216 17 1
Volume Left 1 4 16 0
Volume Right 3 2 1 0
cSH 1359 1432 598 557
Volume to Capacity 0.00 0.00 0.03 0.00
Queue Length 95th (ft) 0 0 2 0
Control Delay (s) 0.1 0.2 11.2 11.5
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.2 11.5
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 27.5% ICU Level of Service A
Analysis Period (min) 15



28: Millbrae Ave & Whistler Ave 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 27
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 123 2 4 208 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 129 2 4 219 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 132 365 368 131 369 365 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 132 365 368 131 369 365 223
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1341 1454 588 559 919 578 561 816
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 133 232 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1341 1454 561 614
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.2 11.5 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.5 10.9
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15

29: Millbrae Ave & Langner Ave 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 149 9 4 270 5 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 157 9 4 284 5 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 166 454 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 454 162
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1412 562 883
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 166 288 17
Volume Left 0 4 5
Volume Right 9 0 12
cSH 1700 1412 749
Volume to Capacity 0.10 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 9.9
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.9
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15



30: Millbrae Ave & Labath Ave 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 9 11 250 0 25 0 8 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 9 12 263 0 26 0 8 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 263 173 454 454 168 463 459 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 263 173 454 454 168 463 459 263
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 99 100 100 100
cM capacity (veh/h) 1301 1404 513 498 876 501 495 775
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 173 275 35 0
Volume Left 0 12 26 0
Volume Right 9 0 8 0
cSH 1301 1404 570 1700
Volume to Capacity 0.00 0.01 0.06 0.00
Queue Length 95th (ft) 0 1 5 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15

31: Millbrae Ave & Dowdell Ave 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 135 22 0 235 37 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 142 23 0 247 39 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 165 401 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 165 401 154
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1413 605 892
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 247 39
Volume Left 0 0 39
Volume Right 23 0 0
cSH 1700 1413 605
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 23 126 102 13 925 167 544
v/c Ratio 0.09 0.60 0.31 0.11 0.84 0.76 0.38
Control Delay 19.2 44.6 10.9 43.4 23.6 59.1 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.2 44.6 10.9 43.4 23.6 59.1 6.3
Queue Length 50th (ft) 4 63 3 7 378 88 83
Queue Length 95th (ft) 24 121 44 26 #709 #206 230
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 350 271 392 123 1142 226 1428
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.46 0.26 0.11 0.81 0.74 0.38
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

2: Wilfred Ave & Primrose Ave 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 248 586 549 33
v/c Ratio 0.25 0.81 0.72 0.10
Control Delay 3.9 19.3 8.8 12.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.9 19.3 8.8 12.9
Queue Length 50th (ft) 11 67 7 4
Queue Length 95th (ft) 53 #344 78 22
Internal Link Dist (ft) 1130 2170 446 2150
Turn Bay Length (ft)
Base Capacity (vph) 1163 847 922 554
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.21 0.69 0.60 0.06
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



5: Wilfred Ave & Labath Ave 2008 + Alternative D (Mitigated)
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Lane Group EBT WBT NBT NBR SBL SBT
Lane Group Flow (vph) 659 746 43 280 118 37
v/c Ratio 0.62 0.78 0.26 0.66 0.76 0.08
Control Delay 11.9 22.1 35.2 12.3 66.2 15.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.9 22.1 35.2 12.3 66.2 15.1
Queue Length 50th (ft) 158 316 20 0 59 9
Queue Length 95th (ft) 327 #593 46 63 #143 21
Internal Link Dist (ft) 1080 1070 911 2200
Turn Bay Length (ft)
Base Capacity (vph) 1067 953 312 557 155 622
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.78 0.14 0.50 0.76 0.06
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 913 197 707 131 234 156
v/c Ratio 1.00 0.74 0.52 0.58 0.51 0.67
Control Delay 45.5 53.9 4.8 40.5 8.4 39.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.5 53.9 4.8 40.5 8.4 39.8
Queue Length 50th (ft) ~506 117 73 61 0 61
Queue Length 95th (ft) #916 m#228 m234 110 56 118
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft)
Base Capacity (vph) 913 267 1348 291 521 292
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.74 0.52 0.45 0.45 0.53
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



7: Wilfred Avenue & Redwood Drive 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 5
Kimley Horn and Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 106 921 191 575 568 215 163 279 475 252
v/c Ratio 0.67 0.53 0.82 0.56 0.55 0.97 0.56 0.72 0.77 0.98
Control Delay 74.0 27.5 82.3 23.4 10.7 122.0 77.8 18.3 69.2 109.3
Queue Delay 0.0 0.6 0.1 12.5 2.0 0.0 0.0 2.2 569.6 0.0
Total Delay 74.0 28.1 82.4 35.9 12.7 122.0 77.8 20.5 638.8 109.3
Queue Length 50th (ft) 112 284 208 328 172 228 87 0 247 245
Queue Length 95th (ft) m125 m359 m266 m426 m101 #402 127 95 #352 #436
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 531 1746 597 1020 1034 221 376 418 619 258
Starvation Cap Reductn 0 427 63 423 310 0 0 0 0 0
Spillback Cap Reductn 0 48 0 0 0 0 0 56 409 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.70 0.36 0.96 0.78 0.97 0.43 0.77 2.26 0.98
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

8: Commerce Boulevard & Redwood Drive 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 147 5 200 173 165 5 32 224
v/c Ratio 0.04 0.15 0.48 0.04 0.44 0.59 0.07 0.00 0.20 0.12
Control Delay 34.4 32.8 11.5 28.4 24.9 40.0 4.1 3.4 35.8 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.5 28.4 24.9 40.0 4.1 3.4 35.8 11.4
Queue Length 50th (ft) 2 15 0 2 34 93 5 0 15 24
Queue Length 95th (ft) 13 39 49 m5 m61 123 31 m1 40 65
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 488 155 854 399 2462 1102 184 1918
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.07 0.00 0.17 0.12
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



9: Wilfred Avenue & US-101 SB Ramps 2008 + Alternative D (Mitigated)
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 924 576 94 686 345 983
v/c Ratio 0.55 0.65 0.37 0.34 0.66 1.00dr
Control Delay 22.0 18.3 42.8 12.0 30.4 28.2
Queue Delay 2.8 3.3 0.0 0.1 0.0 0.8
Total Delay 24.8 21.6 42.8 12.0 30.4 29.0
Queue Length 50th (ft) 284 258 21 73 161 195
Queue Length 95th (ft) 302 332 m34 95 261 #313
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 892 257 2035 523 1149
Starvation Cap Reductn 618 218 0 0 0 0
Spillback Cap Reductn 0 0 0 253 0 36
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.87 0.85 0.37 0.38 0.66 0.88
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 595 675 435 494 256 269 599 44 52
v/c Ratio 0.52 0.71 0.78 0.32 0.74 0.76 0.57 0.12 0.14
Control Delay 42.4 15.3 48.2 16.4 39.9 40.9 5.9 23.1 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.4 15.3 48.2 16.4 39.9 40.9 5.9 23.1 19.0
Queue Length 50th (ft) 131 251 120 108 89 94 0 22 23
Queue Length 95th (ft) 0 290 #180 145 m#228 m#241 68 42 43
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 957 558 1524 347 355 1050 365 381
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.71 0.78 0.32 0.74 0.76 0.57 0.12 0.14
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



11: Wilfred Avenue & Robert Lakes Road 2008 + Alternative D (Mitigated)
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 205 1028 714 97 248
v/c Ratio 0.46 0.46 0.44 0.21 0.41
Control Delay 32.5 16.2 16.1 24.5 5.8
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 32.5 16.7 16.1 24.5 5.8
Queue Length 50th (ft) 59 220 121 38 0
Queue Length 95th (ft) 80 231 177 76 53
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1610 465 598
Starvation Cap Reductn 0 742 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.68 0.44 0.21 0.41
Intersection Summary

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 221 224 42 16 541 517 7 458 680
v/c Ratio 0.66 0.67 0.12 0.11 1.02 0.23 0.05 0.40 0.70
Control Delay 38.8 39.1 8.8 29.3 74.3 9.2 45.3 24.9 12.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Total Delay 38.8 39.1 8.8 29.3 74.3 9.2 45.3 24.9 12.8
Queue Length 50th (ft) 108 109 0 5 ~278 39 4 106 126
Queue Length 95th (ft) 169 171 23 23 #478 147 m5 #225 185
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2270 177 1139 970
Starvation Cap Reductn 0 0 0 0 0 0 0 0 53
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.51 0.09 0.09 1.02 0.23 0.04 0.40 0.74
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



13: Project Access & Stony Point Road 2008 + Alternative D (Mitigated)
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Lane Group WBL WBR NBT NBR SBT
Lane Group Flow (vph) 202 62 876 441 667
v/c Ratio 0.53 0.16 0.73 0.38 0.56
Control Delay 22.6 6.5 13.0 1.7 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 6.5 13.0 1.7 8.6
Queue Length 50th (ft) 51 0 153 0 96
Queue Length 95th (ft) 110 23 #455 30 228
Internal Link Dist (ft) 306 2550 954
Turn Bay Length (ft)
Base Capacity (vph) 500 492 1223 1190 1223
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.40 0.13 0.72 0.37 0.55
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

16: Rohnert Park Expy & Stony Point Road 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 565 752 264 268 599
v/c Ratio 0.68 0.89 0.94 0.32 0.96 0.50
Control Delay 31.8 27.3 42.0 3.1 75.9 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 27.3 42.0 3.1 75.9 7.9
Queue Length 50th (ft) 96 72 281 0 108 110
Queue Length 95th (ft) 168 #252 #502 38 #242 179
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 662 796 827 280 1208
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.85 0.94 0.32 0.96 0.50
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 677 38 213 869 162 67 97 85 284 149
v/c Ratio 0.40 0.90 0.10 0.83 0.94 0.30 0.26 0.25 0.22 0.53 0.18
Control Delay 44.6 47.9 9.9 54.9 35.0 2.0 37.7 11.2 8.1 27.8 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 47.9 9.9 54.9 35.0 2.0 37.7 11.2 8.1 27.8 5.7
Queue Length 50th (ft) 26 174 0 42 ~262 0 16 8 0 118 13
Queue Length 95th (ft) 61 #273 23 m#76 m#359 m2 36 48 36 193 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 929 532 257 392 387 531 827
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.90 0.10 0.83 0.94 0.30 0.26 0.25 0.22 0.53 0.18
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 783 154 391 955 377 144 435 274 383 278 256
v/c Ratio 0.88 0.46 0.25 0.76 0.83 0.50 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 52.6 11.8 2.2 32.3 23.2 3.6 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.6 11.8 2.2 32.3 23.2 3.6 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 75 56 4 105 254 26 71 74 0 95 129 0
Queue Length 95th (ft) m#168 m63 m7 #153 #330 37 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1146 751 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.46 0.25 0.76 0.83 0.50 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1610 72 1342 209 25 370 370 369
v/c Ratio 0.69 0.51 0.67 0.13 0.05 0.84 0.88 0.66
Control Delay 8.7 43.9 20.3 0.2 9.8 43.2 48.5 26.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.7 43.9 20.3 0.2 9.8 43.2 48.5 26.4
Queue Length 50th (ft) 133 34 321 0 2 169 172 133
Queue Length 95th (ft) 170 m58 450 m0 18 #318 #329 224
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2321 142 2000 1583 568 475 455 598
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.51 0.67 0.13 0.04 0.78 0.81 0.62
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1724 287 1045 368 575 161 161 18
v/c Ratio 0.14 0.43 0.18 0.36 0.23 0.76 0.38 0.38 0.04
Control Delay 38.5 9.7 0.2 11.8 0.3 32.7 24.1 24.1 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.5 9.7 0.2 11.8 0.3 32.7 24.1 24.1 15.8
Queue Length 50th (ft) 10 166 0 81 0 135 67 67 5
Queue Length 95th (ft) m13 m205 m0 181 0 163 104 104 18
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3973 1583 2898 1583 1415 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 103 0 0 0 0 33 33 34
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.45 0.18 0.36 0.23 0.41 0.21 0.21 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1205 574 148 999 226 475 236 107 242 193
v/c Ratio 0.59 0.88 0.55 0.89 0.58 0.74 0.76 0.48 0.47 0.50 0.49
Control Delay 40.6 34.1 8.8 88.1 23.9 49.9 42.1 8.2 40.4 37.4 9.8
Queue Delay 0.0 4.8 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.6 38.9 9.9 88.1 23.9 49.9 42.1 8.2 40.4 37.4 9.8
Queue Length 50th (ft) 74 309 103 80 150 126 132 0 59 67 0
Queue Length 95th (ft) 121 #478 214 #202 209 #258 #214 61 113 104 56
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 483 1369 1038 166 1719 310 641 495 296 624 449
Starvation Cap Reductn 0 116 237 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.96 0.72 0.89 0.58 0.73 0.74 0.48 0.36 0.39 0.43
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

22: Gravenstien Hwy & Stony Point Road 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 285 338 520 114 257 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.48 0.95 0.81 0.18 1.44 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.2 66.8 32.8 4.5 255.3 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.2 66.8 32.8 4.5 255.3 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 ~155 146 0
Queue Length 95th (ft) #162 #221 #155 184 55 #296 #358 30 #287 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 600 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.47 0.95 0.81 0.18 1.44 0.79 0.41
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 848 56 954 351 51 91 511 132
v/c Ratio 0.67 0.69 0.47 0.89 0.59 0.43 0.44 0.80 0.18
Control Delay 64.2 32.3 37.9 30.5 7.6 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 32.4 37.9 30.5 7.6 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 242 30 ~323 4 28 14 237 10
Queue Length 95th (ft) #161 #368 m55 #422 33 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1233 118 1077 592 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 22 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.70 0.47 0.89 0.59 0.43 0.25 0.78 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

24: Gravenstien Hwy & US-101 SB Ramps 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 536 104 1124 673 223
v/c Ratio 0.58 0.67 0.39 0.54 0.61 0.39
Control Delay 11.7 9.3 48.9 21.5 28.6 16.6
Queue Delay 0.2 0.7 0.0 0.5 0.0 0.0
Total Delay 11.9 10.0 48.9 22.0 28.6 16.6
Queue Length 50th (ft) 114 72 59 285 164 57
Queue Length 95th (ft) 142 m115 m99 351 222 119
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 797 295 2084 1106 568
Starvation Cap Reductn 145 74 0 479 0 0
Spillback Cap Reductn 11 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.74 0.35 0.70 0.61 0.39
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 546 248
v/c Ratio 0.63 0.27 0.70 0.66
Control Delay 4.4 6.4 36.7 36.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.5 6.4 36.7 36.0
Queue Length 50th (ft) 43 63 149 116
Queue Length 95th (ft) 246 115 181 176
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2424 2424 1221 580
Starvation Cap Reductn 64 0 0 0
Spillback Cap Reductn 0 99 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.65 0.28 0.45 0.43
Intersection Summary

26: Millbrae Ave & Stony Point Road 2008 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 9 220 20 815 21 122 667
v/c Ratio 0.09 0.03 0.49 0.10 0.43 0.02 0.42 0.29
Control Delay 13.7 17.2 7.5 23.8 10.3 5.2 22.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.7 17.2 7.5 23.8 10.3 5.2 22.4 5.5
Queue Length 50th (ft) 3 2 0 4 81 0 26 24
Queue Length 95th (ft) 19 12 44 22 152 10 78 107
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 525 562 644 203 2046 924 322 2428
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.02 0.34 0.10 0.40 0.02 0.38 0.27
Intersection Summary
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Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1725 1785 1583 1770 1837 1770 1861
Flt Permitted 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1725 1364 1583 1770 1837 1770 1861
Volume (vph) 0 13 16 143 22 134 14 736 74 186 508 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 14 17 151 23 141 15 775 78 196 535 3
RTOR Reduction (vph) 0 14 0 0 0 80 0 4 0 0 0 0
Lane Group Flow (vph) 0 17 0 0 174 61 15 849 0 196 538 0
Turn Type Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 13.3 13.3 13.3 0.9 44.0 9.8 52.9
Effective Green, g (s) 13.8 13.8 13.8 1.4 44.5 10.3 53.4
Actuated g/C Ratio 0.17 0.17 0.17 0.02 0.55 0.13 0.66
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 295 234 271 31 1014 226 1233
v/s Ratio Prot 0.01 0.01 c0.46 c0.11 0.29
v/s Ratio Perm c0.13 0.04
v/c Ratio 0.06 0.74 0.23 0.48 0.84 0.87 0.44
Uniform Delay, d1 28.0 31.7 28.8 39.2 15.0 34.5 6.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 12.0 0.4 11.4 6.1 27.6 0.2
Delay (s) 28.0 43.8 29.2 50.7 21.2 62.1 6.7
Level of Service C D C D C E A
Approach Delay (s) 28.0 37.3 21.7 21.5
Approach LOS C D C C
Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Ave & Primrose Ave 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.95 1.00 1.00 0.85 0.95
Flt Protected 1.00 0.97 0.99 1.00 0.98
Satd. Flow (prot) 1773 1810 1835 1583 1750
Flt Permitted 0.98 0.70 0.92 1.00 0.91
Satd. Flow (perm) 1736 1307 1718 1583 1624
Volume (vph) 10 170 94 344 280 9 10 25 486 10 10 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 179 99 362 295 9 11 26 512 11 11 11
RTOR Reduction (vph) 0 27 0 0 1 0 0 0 408 0 9 0
Lane Group Flow (vph) 0 262 0 0 665 0 0 37 104 0 24 0
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 28.1 28.1 8.8 8.8 8.8
Effective Green, g (s) 28.6 28.6 9.3 9.3 9.3
Actuated g/C Ratio 0.62 0.62 0.20 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1082 814 348 321 329
v/s Ratio Prot
v/s Ratio Perm 0.15 c0.51 0.02 c0.07 0.01
v/c Ratio 0.24 0.82 0.11 0.32 0.07
Uniform Delay, d1 3.8 6.6 14.9 15.6 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 6.4 0.1 0.6 0.1
Delay (s) 4.0 13.0 15.0 16.2 14.9
Level of Service A B B B B
Approach Delay (s) 4.0 13.0 16.1 14.9
Approach LOS A B B B
Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 45.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 646 10 9 615 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 680 11 9 647 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 657 691 1393 1382 685 1393 1383 652
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 657 691 1393 1382 685 1393 1383 652
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 90 93 98 90 93 98
cM capacity (veh/h) 931 904 108 141 448 108 141 468
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 701 666 32 32
Volume Left 11 9 11 11
Volume Right 11 9 11 11
cSH 931 904 161 162
Volume to Capacity 0.01 0.01 0.20 0.19
Queue Length 95th (ft) 1 1 18 17
Control Delay (s) 0.3 0.3 32.7 32.5
Lane LOS A A D D
Approach Delay (s) 0.3 0.3 32.7 32.5
Approach LOS D D
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 646 10 9 615 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 680 11 9 647 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked 0.79 0.79 0.79 0.79 0.79 0.79
vC, conflicting volume 657 691 1388 1382 685 1388 1378 647
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 567 691 1490 1482 685 1490 1477 555
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 85 89 98 85 89 97
cM capacity (veh/h) 796 904 71 97 448 71 97 421
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 701 9 647 9 32 32
Volume Left 11 9 0 0 11 11
Volume Right 11 0 0 9 11 11
cSH 796 904 1700 1700 112 112
Volume to Capacity 0.01 0.01 0.38 0.01 0.28 0.28
Queue Length 95th (ft) 1 1 0 0 26 27
Control Delay (s) 0.4 9.0 0.0 0.0 49.0 49.2
Lane LOS A A E E
Approach Delay (s) 0.4 0.1 49.0 49.2
Approach LOS E E
Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.96 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 3505 1770 3409 1795 1583 1770 1788
Flt Permitted 0.95 1.00 0.95 1.00 0.75 1.00 0.95 1.00
Satd. Flow (perm) 1770 3505 1770 3409 1396 1583 1770 1788
Volume (vph) 40 585 41 188 580 189 44 14 396 180 31 11
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 616 43 198 611 199 46 15 417 189 33 12
RTOR Reduction (vph) 0 4 0 0 24 0 0 0 372 0 8 0
Lane Group Flow (vph) 42 655 0 198 786 0 0 61 45 189 37 0
Turn Type Prot Prot Perm Perm Prot
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 2 2
Actuated Green, G (s) 4.9 38.1 19.2 52.4 10.4 10.4 14.3 29.2
Effective Green, g (s) 5.4 38.6 19.7 52.9 10.9 10.9 14.8 29.7
Actuated g/C Ratio 0.05 0.39 0.20 0.53 0.11 0.11 0.15 0.30
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 96 1353 349 1803 152 173 262 531
v/s Ratio Prot 0.02 c0.19 c0.11 0.23 c0.11 0.02
v/s Ratio Perm c0.04 0.03
v/c Ratio 0.44 0.48 0.57 0.44 0.40 0.26 0.72 0.07
Uniform Delay, d1 45.8 23.2 36.3 14.4 41.5 40.9 40.6 25.2
Progression Factor 1.00 1.00 0.73 0.60 1.00 1.00 0.99 0.97
Incremental Delay, d2 3.2 1.2 1.8 0.6 1.7 0.8 9.4 0.1
Delay (s) 49.0 24.4 28.2 9.3 43.2 41.7 49.5 24.6
Level of Service D C C A D D D C
Approach Delay (s) 25.9 13.0 41.9 44.7
Approach LOS C B D D
Intersection Summary
HCM Average Control Delay 25.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frt 1.00 0.96 1.00 0.96 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3409 3433 3390 1770 1863 2787 1770 1655
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3409 3433 3390 1770 1863 2787 1770 1655
Volume (vph) 53 835 273 509 695 273 143 105 559 217 41 119
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 56 879 287 536 732 287 151 111 588 228 43 125
RTOR Reduction (vph) 0 30 0 0 37 0 0 0 516 0 113 0
Lane Group Flow (vph) 56 1136 0 536 982 0 151 111 72 228 55 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 6.7 39.2 17.5 50.0 16.5 11.8 11.8 13.5 8.8
Effective Green, g (s) 7.2 39.7 18.0 50.5 17.0 12.3 12.3 14.0 9.3
Actuated g/C Ratio 0.07 0.40 0.18 0.50 0.17 0.12 0.12 0.14 0.09
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 127 1353 618 1712 301 229 343 248 154
v/s Ratio Prot 0.03 c0.33 c0.16 0.29 c0.09 0.06 c0.13 0.03
v/s Ratio Perm 0.03
v/c Ratio 0.44 0.84 0.87 0.57 0.50 0.48 0.21 0.92 0.35
Uniform Delay, d1 44.5 27.3 39.8 17.2 37.7 40.9 39.5 42.4 42.5
Progression Factor 1.13 0.80 0.89 0.75 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 5.2 3.9 0.4 1.3 1.6 0.3 35.7 1.4
Delay (s) 52.4 27.0 39.4 13.4 39.0 42.5 39.8 78.1 43.9
Level of Service D C D B D D D E D
Approach Delay (s) 28.2 22.4 40.0 63.6
Approach LOS C C D E
Intersection Summary
HCM Average Control Delay 31.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 0.91 0.91 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1770 1863 1583 1610 3271 1583 3433 1649
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1770 1863 1583 1610 3271 1583 3433 1649
Volume (vph) 153 1203 255 73 691 730 556 103 350 453 70 230
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 1266 268 77 727 768 585 108 368 477 74 242
RTOR Reduction (vph) 0 0 95 0 0 413 0 0 96 0 118 0
Lane Group Flow (vph) 161 1266 173 77 727 355 293 400 272 477 198 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 8 2
Actuated Green, G (s) 15.6 42.5 42.5 4.4 31.3 31.3 19.4 19.4 19.4 15.7 15.7
Effective Green, g (s) 16.1 43.0 43.0 4.9 31.8 31.8 19.9 19.9 19.9 16.2 16.2
Actuated g/C Ratio 0.16 0.43 0.43 0.05 0.32 0.32 0.20 0.20 0.20 0.16 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 1458 620 87 592 503 320 651 315 556 267
v/s Ratio Prot 0.09 c0.37 c0.04 c0.39 c0.18 0.12 c0.14 0.12
v/s Ratio Perm 0.12 0.22 0.17
v/c Ratio 0.56 0.87 0.28 0.89 1.23 0.71 0.92 0.87dl 0.86 0.86 0.74
Uniform Delay, d1 38.7 25.9 18.5 47.3 34.1 30.0 39.2 36.5 38.7 40.8 39.9
Progression Factor 0.90 0.62 0.38 1.01 0.89 0.96 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 4.5 0.7 50.8 114.1 6.4 29.4 1.7 20.9 12.4 10.5
Delay (s) 36.2 20.7 7.6 98.4 144.4 35.4 68.7 38.3 59.6 53.2 50.4
Level of Service D C A F F D E D E D D
Approach Delay (s) 20.1 88.9 54.1 52.1
Approach LOS C F D D
Intersection Summary
HCM Average Control Delay 53.2 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3041
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3041
Volume (vph) 0 1398 611 77 858 0 0 0 0 355 288 633
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1472 643 81 903 0 0 0 0 374 303 666
RTOR Reduction (vph) 0 0 155 0 0 0 0 0 0 0 97 0
Lane Group Flow (vph) 0 1472 488 81 903 0 0 0 0 374 872 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 49.6 49.6 4.4 58.5 32.5 32.5
Effective Green, g (s) 50.1 50.1 4.9 59.0 33.0 33.0
Actuated g/C Ratio 0.50 0.50 0.05 0.59 0.33 0.33
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1773 793 168 2088 531 1004
v/s Ratio Prot c0.42 0.02 c0.26
v/s Ratio Perm 0.31 0.23 0.29
v/c Ratio 0.83 0.62 0.48 0.43 0.70 1.12dr
Uniform Delay, d1 21.3 18.0 46.3 11.3 29.2 31.5
Progression Factor 0.49 0.27 0.95 0.87 1.00 1.00
Incremental Delay, d2 2.3 1.7 1.8 0.6 7.6 10.1
Delay (s) 12.9 6.7 46.0 10.4 36.9 41.6
Level of Service B A D B D D
Approach Delay (s) 11.0 13.3 0.0 40.3
Approach LOS B B A D
Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.88 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 2787 3433 3520 1681 1691 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 2787 3433 3520 1681 1691 2787 1770 1723
Volume (vph) 0 766 988 499 451 17 487 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 806 1040 525 475 18 513 19 601 9 9 9
RTOR Reduction (vph) 0 0 744 0 2 0 0 0 487 0 8 0
Lane Group Flow (vph) 0 806 296 525 491 0 259 273 114 9 10 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 28.0 28.0 19.5 52.0 18.5 18.5 18.5 16.0 16.0
Effective Green, g (s) 28.5 28.5 20.0 52.5 19.0 19.0 19.0 16.5 16.5
Actuated g/C Ratio 0.28 0.28 0.20 0.52 0.19 0.19 0.19 0.16 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1449 794 687 1848 319 321 530 292 284
v/s Ratio Prot c0.16 c0.15 0.14 0.15 c0.16 0.01 c0.01
v/s Ratio Perm 0.11 0.04
v/c Ratio 0.56 0.37 0.76 0.27 0.81 0.85 0.22 0.03 0.04
Uniform Delay, d1 30.4 28.6 37.8 13.1 38.8 39.1 34.2 35.0 35.1
Progression Factor 0.58 1.02 0.67 0.18 1.41 1.41 5.30 1.00 1.00
Incremental Delay, d2 0.9 0.8 4.5 0.3 17.2 20.8 0.8 0.2 0.2
Delay (s) 18.6 29.8 30.0 2.7 71.8 75.8 182.0 35.2 35.3
Level of Service B C C A E E F D D
Approach Delay (s) 24.9 16.8 131.2 35.3
Approach LOS C B F D
Intersection Summary
HCM Average Control Delay 52.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 137 1212 863 64 102 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 144 1276 908 67 107 108
RTOR Reduction (vph) 0 0 4 0 0 83
Lane Group Flow (vph) 144 1276 971 0 107 25
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.4 68.0 54.1 23.0 23.0
Effective Green, g (s) 9.9 68.5 54.6 23.5 23.5
Actuated g/C Ratio 0.10 0.68 0.55 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 340 2424 1913 416 372
v/s Ratio Prot 0.04 c0.36 0.28 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.42 0.53 0.51 0.26 0.07
Uniform Delay, d1 42.4 7.8 14.3 31.1 29.7
Progression Factor 1.25 0.56 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.7 1.0 1.5 0.4
Delay (s) 53.7 5.0 15.2 32.6 30.1
Level of Service D A B C C
Approach Delay (s) 10.0 15.2 31.4
Approach LOS A B C
Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 0.88
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 2787
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 2787
Volume (vph) 475 3 47 8 3 5 552 413 2 7 616 866
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 500 3 49 8 3 5 581 435 2 7 648 912
RTOR Reduction (vph) 0 0 42 0 5 0 0 0 0 0 0 305
Lane Group Flow (vph) 250 253 7 0 11 0 581 437 0 7 648 607
Turn Type Split Perm Split Prot Prot pm+ov
Protected Phases 4 4 8 8 5 2 1 6 4
Permitted Phases 4 6
Actuated Green, G (s) 13.5 13.5 13.5 2.9 35.4 64.5 1.1 30.2 43.7
Effective Green, g (s) 14.0 14.0 14.0 3.4 35.9 65.0 1.6 30.7 44.7
Actuated g/C Ratio 0.14 0.14 0.14 0.03 0.36 0.65 0.02 0.31 0.45
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 235 236 222 59 635 2299 28 1086 1357
v/s Ratio Prot 0.15 c0.15 c0.01 c0.33 0.12 0.00 c0.18 0.06
v/s Ratio Perm 0.00 0.16
v/c Ratio 1.06 1.07 0.03 0.19 0.91 0.19 0.25 0.60 0.45
Uniform Delay, d1 43.0 43.0 37.1 47.0 30.6 7.0 48.6 29.4 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.15 0.61 0.53
Incremental Delay, d2 76.6 79.0 0.1 1.6 17.8 0.2 3.3 1.7 0.2
Delay (s) 119.6 122.0 37.2 48.5 48.4 7.2 59.0 19.6 10.2
Level of Service F F D D D A E B B
Approach Delay (s) 113.4 48.5 30.7 14.3
Approach LOS F D C B
Intersection Summary
HCM Average Control Delay 37.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1863
Volume (vph) 192 59 765 419 0 664
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 202 62 805 441 0 699
RTOR Reduction (vph) 0 48 0 164 0 0
Lane Group Flow (vph) 202 14 805 277 0 699
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G (s) 11.3 11.3 33.1 33.1 33.1
Effective Green, g (s) 11.8 11.8 33.6 33.6 33.6
Actuated g/C Ratio 0.22 0.22 0.63 0.63 0.63
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 350 1172 996 1172
v/s Ratio Prot c0.11 c0.43 0.38
v/s Ratio Perm 0.01 0.18
v/c Ratio 0.52 0.04 0.69 0.28 0.60
Uniform Delay, d1 18.3 16.3 6.5 4.5 5.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.0 1.7 0.2 0.8
Delay (s) 19.4 16.4 8.2 4.6 6.7
Level of Service B B A A A
Approach Delay (s) 18.7 6.9 6.7
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 8.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 53.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 144 31 12 359 363 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 152 33 13 378 382 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 204 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 204 408
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 96 99
cM capacity (veh/h) 422 803 1147
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 152 33 13 189 189 255 154
Volume Left 152 0 13 0 0 0 0
Volume Right 0 33 0 0 0 0 26
cSH 422 803 1147 1700 1700 1700 1700
Volume to Capacity 0.36 0.04 0.01 0.11 0.11 0.15 0.09
Queue Length 95th (ft) 40 3 1 0 0 0 0
Control Delay (s) 18.2 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 16.7 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 253 468 715 253 248 608
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 493 753 266 261 640
RTOR Reduction (vph) 0 282 0 151 0 0
Lane Group Flow (vph) 266 211 753 115 261 640
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.3 13.3 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.8 13.8 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 803 682 281 1217
v/s Ratio Prot c0.15 c0.40 c0.15 0.34
v/s Ratio Perm 0.13 0.07
v/c Ratio 0.69 0.61 0.94 0.17 0.93 0.53
Uniform Delay, d1 22.6 22.1 17.1 11.0 26.1 5.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 3.0 19.8 0.5 34.9 1.6
Delay (s) 27.5 25.1 36.9 11.5 61.0 7.4
Level of Service C C D B E A
Approach Delay (s) 26.0 30.3 22.9
Approach LOS C C C
Intersection Summary
HCM Average Control Delay 26.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 0.95 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1681 1620
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1681 1620
Volume (vph) 83 628 53 116 743 92 69 26 153 281 40 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 661 56 122 782 97 73 27 161 296 42 102
RTOR Reduction (vph) 0 0 41 0 0 71 0 54 67 0 37 0
Lane Group Flow (vph) 87 661 15 122 782 26 73 45 22 215 188 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 8 2
Actuated Green, G (s) 5.2 21.6 21.6 4.4 20.8 20.8 19.5 19.5 19.5 16.5 16.5
Effective Green, g (s) 5.7 22.1 22.1 4.9 21.3 21.3 20.0 20.0 20.0 17.0 17.0
Actuated g/C Ratio 0.07 0.28 0.28 0.06 0.27 0.27 0.25 0.25 0.25 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 126 978 437 210 942 421 858 394 376 357 344
v/s Ratio Prot 0.05 c0.19 0.04 c0.22 0.02 c0.03 c0.13 0.12
v/s Ratio Perm 0.01 0.02 0.01
v/c Ratio 0.69 0.68 0.04 0.58 0.83 0.06 0.09 0.11 0.06 0.60 0.55
Uniform Delay, d1 36.3 25.8 21.2 36.6 27.6 21.9 23.0 23.2 22.8 28.4 28.1
Progression Factor 1.00 1.00 1.00 1.24 0.48 0.28 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.1 1.9 0.0 2.6 4.2 0.0 0.2 0.6 0.3 7.3 6.1
Delay (s) 51.4 27.6 21.2 48.1 17.4 6.1 23.2 23.7 23.1 35.8 34.2
Level of Service D C C D B A C C C D C
Approach Delay (s) 29.7 20.1 23.4 35.0
Approach LOS C C C C
Intersection Summary
HCM Average Control Delay 26.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Volume (vph) 216 743 163 377 854 318 173 326 510 339 301 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 227 782 172 397 899 335 182 343 537 357 317 248
RTOR Reduction (vph) 0 0 115 0 0 227 0 69 267 0 0 198
Lane Group Flow (vph) 227 782 57 397 899 108 182 443 101 357 317 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 25.8 25.8 11.5 25.2 25.2 9.0 15.0 15.0 9.7 15.7 15.7
Effective Green, g (s) 12.6 26.3 26.3 12.0 25.7 25.7 9.5 15.5 15.5 10.2 16.2 16.2
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.19 0.19 0.13 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1672 520 515 1137 509 210 624 279 438 377 321
v/s Ratio Prot c0.13 0.15 0.12 c0.25 0.10 0.14 c0.10 c0.17
v/s Ratio Perm 0.04 0.07 0.07 0.03
v/c Ratio 0.81 0.47 0.11 0.77 0.79 0.21 0.87 0.71 0.36 0.82 0.84 0.16
Uniform Delay, d1 32.6 21.3 18.7 32.7 24.7 19.8 34.6 30.1 28.0 34.0 30.7 26.3
Progression Factor 0.63 0.68 0.66 0.83 0.79 0.78 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.1 0.8 0.4 5.5 4.4 0.7 29.1 3.7 0.8 11.1 15.4 0.2
Delay (s) 34.6 15.2 12.8 32.7 24.0 16.1 63.7 33.8 28.8 45.1 46.1 26.5
Level of Service C B B C C B E C C D D C
Approach Delay (s) 18.6 24.5 37.2 40.4
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 28.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4926 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.71 1.00
Satd. Flow (perm) 4926 1770 3539 1583 1548 1312 1255 1583
Volume (vph) 0 1259 333 68 1113 255 6 0 17 611 1 427
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1325 351 72 1172 268 6 0 18 643 1 449
RTOR Reduction (vph) 0 54 0 0 0 0 0 12 0 0 0 41
Lane Group Flow (vph) 0 1622 0 72 1172 268 0 12 0 322 322 408
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 37.0 5.0 46.5 80.0 24.5 24.5 24.5 24.5
Effective Green, g (s) 37.5 5.5 47.0 80.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.47 0.07 0.59 1.00 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2309 122 2079 1583 484 410 392 495
v/s Ratio Prot c0.33 0.04 c0.33
v/s Ratio Perm 0.17 0.01 0.25 0.26 c0.26
v/c Ratio 0.70 0.59 0.56 0.17 0.02 0.79 0.82 0.83
Uniform Delay, d1 16.8 36.2 10.2 0.0 19.0 25.1 25.4 25.5
Progression Factor 0.47 0.87 1.52 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 6.6 1.0 0.2 0.0 9.5 13.0 10.7
Delay (s) 9.3 37.9 16.5 0.2 19.1 34.6 38.4 36.2
Level of Service A D B A B C D D
Approach Delay (s) 9.3 14.6 19.1 36.4
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1469
Volume (vph) 21 1563 298 0 849 383 582 0 345 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 1645 314 0 894 403 613 0 363 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 22 1645 314 0 894 403 613 180 181 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 48.0 80.0 41.3 80.0 23.0 23.0 23.0 23.0
Effective Green, g (s) 2.7 48.5 80.0 41.8 80.0 23.5 23.5 23.5 23.5
Actuated g/C Ratio 0.03 0.61 1.00 0.52 1.00 0.29 0.29 0.29 0.29
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 3885 1583 2657 1583 792 442 442 432
v/s Ratio Prot 0.01 c0.26 0.18 0.12
v/s Ratio Perm 0.20 0.25 c0.23 0.12 0.01
v/c Ratio 0.37 0.42 0.20 0.34 0.25 0.77 0.41 0.41 0.04
Uniform Delay, d1 37.8 8.3 0.0 11.1 0.0 25.8 22.7 22.7 20.2
Progression Factor 1.11 1.21 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.2 0.2 0.3 0.4 4.7 0.6 0.6 0.0
Delay (s) 44.4 10.3 0.2 11.4 0.4 30.6 23.3 23.3 20.2
Level of Service D B A B A C C C C
Approach Delay (s) 9.1 8.0 27.9 20.2
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 4912 1610 3330 1583 1610 3387 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 4912 1610 3330 1583 1610 3387 1583
Volume (vph) 235 1228 462 165 690 202 384 293 241 179 354 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 247 1293 486 174 726 213 404 308 254 188 373 160
RTOR Reduction (vph) 0 0 39 0 58 0 0 0 208 0 0 133
Lane Group Flow (vph) 247 1293 447 174 881 0 229 483 46 180 381 27
Turn Type Prot pm+ov Prot Split Perm Split Perm
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 10.5 31.5 47.0 8.5 29.5 15.5 15.5 15.5 14.3 14.3 14.3
Effective Green, g (s) 11.0 32.0 48.0 9.0 30.0 16.0 16.0 16.0 14.8 14.8 14.8
Actuated g/C Ratio 0.13 0.36 0.55 0.10 0.34 0.18 0.18 0.18 0.17 0.17 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 430 1853 938 181 1678 293 607 288 271 571 267
v/s Ratio Prot 0.07 c0.25 0.09 c0.10 0.18 0.14 c0.15 0.11 c0.11
v/s Ratio Perm 0.20 0.03 0.02
v/c Ratio 0.57 0.70 0.48 0.96 0.53 0.78 0.80 0.16 0.66 0.67 0.10
Uniform Delay, d1 36.2 23.8 12.2 39.2 23.2 34.2 34.3 30.2 34.2 34.2 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 2.2 0.4 55.3 1.2 12.7 7.1 0.3 6.0 3.0 0.2
Delay (s) 38.1 26.0 12.6 94.6 24.4 46.9 41.5 30.5 40.2 37.1 31.0
Level of Service D C B F C D D C D D C
Approach Delay (s) 24.2 35.3 39.9 36.5
Approach LOS C D D D
Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 87.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1441 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1441 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 149 583 228 140 661 281 323 483 113 255 358 235
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 614 240 147 696 296 340 508 119 268 377 247
RTOR Reduction (vph) 0 0 187 0 0 227 0 0 81 0 0 178
Lane Group Flow (vph) 157 614 53 147 696 69 340 508 38 268 377 69
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 9.4 19.4 19.4 9.3 19.3 19.3 18.3 28.5 28.5 14.5 24.7 24.7
Effective Green, g (s) 9.9 19.9 19.9 9.8 19.8 19.8 18.8 29.0 29.0 15.0 25.2 25.2
Actuated g/C Ratio 0.11 0.22 0.22 0.11 0.22 0.22 0.21 0.32 0.32 0.17 0.28 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 195 752 320 193 781 349 371 602 512 296 523 445
v/s Ratio Prot c0.09 0.18 0.08 c0.20 c0.19 c0.27 0.15 0.20
v/s Ratio Perm 0.04 0.04 0.02 0.04
v/c Ratio 0.81 0.82 0.17 0.76 0.89 0.20 0.92 0.84 0.08 0.91 0.72 0.16
Uniform Delay, d1 39.0 33.2 28.2 38.8 33.9 28.5 34.7 28.2 21.0 36.7 29.1 24.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.9 6.8 0.2 16.2 12.4 0.3 26.7 13.5 0.3 29.1 8.3 0.7
Delay (s) 59.9 40.0 28.4 55.0 46.3 28.8 61.3 41.8 21.3 65.7 37.4 25.0
Level of Service E D C D D C E D C E D C
Approach Delay (s) 40.4 42.9 46.1 42.5
Approach LOS D D D D
Intersection Summary
HCM Average Control Delay 42.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 89.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3520 1770 3539 1583 1770 1672 1770 1639
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3520 1770 3539 1583 1770 1672 1770 1639
Volume (vph) 122 856 32 53 965 406 48 28 59 592 28 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 128 901 34 56 1016 427 51 29 62 623 29 116
RTOR Reduction (vph) 0 3 0 0 0 105 0 58 0 0 73 0
Lane Group Flow (vph) 128 932 0 56 1016 322 51 33 0 623 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.5 36.3 4.3 33.1 33.1 5.8 6.5 36.7 37.4
Effective Green, g (s) 8.0 36.8 4.8 33.6 33.6 6.3 7.0 37.2 37.9
Actuated g/C Ratio 0.08 0.36 0.05 0.33 0.33 0.06 0.07 0.37 0.37
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 139 1272 83 1168 522 110 115 647 610
v/s Ratio Prot c0.07 0.26 0.03 c0.29 c0.03 0.02 c0.35 0.04
v/s Ratio Perm 0.20
v/c Ratio 0.92 0.73 0.67 0.87 0.62 0.46 0.29 0.96 0.12
Uniform Delay, d1 46.6 28.2 47.7 32.0 28.7 46.1 45.0 31.6 21.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 52.9 3.8 19.5 8.9 5.4 3.1 1.4 26.3 0.1
Delay (s) 99.5 32.0 67.3 41.0 34.1 49.2 46.4 57.9 21.1
Level of Service F C E D C D D E C
Approach Delay (s) 40.1 40.0 47.4 50.9
Approach LOS D D D D
Intersection Summary
HCM Average Control Delay 42.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 101.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 953 560 66 1166 0 0 0 0 640 0 258
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1003 589 69 1227 0 0 0 0 674 0 272
RTOR Reduction (vph) 0 0 127 0 0 0 0 0 0 0 46 0
Lane Group Flow (vph) 0 1003 462 69 1227 0 0 0 0 674 226 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot 0.28 0.04 c0.35 c0.20 0.14
v/s Ratio Perm c0.29
v/c Ratio 0.69 0.71 0.29 0.59 0.61 0.44
Uniform Delay, d1 21.9 22.1 35.1 11.6 25.7 24.1
Progression Factor 1.00 1.00 1.28 1.72 1.00 1.00
Incremental Delay, d2 2.7 6.5 0.6 1.1 1.0 2.8
Delay (s) 24.6 28.7 45.3 21.1 26.7 26.9
Level of Service C C D C C C
Approach Delay (s) 26.1 22.4 0.0 26.7
Approach LOS C C A C
Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1596 0 0 683 543 273
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1680 0 0 719 572 287
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1680 0 0 719 572 273
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 59.3 59.3 21.7 21.7
Effective Green, g (s) 59.8 59.8 22.2 22.2
Actuated g/C Ratio 0.66 0.66 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2351 2351 847 390
v/s Ratio Prot c0.47 0.20 0.17
v/s Ratio Perm c0.17
v/c Ratio 0.71 0.31 0.68 0.70
Uniform Delay, d1 9.6 6.4 30.6 30.9
Progression Factor 0.40 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.3 2.1 5.6
Delay (s) 5.3 6.7 32.8 36.5
Level of Service A A C D
Approach Delay (s) 5.3 6.7 34.0
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.96 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.98 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1741 1819 1583 1770 3539 1583 1770 3534
Flt Permitted 0.84 0.84 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1502 1560 1583 1770 3539 1583 1770 3534
Volume (vph) 11 5 8 23 25 234 7 787 26 132 669 7
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 5 8 24 26 246 7 828 27 139 704 7
RTOR Reduction (vph) 0 7 0 0 0 214 0 0 13 0 1 0
Lane Group Flow (vph) 0 18 0 0 50 32 7 828 14 139 710 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.4 6.4 6.4 1.0 25.9 25.9 6.7 31.6
Effective Green, g (s) 6.9 6.9 6.9 1.5 26.4 26.4 7.2 32.1
Actuated g/C Ratio 0.13 0.13 0.13 0.03 0.50 0.50 0.14 0.61
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 197 205 208 51 1780 796 243 2161
v/s Ratio Prot 0.00 c0.23 c0.08 0.20
v/s Ratio Perm 0.01 c0.03 0.02 0.01
v/c Ratio 0.09 0.24 0.16 0.14 0.47 0.02 0.57 0.33
Uniform Delay, d1 20.0 20.5 20.2 24.9 8.5 6.5 21.2 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.6 0.4 1.2 0.2 0.0 3.2 0.1
Delay (s) 20.2 21.1 20.6 26.1 8.7 6.6 24.4 5.0
Level of Service C C C C A A C A
Approach Delay (s) 20.2 20.7 8.7 8.2
Approach LOS C C A A
Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 52.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



27: Millbrae Ave & Primrose Ave 2020 + Alternative D (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 161 5 7 265 2 16 0 2 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 169 5 7 279 2 17 0 2 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 281 175 469 470 172 471 472 280
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 175 469 470 172 471 472 280
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 97 100 100 100 100 100
cM capacity (veh/h) 1281 1402 501 489 872 499 488 759
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 288 19 1
Volume Left 1 7 17 0
Volume Right 5 2 2 0
cSH 1281 1402 526 488
Volume to Capacity 0.00 0.01 0.04 0.00
Queue Length 95th (ft) 0 0 3 0
Control Delay (s) 0.1 0.2 12.1 12.4
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 12.1 12.4
Approach LOS B B
Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 33.2% ICU Level of Service A
Analysis Period (min) 15

28: Millbrae Ave & Whistler Ave 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 146 2 4 279 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 154 2 4 294 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 156 464 467 155 468 464 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 156 464 467 155 468 464 298
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1259 1424 506 491 891 497 493 742
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 157 306 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1259 1424 493 532
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.5 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.5 11.8
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 154 27 7 331 27 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 162 28 7 348 28 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 191 539 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 539 176
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 1383 500 867
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 191 356 55
Volume Left 0 7 28
Volume Right 28 0 26
cSH 1700 1383 628
Volume to Capacity 0.11 0.01 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.2 11.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.3
Approach LOS B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15

30: Millbrae Ave & Labath Ave 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 160 23 36 225 0 114 0 26 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 168 24 38 237 0 120 0 27 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 237 193 493 493 181 521 505 237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 237 193 493 493 181 521 505 237
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 75 100 97 100 100 100
cM capacity (veh/h) 1330 1381 476 464 862 442 457 802
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 193 275 147 0
Volume Left 0 38 120 0
Volume Right 24 0 27 0
cSH 1330 1381 519 1700
Volume to Capacity 0.00 0.03 0.28 0.00
Queue Length 95th (ft) 0 2 29 0
Control Delay (s) 0.0 1.3 14.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 1.3 14.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 131 51 0 235 55 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 54 0 247 58 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 412 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 412 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 90 100
cM capacity (veh/h) 1382 596 880
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 192 247 58
Volume Left 0 0 58
Volume Right 54 0 0
cSH 1700 1382 596
Volume to Capacity 0.11 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 31 174 141 15 853 196 538
v/c Ratio 0.10 0.71 0.39 0.12 0.88 0.83 0.42
Control Delay 19.6 49.0 15.7 43.5 27.8 66.1 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.6 49.0 15.7 43.5 27.8 66.1 7.3
Queue Length 50th (ft) 6 83 19 7 356 102 97
Queue Length 95th (ft) 30 #181 74 28 545 #251 226
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 385 294 416 127 1082 237 1320
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.59 0.34 0.12 0.79 0.83 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

2: Wilfred Ave & Primrose Ave 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT NBT NBR SBT
Lane Group Flow (vph) 289 666 37 512 33
v/c Ratio 0.26 0.84 0.10 0.70 0.10
Control Delay 4.2 20.8 17.0 8.0 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 20.8 17.0 8.0 13.6
Queue Length 50th (ft) 15 85 9 0 6
Queue Length 95th (ft) 68 #417 28 60 22
Internal Link Dist (ft) 1130 2170 446 2150
Turn Bay Length (ft)
Base Capacity (vph) 1174 855 588 870 565
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.25 0.78 0.06 0.59 0.06
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 42 659 198 810 61 417 189 45
v/c Ratio 0.30 0.47 0.62 0.43 0.38 0.77 0.72 0.08
Control Delay 49.1 24.6 35.5 9.7 46.1 14.0 55.7 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 24.6 35.5 9.7 46.1 14.0 55.7 17.1
Queue Length 50th (ft) 26 157 112 97 37 0 113 15
Queue Length 95th (ft) 60 251 167 127 70 85 m181 m32
Internal Link Dist (ft) 1080 1070 911 2200
Turn Bay Length (ft) 150 150
Base Capacity (vph) 138 1415 319 1885 325 674 301 776
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.47 0.62 0.43 0.19 0.62 0.63 0.06
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative D (Mitigated)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 56 1166 536 1019 151 111 588 228 168
v/c Ratio 0.38 0.82 0.92 0.57 0.50 0.49 0.69 0.92 0.63
Control Delay 55.4 26.1 45.5 13.1 44.2 47.2 7.8 83.7 24.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.4 26.1 45.5 13.1 44.2 47.2 7.8 83.7 24.0
Queue Length 50th (ft) 35 209 179 146 87 67 0 145 26
Queue Length 95th (ft) m62 #472 m188 m177 154 116 50 #287 86
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft) 150 150
Base Capacity (vph) 155 1417 584 1782 300 317 962 248 416
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.82 0.92 0.57 0.50 0.35 0.61 0.92 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 161 1266 268 77 727 768 293 400 368 477 316
v/c Ratio 0.60 0.85 0.37 0.73 1.19 0.83 0.91 0.87dl 0.89 0.86 0.82
Control Delay 41.1 21.0 3.8 76.7 129.5 14.3 73.0 41.2 51.8 57.0 40.5
Queue Delay 0.0 3.2 0.0 0.0 57.5 0.9 0.0 0.0 1.3 4.3 0.0
Total Delay 41.1 24.1 3.8 76.7 187.0 15.2 73.0 41.2 53.1 61.3 40.5
Queue Length 50th (ft) 105 334 13 49 ~608 80 202 128 160 153 109
Queue Length 95th (ft) m138 m#546 m19 m#93 m#802 m#373 #373 181 #329 #234 #249
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 294 1487 725 106 609 925 322 654 413 566 390
Starvation Cap Reductn 0 0 0 0 60 37 0 0 0 0 0
Spillback Cap Reductn 0 139 0 0 0 0 0 0 7 45 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.94 0.37 0.73 1.32 0.86 0.91 0.61 0.91 0.92 0.81
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative D (Mitigated)
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1472 643 81 903 374 969
v/c Ratio 0.82 0.67 0.39 0.43 0.70 1.12dr
Control Delay 12.9 4.5 48.1 10.5 37.7 37.5
Queue Delay 16.9 2.6 0.0 0.1 0.0 49.6
Total Delay 29.8 7.1 48.1 10.6 37.7 87.1
Queue Length 50th (ft) 212 62 26 215 226 276
Queue Length 95th (ft) m361 m94 m39 m262 346 #401
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1805 959 206 2088 531 1101
Starvation Cap Reductn 361 200 0 0 0 0
Spillback Cap Reductn 0 0 0 162 0 224
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.02 0.85 0.39 0.47 0.70 1.10
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 806 1040 525 493 259 273 601 9 18
v/c Ratio 0.56 0.68 0.76 0.27 0.81 0.85 0.59 0.03 0.06
Control Delay 18.7 3.4 33.0 2.7 72.3 76.1 18.7 35.6 25.1
Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.7 3.7 33.0 2.7 72.3 76.1 18.7 35.6 25.1
Queue Length 50th (ft) 120 42 163 10 174 185 72 5 5
Queue Length 95th (ft) 158 42 223 19 m218 m#242 m84 19 25
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1449 1538 687 1851 319 321 1016 292 292
Starvation Cap Reductn 0 128 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.74 0.76 0.27 0.81 0.85 0.59 0.03 0.06
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative D (Mitigated)
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 144 1276 975 107 108
v/c Ratio 0.43 0.53 0.51 0.26 0.24
Control Delay 55.7 5.1 15.5 33.2 7.6
Queue Delay 0.0 0.2 0.0 0.0 0.0
Total Delay 55.7 5.3 15.5 33.2 7.6
Queue Length 50th (ft) 49 64 192 56 0
Queue Length 95th (ft) 80 111 262 103 42
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 755 2424 1919 416 455
Starvation Cap Reductn 0 409 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.19 0.63 0.51 0.26 0.24
Intersection Summary
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 250 253 49 16 581 437 7 648 912
v/c Ratio 1.06 1.07 0.19 0.13 0.91 0.17 0.06 0.55 0.54
Control Delay 119.3 121.4 13.1 37.5 50.8 6.1 51.7 19.7 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 119.3 121.4 13.1 37.5 50.8 6.1 51.7 19.7 4.8
Queue Length 50th (ft) ~186 ~189 0 7 332 28 5 128 61
Queue Length 95th (ft) #347 #352 33 28 #523 96 m7 237 112
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 235 236 264 144 693 2523 110 1184 1702
Starvation Cap Reductn 0 0 0 0 0 0 0 0 226
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.06 1.07 0.19 0.11 0.84 0.17 0.06 0.55 0.62
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

13: Project Dwy & Stony Point Road 2020 + Alternative D (Mitigated)
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Lane Group WBL WBR NBT NBR SBT
Lane Group Flow (vph) 202 62 805 441 699
v/c Ratio 0.52 0.16 0.69 0.38 0.60
Control Delay 21.3 6.5 11.3 1.7 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 21.3 6.5 11.3 1.7 9.4
Queue Length 50th (ft) 44 0 127 0 99
Queue Length 95th (ft) 110 23 318 30 247
Internal Link Dist (ft) 306 2550 954
Turn Bay Length (ft)
Base Capacity (vph) 521 509 1223 1190 1223
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.12 0.66 0.37 0.57
Intersection Summary
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 266 493 753 266 261 640
v/c Ratio 0.68 0.78 0.94 0.32 0.93 0.53
Control Delay 32.2 16.9 41.0 3.1 69.1 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.2 16.9 41.0 3.1 69.1 8.2
Queue Length 50th (ft) 94 43 281 0 104 122
Queue Length 95th (ft) 164 #182 #503 38 #235 198
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 662 801 832 282 1216
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.74 0.94 0.32 0.93 0.53
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2020 + Alternative D (Mitigated)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 87 661 56 122 782 97 73 99 89 215 225
v/c Ratio 0.57 0.68 0.12 0.47 0.83 0.20 0.08 0.21 0.19 0.60 0.59
Control Delay 51.1 29.5 7.1 48.6 19.4 2.1 25.0 11.4 7.4 36.5 29.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.1 29.5 7.1 48.6 19.4 2.1 25.0 11.4 7.4 36.5 29.5
Queue Length 50th (ft) 43 151 0 27 65 1 14 11 0 103 84
Queue Length 95th (ft) #99 208 26 m39 m151 m2 31 51 36 176 160
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 155 1017 495 257 973 506 895 465 458 357 381
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.65 0.11 0.47 0.80 0.19 0.08 0.21 0.19 0.60 0.59
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 782 172 397 899 335 182 512 368 357 317 248
v/c Ratio 0.81 0.47 0.27 0.77 0.79 0.46 0.87 0.74 0.67 0.81 0.84 0.48
Control Delay 41.9 15.4 3.3 36.6 25.0 3.8 73.5 31.9 11.9 51.7 51.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.9 15.4 3.3 36.6 25.0 3.8 73.5 31.9 11.9 51.7 51.3 7.3
Queue Length 50th (ft) 79 90 5 107 244 28 92 108 16 92 151 0
Queue Length 95th (ft) m#200 109 m15 m#156 m287 m30 #210 163 106 #172 #279 57
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1669 636 515 1133 734 210 752 567 439 396 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.47 0.27 0.77 0.79 0.46 0.87 0.68 0.65 0.81 0.80 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2020 + Alternative D (Mitigated)
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1676 72 1172 268 24 322 322 449
v/c Ratio 0.69 0.49 0.56 0.17 0.05 0.78 0.82 0.84
Control Delay 9.3 42.0 18.2 0.2 9.5 38.5 42.5 36.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 42.0 18.2 0.2 9.5 38.5 42.5 36.4
Queue Length 50th (ft) 145 32 273 0 2 143 146 171
Queue Length 95th (ft) 183 m59 385 m0 17 238 #267 #284
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2415 147 2077 1583 576 476 455 611
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.49 0.56 0.17 0.04 0.68 0.71 0.73
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



20: Rohnert Park Expy & US-101 NB Ramps 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 22 1645 314 894 403 613 181 182 18
v/c Ratio 0.17 0.42 0.20 0.32 0.25 0.77 0.41 0.41 0.04
Control Delay 40.7 11.4 0.2 12.0 0.4 32.4 23.9 23.9 15.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.7 11.4 0.2 12.0 0.4 32.4 23.9 23.9 15.1
Queue Length 50th (ft) 12 169 0 69 0 144 75 75 5
Queue Length 95th (ft) m16 215 m0 157 0 170 112 113 17
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 3888 1583 2831 1583 1415 791 791 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 5 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.42 0.20 0.32 0.25 0.43 0.23 0.23 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 1293 486 174 939 229 483 254 180 381 160
v/c Ratio 0.57 0.70 0.50 0.96 0.54 0.78 0.80 0.51 0.66 0.67 0.40
Control Delay 42.6 26.6 10.7 99.8 22.7 54.4 45.7 8.4 47.0 40.6 8.8
Queue Delay 0.0 0.2 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.6 26.8 11.7 99.8 22.7 54.4 45.7 8.4 47.0 40.6 8.8
Queue Length 50th (ft) 69 229 121 101 142 137 145 0 104 110 0
Queue Length 95th (ft) 108 281 200 #229 184 #261 #220 63 181 160 52
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 430 1853 962 181 1736 301 622 503 297 624 422
Starvation Cap Reductn 0 94 239 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.74 0.67 0.96 0.54 0.76 0.78 0.50 0.61 0.61 0.38
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



22: Gravenstien Hwy & Stony Point Road 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 17
Kimley Horn and Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 157 614 240 147 696 296 340 508 119 268 377 247
v/c Ratio 0.80 0.82 0.47 0.76 0.89 0.51 0.92 0.84 0.20 0.91 0.72 0.40
Control Delay 68.9 43.5 7.6 64.6 49.8 7.5 66.5 43.1 5.3 71.5 38.3 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.9 43.5 7.6 64.6 49.8 7.5 66.5 43.1 5.3 71.5 38.3 5.6
Queue Length 50th (ft) 89 182 0 82 202 2 190 267 0 151 194 0
Queue Length 95th (ft) #191 #268 64 #177 #301 67 #349 #440 36 #295 #299 55
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 450 500 150 550 675 500 625
Base Capacity (vph) 198 755 508 197 787 578 374 603 593 296 525 623
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.81 0.47 0.75 0.88 0.51 0.91 0.84 0.20 0.91 0.72 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

23: Gravenstien Hwy & Redwood Drive 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 935 56 1016 427 51 91 623 145
v/c Ratio 0.90 0.72 0.54 0.88 0.69 0.39 0.47 0.95 0.21
Control Delay 101.2 32.5 66.7 42.7 25.5 54.7 26.4 56.8 7.0
Queue Delay 0.0 0.2 0.0 4.9 0.1 0.0 0.1 0.2 0.0
Total Delay 101.2 32.7 66.7 47.6 25.6 54.7 26.4 57.0 7.0
Queue Length 50th (ft) 84 281 36 326 153 32 18 389 12
Queue Length 95th (ft) #207 382 #92 #481 285 73 67 #661 52
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 142 1302 104 1156 622 139 304 658 762
Starvation Cap Reductn 0 0 0 95 7 0 0 0 0
Spillback Cap Reductn 0 39 0 0 0 0 9 1 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.74 0.54 0.96 0.69 0.37 0.31 0.95 0.19
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



24: Gravenstien Hwy & US-101 SB Ramps 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1003 589 69 1227 674 272
v/c Ratio 0.67 0.75 0.27 0.59 0.61 0.49
Control Delay 25.3 22.2 44.5 21.5 28.6 21.6
Queue Delay 0.4 0.3 0.0 0.5 0.0 0.3
Total Delay 25.8 22.4 44.5 22.0 28.6 21.9
Queue Length 50th (ft) 256 193 38 317 164 91
Queue Length 95th (ft) 331 #384 m70 386 222 166
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 790 295 2084 1106 556
Starvation Cap Reductn 149 22 0 389 0 0
Spillback Cap Reductn 63 0 0 181 0 53
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.77 0.23 0.72 0.61 0.54
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

25: Gravenstien Hwy & US-101 NB Ramps 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1680 719 572 287
v/c Ratio 0.71 0.31 0.67 0.71
Control Delay 6.0 7.7 34.1 38.0
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 6.1 7.7 34.1 38.0
Queue Length 50th (ft) 192 78 153 141
Queue Length 95th (ft) 250 146 177 197
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2351 2351 1221 574
Starvation Cap Reductn 60 0 0 0
Spillback Cap Reductn 0 178 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.73 0.33 0.47 0.50
Intersection Summary



26: Millbrae Ave & Stony Point Road 2020 + Alternative D (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 21
Kimley Horn and Associates

Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 50 246 7 828 27 139 711
v/c Ratio 0.09 0.19 0.53 0.04 0.46 0.03 0.47 0.29
Control Delay 15.2 19.0 7.9 23.3 11.8 4.9 23.8 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.2 19.0 7.9 23.3 11.8 4.9 23.8 5.5
Queue Length 50th (ft) 4 11 0 2 87 0 31 30
Queue Length 95th (ft) 20 36 47 12 156 12 88 116
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 479 487 637 191 1927 874 321 2421
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.10 0.39 0.04 0.43 0.03 0.43 0.29
Intersection Summary



NEAR-TERM 2008 + ALTERNATIVE E
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.91 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1699 1783 1583 1770 1843 1770 1861
Flt Permitted 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1699 1366 1583 1770 1843 1770 1861
Volume (vph) 0 8 14 106 13 97 12 795 62 91 514 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 8 15 112 14 102 13 837 65 96 541 3
RTOR Reduction (vph) 0 13 0 0 0 86 0 3 0 0 0 0
Lane Group Flow (vph) 0 10 0 0 126 16 13 899 0 96 544 0
Turn Type Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 11.7 11.7 11.7 1.0 47.3 4.6 50.9
Effective Green, g (s) 12.2 12.2 12.2 1.5 47.8 5.1 51.4
Actuated g/C Ratio 0.16 0.16 0.16 0.02 0.62 0.07 0.67
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 269 216 250 34 1143 117 1241
v/s Ratio Prot 0.01 0.01 c0.49 c0.05 c0.29
v/s Ratio Perm c0.09 0.01
v/c Ratio 0.04 0.58 0.06 0.38 0.79 0.82 0.44
Uniform Delay, d1 27.5 30.1 27.6 37.3 10.9 35.5 6.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 4.0 0.1 7.0 3.6 35.0 0.2
Delay (s) 27.5 34.1 27.7 44.4 14.5 70.5 6.3
Level of Service C C C D B E A
Approach Delay (s) 27.5 31.2 14.9 15.9
Approach LOS C C B B
Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 77.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Ave & Primrose Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 131 26 89 201 10 10 19 312 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 138 27 94 212 11 11 20 328 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1210
pX, platoon unblocked
vC, conflicting volume 222 165 593 582 152 915 591 217
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 222 165 593 582 152 915 591 217
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 93 97 95 63 93 97 99
cM capacity (veh/h) 1347 1413 381 393 895 146 389 823
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 316 359 32
Volume Left 11 94 11 11
Volume Right 27 11 328 11
cSH 1347 1413 806 281
Volume to Capacity 0.01 0.07 0.45 0.11
Queue Length 95th (ft) 1 5 58 9
Control Delay (s) 0.5 2.7 13.0 19.4
Lane LOS A A B C
Approach Delay (s) 0.5 2.7 13.0 19.4
Approach LOS B C
Intersection Summary
Average Delay 7.1
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15



3: Wilfred Ave & Whistler Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 433 10 10 279 20 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 456 11 11 294 21 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 315 466 823 818 461 823 813 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 315 466 823 818 461 823 813 304
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 96 97 98 96 97 99
cM capacity (veh/h) 1245 1095 277 305 600 276 307 736
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 477 325 32 32
Volume Left 11 11 11 11
Volume Right 11 21 11 11
cSH 1245 1095 351 364
Volume to Capacity 0.01 0.01 0.09 0.09
Queue Length 95th (ft) 1 1 7 7
Control Delay (s) 0.3 0.4 16.3 15.8
Lane LOS A A C C
Approach Delay (s) 0.3 0.4 16.3 15.8
Approach LOS C C
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 37.5% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 4
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 432 10 10 279 10 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 455 11 11 294 11 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked
vC, conflicting volume 304 465 817 806 460 817 806 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 465 817 806 460 817 806 299
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 96 97 98 96 97 99
cM capacity (veh/h) 1257 1096 280 310 601 279 310 741
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 476 315 32 32
Volume Left 11 11 11 11
Volume Right 11 11 11 11
cSH 1257 1096 354 367
Volume to Capacity 0.01 0.01 0.09 0.09
Queue Length 95th (ft) 1 1 7 7
Control Delay (s) 0.3 0.4 16.2 15.7
Lane LOS A A C C
Approach Delay (s) 0.3 0.4 16.2 15.7
Approach LOS C C
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15



5: Wilfred Ave & Labath Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 5
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.98 0.97 0.88 0.99
Flt Protected 0.99 0.99 0.99 0.96
Satd. Flow (prot) 1808 1785 1635 1771
Flt Permitted 0.90 0.79 0.96 0.31
Satd. Flow (perm) 1632 1426 1572 569
Volume (vph) 60 315 77 116 238 99 35 6 266 112 21 14
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 332 81 122 251 104 37 6 280 118 22 15
RTOR Reduction (vph) 0 6 0 0 8 0 0 223 0 0 6 0
Lane Group Flow (vph) 0 470 0 0 469 0 0 100 0 0 149 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 55.3 55.3 15.7 15.7
Effective Green, g (s) 55.8 55.8 16.2 16.2
Actuated g/C Ratio 0.70 0.70 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1138 995 318 115
v/s Ratio Prot
v/s Ratio Perm 0.29 c0.33 0.06 c0.26
v/c Ratio 0.41 0.47 0.31 1.30
Uniform Delay, d1 5.1 5.5 27.2 31.9
Progression Factor 1.00 1.06 1.00 1.00
Incremental Delay, d2 1.1 0.9 0.6 184.3
Delay (s) 6.2 6.7 27.7 216.1
Level of Service A A C F
Approach Delay (s) 6.2 6.7 27.7 216.1
Approach LOS A A C F
Intersection Summary
HCM Average Control Delay 34.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.97 0.98 0.91 0.96
Flt Protected 1.00 0.98 0.99 0.97
Satd. Flow (prot) 1802 1798 1682 1732
Flt Permitted 0.92 0.64 0.89 0.45
Satd. Flow (perm) 1671 1175 1510 806
Volume (vph) 52 493 148 187 326 89 80 45 222 88 13 47
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 55 519 156 197 343 94 84 47 234 93 14 49
RTOR Reduction (vph) 0 11 0 0 7 0 0 84 0 0 22 0
Lane Group Flow (vph) 0 719 0 0 627 0 0 281 0 0 134 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 53.4 53.4 17.6 17.6
Effective Green, g (s) 53.9 53.9 18.1 18.1
Actuated g/C Ratio 0.67 0.67 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1126 792 342 182
v/s Ratio Prot
v/s Ratio Perm 0.43 c0.53 c0.19 0.17
v/c Ratio 0.64 0.79 0.82 0.74
Uniform Delay, d1 7.5 9.1 29.4 28.7
Progression Factor 1.11 0.85 1.00 1.00
Incremental Delay, d2 2.4 6.5 14.5 14.5
Delay (s) 10.7 14.3 43.9 43.2
Level of Service B B D D
Approach Delay (s) 10.7 14.3 43.9 43.2
Approach LOS B B D D
Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 101.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



7: Wilfred Avenue & Redwood Drive 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1848 1583 1770 1863 1583 1770 3539 1583 3433 1741
Flt Permitted 0.89 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1655 1583 1770 1863 1583 1770 3539 1583 3433 1741
Volume (vph) 99 537 166 181 296 540 204 155 265 451 131 102
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 104 565 175 191 312 568 215 163 279 475 138 107
RTOR Reduction (vph) 0 0 110 0 0 273 0 0 237 0 35 0
Lane Group Flow (vph) 0 669 65 191 312 295 215 163 42 475 210 0
Turn Type Perm Perm Prot Perm Prot Perm Prot
Protected Phases 4 3 8 5 2 1 6
Permitted Phases 4 4 8 2
Actuated Green, G (s) 29.0 29.0 7.5 41.0 41.0 9.5 9.6 9.6 15.9 16.0
Effective Green, g (s) 29.5 29.5 8.0 41.5 41.5 10.0 10.1 10.1 16.4 16.5
Actuated g/C Ratio 0.37 0.37 0.10 0.52 0.52 0.12 0.13 0.13 0.20 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 610 584 177 966 821 221 447 200 704 359
v/s Ratio Prot c0.11 0.17 c0.12 0.05 c0.14 0.12
v/s Ratio Perm c0.40 0.04 0.19 0.03
v/c Ratio 1.10 0.11 1.08 0.32 0.36 0.97 0.36 0.21 0.67 0.59
Uniform Delay, d1 25.2 16.6 36.0 11.1 11.4 34.9 32.0 31.4 29.3 28.7
Progression Factor 1.17 1.80 1.17 0.93 2.40 1.00 1.00 1.00 1.12 1.15
Incremental Delay, d2 60.3 0.3 86.5 0.8 1.1 52.5 0.5 0.5 2.6 2.4
Delay (s) 89.9 30.2 128.6 11.1 28.5 87.3 32.5 31.9 35.4 35.4
Level of Service F C F B C F C C D D
Approach Delay (s) 77.6 41.3 50.2 35.4
Approach LOS E D D D
Intersection Summary
HCM Average Control Delay 51.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

8: Commerce Boulevard & Redwood Drive 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3527
Volume (vph) 5 30 140 5 95 95 164 155 5 30 202 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 147 5 100 100 173 163 5 32 213 5
RTOR Reduction (vph) 0 0 130 0 89 0 0 0 2 0 2 0
Lane Group Flow (vph) 5 32 17 5 111 0 173 163 3 32 216 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 12.8 48.9 48.9 3.3 39.4
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 13.3 49.4 49.4 3.8 39.9
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.17 0.62 0.62 0.05 0.50
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 294 2185 978 84 1759
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.05 0.02 c0.06
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.59 0.07 0.00 0.38 0.12
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 30.8 6.1 5.9 37.0 10.7
Progression Factor 1.00 1.00 1.00 0.84 1.36 1.09 0.98 0.98 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 1.3 0.4 2.5 0.1 0.0 2.9 0.1
Delay (s) 39.7 32.4 32.1 33.6 44.8 36.0 6.1 5.7 39.8 10.9
Level of Service D C C C D D A A D B
Approach Delay (s) 32.3 44.5 21.3 14.6
Approach LOS C D C B
Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 30.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.91
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3084
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3084
Volume (vph) 0 872 381 89 523 0 0 0 0 328 324 489
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 918 401 94 551 0 0 0 0 345 341 515
RTOR Reduction (vph) 0 0 143 0 0 0 0 0 0 0 213 0
Lane Group Flow (vph) 0 918 258 94 551 0 0 0 0 345 643 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 1002
v/s Ratio Prot c0.26 c0.03 0.16
v/s Ratio Perm 0.16 c0.21 0.21
v/c Ratio 0.56 0.35 0.45 0.27 0.66 0.64
Uniform Delay, d1 15.5 13.7 36.2 8.6 23.2 23.0
Progression Factor 1.22 1.73 1.01 0.91 1.00 1.00
Incremental Delay, d2 0.7 0.7 1.4 0.3 6.4 3.2
Delay (s) 19.7 24.5 38.2 8.1 29.6 26.2
Level of Service B C D A C C
Approach Delay (s) 21.1 12.5 0.0 27.2
Approach LOS C B A C
Intersection Summary
HCM Average Control Delay 21.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

10: Wilfred Ave & Commerce Boulevard 2008 + Alternative E (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3409 1681 1734 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3409 1681 1734 2787 1770 1814
Volume (vph) 0 604 595 413 360 117 253 108 569 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 636 626 435 379 123 266 114 599 44 43 9
RTOR Reduction (vph) 0 0 274 0 32 0 0 0 475 0 7 0
Lane Group Flow (vph) 0 636 352 435 470 0 185 195 124 44 45 0
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 33.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 34.5 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.43 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 683 558 1491 347 358 575 365 374
v/s Ratio Prot c0.13 0.11 c0.13 0.14 0.11 c0.11 c0.02 0.02
v/s Ratio Perm 0.12 0.04
v/c Ratio 0.56 0.52 0.78 0.32 0.53 0.54 0.21 0.12 0.12
Uniform Delay, d1 27.5 16.6 32.1 14.7 28.3 28.4 26.4 25.8 25.8
Progression Factor 1.48 4.60 1.18 1.22 0.87 0.87 1.55 0.84 0.82
Incremental Delay, d2 1.6 2.3 6.3 0.5 5.3 5.4 0.8 0.7 0.7
Delay (s) 42.2 78.8 44.1 18.4 30.0 30.1 41.7 22.4 21.9
Level of Service D E D B C C D C C
Approach Delay (s) 60.4 30.3 37.2 22.1
Approach LOS E C D C
Intersection Summary
HCM Average Control Delay 43.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3513 1770 1583
Volume (vph) 195 1016 653 33 92 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 205 1069 687 35 97 248
RTOR Reduction (vph) 0 0 4 0 0 183
Lane Group Flow (vph) 205 1069 718 0 97 65
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 10.0 50.5 36.0 20.5 20.5
Effective Green, g (s) 10.5 51.0 36.5 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 451 2256 1603 465 416
v/s Ratio Prot 0.06 c0.30 0.20 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.45 0.47 0.45 0.21 0.16
Uniform Delay, d1 32.1 7.5 14.9 23.0 22.7
Progression Factor 0.93 2.08 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.6 0.9 1.0 0.8
Delay (s) 30.4 16.3 15.8 24.0 23.5
Level of Service C B B C C
Approach Delay (s) 18.5 15.8 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

12: US-101 NB Ramps & Commerce Boulevard 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 12
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 418 3 40 8 3 5 514 489 2 7 435 600
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 440 3 42 8 3 5 541 515 2 7 458 632
RTOR Reduction (vph) 0 0 34 0 5 0 0 0 0 0 0 486
Lane Group Flow (vph) 220 223 8 0 11 0 541 517 0 7 458 146
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 15.4 15.4 15.4 1.5 27.1 43.6 1.5 18.0 18.0
Effective Green, g (s) 15.9 15.9 15.9 2.0 27.6 44.1 2.0 18.5 18.5
Actuated g/C Ratio 0.20 0.20 0.20 0.02 0.35 0.55 0.02 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 334 335 315 44 611 1950 44 818 366
v/s Ratio Prot 0.13 c0.13 c0.01 c0.31 0.15 0.00 c0.13
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.66 0.67 0.03 0.25 0.89 0.26 0.16 0.56 0.40
Uniform Delay, d1 29.5 29.6 25.8 38.3 24.7 9.4 38.2 27.2 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.40 0.97 4.55
Incremental Delay, d2 4.6 4.9 0.0 3.0 14.4 0.3 1.2 2.0 2.3
Delay (s) 34.2 34.5 25.9 41.3 39.1 9.8 54.7 28.4 120.9
Level of Service C C C D D A D C F
Approach Delay (s) 33.6 41.3 24.8 81.9
Approach LOS C D C F
Intersection Summary
HCM Average Control Delay 50.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1863
Volume (vph) 116 37 832 63 0 634
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 122 39 876 66 0 667
RTOR Reduction (vph) 0 33 0 18 0 0
Lane Group Flow (vph) 122 6 876 48 0 667
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G (s) 9.7 9.7 49.2 49.2 49.2
Effective Green, g (s) 10.2 10.2 49.7 49.7 49.7
Actuated g/C Ratio 0.15 0.15 0.73 0.73 0.73
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 238 1364 1159 1364
v/s Ratio Prot c0.07 c0.47 0.36
v/s Ratio Perm 0.00 0.03
v/c Ratio 0.46 0.02 0.64 0.04 0.49
Uniform Delay, d1 26.3 24.6 4.6 2.5 3.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.0 1.0 0.0 0.3
Delay (s) 27.6 24.6 5.6 2.5 4.1
Level of Service C C A A A
Approach Delay (s) 26.9 5.4 4.1
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 6.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 67.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 333 562 251 282 467
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 351 592 264 297 492
RTOR Reduction (vph) 0 274 0 150 0 0
Lane Group Flow (vph) 271 77 592 114 297 492
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.4 13.4 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.9 13.9 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 349 801 681 281 1215
v/s Ratio Prot c0.15 c0.32 c0.17 0.26
v/s Ratio Perm 0.05 0.07
v/c Ratio 0.69 0.22 0.74 0.17 1.06 0.40
Uniform Delay, d1 22.6 20.1 15.0 11.0 26.5 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.3 6.1 0.5 69.5 1.0
Delay (s) 27.8 20.4 21.0 11.5 96.0 6.2
Level of Service C C C B F A
Approach Delay (s) 23.7 18.1 40.0
Approach LOS C B D
Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 63.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 670 36 202 622 154 64 19 154 270 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 705 38 213 655 162 67 20 162 284 45 104
RTOR Reduction (vph) 0 0 29 0 0 119 0 63 70 0 59 0
Lane Group Flow (vph) 53 705 9 213 655 43 67 34 15 284 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.3 18.3 5.5 20.5 20.5 4.4 13.8 13.8 24.4 33.8
Effective Green, g (s) 3.8 18.8 18.8 6.0 21.0 21.0 4.9 14.3 14.3 24.9 34.3
Actuated g/C Ratio 0.05 0.24 0.24 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 832 372 257 929 416 210 279 269 551 715
v/s Ratio Prot 0.03 c0.20 0.06 c0.19 c0.02 c0.02 c0.16 0.05
v/s Ratio Perm 0.01 0.03 0.01
v/c Ratio 0.63 0.85 0.02 0.83 0.71 0.10 0.32 0.12 0.06 0.52 0.13
Uniform Delay, d1 37.4 29.2 23.5 36.5 26.7 22.4 36.0 27.6 27.3 22.6 13.8
Progression Factor 1.00 1.00 1.00 0.84 0.55 0.24 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 8.0 0.0 15.8 1.9 0.1 0.9 0.9 0.4 0.8 0.4
Delay (s) 51.8 37.2 23.6 46.5 16.5 5.3 36.8 28.5 27.7 23.4 14.2
Level of Service D D C D B A D C C C B
Approach Delay (s) 37.6 20.9 30.4 20.2
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 771 146 371 703 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 812 154 391 740 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 255 0 117 227 0 0 206
Lane Group Flow (vph) 245 812 51 391 740 122 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 26.0 26.0 11.5 25.4 25.4 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.6 26.5 26.5 12.0 25.9 25.9 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1684 524 515 1146 512 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.16 0.11 c0.21 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.08 0.03 0.03
v/c Ratio 0.88 0.48 0.10 0.76 0.65 0.24 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 21.3 18.5 32.6 23.1 19.8 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.81 0.50 0.37 0.78 0.69 0.97 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.1 0.7 0.3 5.3 2.3 0.9 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 45.8 11.4 7.0 30.7 18.2 20.1 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B A C B C D C C D D C
Approach Delay (s) 17.8 21.9 32.5 35.9
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4938 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4938 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1254 301 68 1071 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1320 317 72 1127 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 47 0 0 0 0 0 12 0 0 0 44
Lane Group Flow (vph) 0 1590 0 72 1127 209 0 13 0 370 370 325
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2216 117 2000 1583 512 439 420 530
v/s Ratio Prot c0.32 0.04 c0.32
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.21
v/c Ratio 0.72 0.62 0.56 0.13 0.03 0.84 0.88 0.61
Uniform Delay, d1 17.9 36.4 11.1 0.0 17.8 24.6 25.1 22.3
Progression Factor 0.41 1.02 1.19 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 8.6 1.1 0.2 0.0 13.7 18.9 2.1
Delay (s) 9.1 45.6 14.3 0.2 17.9 38.4 44.0 24.4
Level of Service A D B A B D D C
Approach Delay (s) 9.1 13.8 17.9 35.6
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 17.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.78
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1418
Volume (vph) 17 1677 273 0 1001 350 334 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1765 287 0 1054 368 352 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1765 287 0 1054 368 352 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 56.2 80.0 49.5 80.0 14.8 14.8 14.8 14.8
Effective Green, g (s) 2.7 56.7 80.0 50.0 80.0 15.3 15.3 15.3 15.3
Actuated g/C Ratio 0.03 0.71 1.00 0.62 1.00 0.19 0.19 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 4542 1583 3178 1583 515 288 288 271
v/s Ratio Prot 0.01 c0.28 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.13 0.11 0.01
v/c Ratio 0.30 0.39 0.18 0.33 0.23 0.68 0.56 0.56 0.06
Uniform Delay, d1 37.7 4.7 0.0 7.1 0.0 30.1 29.3 29.3 26.5
Progression Factor 1.07 0.99 1.00 0.56 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.2 0.2 0.2 0.3 3.7 2.3 2.3 0.1
Delay (s) 42.2 4.8 0.2 4.2 0.3 33.8 31.6 31.6 26.5
Level of Service D A A A A C C C C
Approach Delay (s) 4.5 3.2 32.8 26.5
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 4950 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 4950 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1184 545 141 787 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1246 574 148 828 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 395 0 38 0 0 0 189 0 0 164
Lane Group Flow (vph) 284 1246 179 148 969 0 226 475 47 107 242 29
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 12.5 24.5 24.5 10.6 22.6 15.4 15.4 15.4 11.5 11.5 11.5
Effective Green, g (s) 13.0 25.0 25.0 11.1 23.1 15.9 15.9 15.9 12.0 12.0 12.0
Actuated g/C Ratio 0.16 0.31 0.31 0.14 0.29 0.20 0.20 0.20 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 558 1589 495 246 1429 320 662 315 242 509 237
v/s Ratio Prot 0.08 c0.25 0.08 c0.20 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.11 0.03 0.02
v/c Ratio 0.51 0.78 0.36 0.60 0.68 0.71 0.72 0.15 0.44 0.48 0.12
Uniform Delay, d1 30.6 25.0 21.3 32.4 25.2 29.9 30.0 26.5 31.0 31.1 29.4
Progression Factor 0.90 0.90 2.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 3.7 1.9 4.1 2.6 6.9 3.7 0.2 1.3 0.7 0.2
Delay (s) 28.3 26.2 65.1 36.5 27.8 36.8 33.7 26.7 32.2 31.8 29.7
Level of Service C C E D C D C C C C C
Approach Delay (s) 37.1 28.9 32.7 31.1
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 33.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 119 321 494 108 142 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 125 338 520 114 149 360 231
RTOR Reduction (vph) 0 67 0 0 0 96 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 29 338 520 39 149 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 0.08 0.19
v/s Ratio Perm 0.02 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.08 0.94 0.81 0.07 0.83 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 20.7 27.3 20.5 15.2 30.6 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.1 33.1 10.4 0.3 26.8 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 20.7 60.4 30.9 15.4 57.4 37.3 21.3
Level of Service E C E C C E C B E D C
Approach Delay (s) 39.7 33.8 39.4 36.4
Approach LOS D C D D
Intersection Summary
HCM Average Control Delay 37.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3515 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3515 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 671 32 53 754 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 706 34 56 794 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 135 0 61 0 0 60 0
Lane Group Flow (vph) 107 737 0 56 794 216 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1125 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.21 0.03 c0.22 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.14
v/c Ratio 0.67 0.65 0.58 0.79 0.48 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 26.3 41.6 29.7 26.7 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.68 0.59 0.22 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 3.0 8.0 5.7 3.3 22.4 1.0 5.7 0.1
Delay (s) 50.4 29.3 36.2 23.4 9.2 64.9 40.2 30.6 16.7
Level of Service D C D C A E D C B
Approach Delay (s) 32.0 19.8 49.1 27.8
Approach LOS C B D C
Intersection Summary
HCM Average Control Delay 26.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 407 99 916 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 428 104 964 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 107 0 0 0 0 0 0 0 85 0
Lane Group Flow (vph) 0 862 321 104 964 0 0 0 0 673 138 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.27 c0.20 0.09
v/s Ratio Perm 0.20
v/c Ratio 0.59 0.49 0.44 0.46 0.61 0.27
Uniform Delay, d1 20.7 19.6 35.8 10.5 25.7 22.6
Progression Factor 0.54 0.48 1.25 1.65 1.00 1.00
Incremental Delay, d2 1.3 2.0 1.2 0.7 1.0 1.3
Delay (s) 12.5 11.5 46.0 18.0 26.7 23.9
Level of Service B B D B C C
Approach Delay (s) 12.1 20.7 0.0 26.0
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 367 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 386 248
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 1538 0 0 649 386 227
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 63.1 63.1 17.9 17.9
Effective Green, g (s) 63.6 63.6 18.4 18.4
Actuated g/C Ratio 0.71 0.71 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2501 2501 702 324
v/s Ratio Prot c0.43 0.18 0.11
v/s Ratio Perm c0.14
v/c Ratio 0.61 0.26 0.55 0.70
Uniform Delay, d1 6.8 4.7 32.1 33.3
Progression Factor 0.32 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 0.9 6.7
Delay (s) 3.1 5.0 33.0 40.0
Level of Service A A C D
Approach Delay (s) 3.1 5.0 35.7
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.94 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.99 0.99 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1718 1842 1583 1770 3539 1583 1770 3536
Flt Permitted 0.92 0.94 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1601 1747 1583 1770 3539 1583 1770 3536
Volume (vph) 7 6 11 2 7 203 19 752 20 116 562 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 6 12 2 7 214 20 792 21 122 592 4
RTOR Reduction (vph) 0 10 0 0 0 185 0 0 10 0 0 0
Lane Group Flow (vph) 0 15 0 0 9 29 20 792 11 122 596 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.3 6.3 6.3 0.9 24.9 24.9 4.8 28.8
Effective Green, g (s) 6.8 6.8 6.8 1.4 25.4 25.4 5.3 29.3
Actuated g/C Ratio 0.14 0.14 0.14 0.03 0.51 0.51 0.11 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 220 240 217 50 1816 812 190 2093
v/s Ratio Prot 0.01 c0.22 c0.07 c0.17
v/s Ratio Perm 0.01 0.01 c0.02 0.01
v/c Ratio 0.07 0.04 0.14 0.40 0.44 0.01 0.64 0.28
Uniform Delay, d1 18.6 18.5 18.8 23.6 7.6 5.9 21.2 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.3 5.2 0.2 0.0 7.2 0.1
Delay (s) 18.7 18.6 19.1 28.8 7.7 5.9 28.4 5.0
Level of Service B B B C A A C A
Approach Delay (s) 18.7 19.0 8.2 9.0
Approach LOS B B A A
Intersection Summary
HCM Average Control Delay 10.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

27: Millbrae Ave & Primrose Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 139 3 4 199 2 9 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 146 3 4 209 2 9 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 212 149 369 370 148 370 371 211
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 212 149 369 370 148 370 371 211
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 98 100 100 100 100 100
cM capacity (veh/h) 1359 1432 585 557 899 584 557 830
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 151 216 11 1
Volume Left 1 4 9 0
Volume Right 3 2 1 0
cSH 1359 1432 606 557
Volume to Capacity 0.00 0.00 0.02 0.00
Queue Length 95th (ft) 0 0 1 0
Control Delay (s) 0.1 0.2 11.0 11.5
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.0 11.5
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15



28: Millbrae Ave & Whistler Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 123 2 4 208 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 129 2 4 219 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 132 365 368 131 369 365 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 132 365 368 131 369 365 223
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1341 1454 588 559 919 578 561 816
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 133 232 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1341 1454 561 614
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.2 11.5 10.9
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.5 10.9
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15

29: Millbrae Ave & Langner Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 149 9 4 270 5 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 157 9 4 284 5 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 166 454 162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 454 162
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1412 562 883
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 166 288 17
Volume Left 0 4 5
Volume Right 9 0 12
cSH 1700 1412 749
Volume to Capacity 0.10 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 9.9
Lane LOS A A
Approach Delay (s) 0.0 0.1 9.9
Approach LOS A
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15



30: Millbrae Ave & Labath Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 9 11 250 0 25 0 8 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 9 12 263 0 26 0 8 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 263 173 454 454 168 463 459 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 263 173 454 454 168 463 459 263
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 95 100 99 100 100 100
cM capacity (veh/h) 1301 1404 513 498 876 501 495 775
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 173 275 35 0
Volume Left 0 12 26 0
Volume Right 9 0 8 0
cSH 1301 1404 570 1700
Volume to Capacity 0.00 0.01 0.06 0.00
Queue Length 95th (ft) 0 1 5 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15

31: Millbrae Ave & Dowdell Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 135 22 0 235 37 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 142 23 0 247 39 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 165 401 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 165 401 154
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1413 605 892
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 247 39
Volume Left 0 0 39
Volume Right 23 0 0
cSH 1700 1413 605
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 23 126 102 13 902 96 544
v/c Ratio 0.08 0.56 0.29 0.10 0.80 0.67 0.42
Control Delay 16.6 36.9 8.6 37.8 19.7 57.9 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.6 36.9 8.6 37.8 19.7 57.9 7.3
Queue Length 50th (ft) 3 52 0 5 296 42 76
Queue Length 95th (ft) 22 107 38 23 #623 #124 237
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 384 299 426 132 1169 144 1308
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.42 0.24 0.10 0.77 0.67 0.42
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

5: Wilfred Ave & Labath Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 476 477 323 155
v/c Ratio 0.42 0.48 0.60 0.75
Control Delay 7.5 8.1 9.8 48.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 7.5 8.1 9.8 48.9
Queue Length 50th (ft) 78 80 18 71
Queue Length 95th (ft) 194 m184 75 119
Internal Link Dist (ft) 1080 1070 911 2200
Turn Bay Length (ft)
Base Capacity (vph) 1140 1003 732 351
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.42 0.48 0.44 0.44
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



6: Wilfred Avenue & Dowdell Ave 2008 + Alternative E (Mitigated)
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 730 634 365 156
v/c Ratio 0.64 0.81 0.85 0.68
Control Delay 11.8 18.2 39.7 37.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.8 18.2 39.7 37.6
Queue Length 50th (ft) 257 219 119 56
Queue Length 95th (ft) 326 m#320 #250 #122
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft)
Base Capacity (vph) 1135 780 479 263
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.64 0.81 0.76 0.59
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

7: Wilfred Avenue & Redwood Drive 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 669 175 191 312 568 215 163 279 475 245
v/c Ratio 1.10 0.25 1.08 0.32 0.52 0.97 0.36 0.64 0.68 0.62
Control Delay 90.8 6.3 128.9 11.4 4.3 92.3 33.4 11.8 40.5 35.0
Queue Delay 122.7 0.0 0.0 1.2 0.5 0.0 0.0 0.1 0.0 0.0
Total Delay 213.5 6.3 128.9 12.6 4.8 92.3 33.4 12.0 40.5 35.0
Queue Length 50th (ft) ~381 13 ~110 52 17 109 40 4 120 100
Queue Length 95th (ft) m#572 m33 m#219 m107 84 #241 63 65 #229 177
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 610 694 177 966 1095 221 730 542 702 394
Starvation Cap Reductn 0 0 0 441 205 0 0 0 0 0
Spillback Cap Reductn 125 0 0 0 0 0 0 20 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.38 0.25 1.08 0.59 0.64 0.97 0.22 0.53 0.68 0.62
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 147 5 200 173 163 5 32 218
v/c Ratio 0.04 0.15 0.48 0.04 0.44 0.59 0.07 0.00 0.20 0.11
Control Delay 34.4 32.8 11.5 29.0 25.5 39.6 6.6 6.4 35.8 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.5 29.0 25.5 39.6 6.6 6.4 35.8 11.4
Queue Length 50th (ft) 2 15 0 2 20 82 5 0 15 23
Queue Length 95th (ft) 13 39 49 m6 72 m122 m38 m2 40 64
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 488 155 854 400 2462 1102 184 1918
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.07 0.00 0.17 0.11
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

9: Wilfred Avenue & US-101 SB Ramps 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 918 401 94 551 345 856
v/c Ratio 0.55 0.45 0.37 0.27 0.66 0.70
Control Delay 19.9 9.8 39.8 8.2 30.4 18.2
Queue Delay 4.0 1.4 0.0 0.0 0.0 0.0
Total Delay 24.0 11.2 39.8 8.2 30.4 18.2
Queue Length 50th (ft) 205 43 21 38 161 127
Queue Length 95th (ft) m242 m104 m44 67 261 197
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 892 257 2035 523 1215
Starvation Cap Reductn 663 303 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.68 0.37 0.27 0.66 0.70
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 636 626 435 502 185 195 599 44 52
v/c Ratio 0.56 0.65 0.78 0.33 0.53 0.54 0.57 0.12 0.14
Control Delay 42.5 12.9 48.2 16.5 30.6 30.7 6.3 22.7 19.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.5 12.9 48.2 16.5 30.6 30.7 6.3 22.7 19.5
Queue Length 50th (ft) 124 170 120 111 60 63 0 22 23
Queue Length 95th (ft) 153 260 #180 148 m124 m129 78 51 54
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 957 558 1523 347 358 1050 365 381
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.65 0.78 0.33 0.53 0.54 0.57 0.12 0.14
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 205 1069 722 97 248
v/c Ratio 0.46 0.47 0.45 0.21 0.41
Control Delay 32.3 16.6 16.2 24.5 5.8
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 32.3 17.2 16.2 24.5 5.8
Queue Length 50th (ft) 56 211 123 38 0
Queue Length 95th (ft) 88 245 180 76 53
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1609 465 598
Starvation Cap Reductn 0 740 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.71 0.45 0.21 0.41
Intersection Summary
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 220 223 42 16 541 517 7 458 632
v/c Ratio 0.66 0.67 0.12 0.11 1.02 0.23 0.05 0.40 0.67
Control Delay 38.7 39.0 8.8 29.3 74.3 9.2 47.1 25.1 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Total Delay 38.7 39.0 8.8 29.3 74.3 9.2 47.1 25.1 13.9
Queue Length 50th (ft) 107 109 0 5 ~278 39 4 103 124
Queue Length 95th (ft) 168 170 23 23 #478 147 m6 m#209 m#235
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 447 179 531 2270 177 1140 938
Starvation Cap Reductn 0 0 0 0 0 0 0 0 48
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.50 0.09 0.09 1.02 0.23 0.04 0.40 0.71
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

13: Project Dwy & Stony Point Road 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBT
Lane Group Flow (vph) 122 39 876 66 667
v/c Ratio 0.43 0.14 0.64 0.06 0.49
Control Delay 22.0 8.1 8.5 1.4 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 22.0 8.1 8.5 1.4 6.0
Queue Length 50th (ft) 32 0 129 0 81
Queue Length 95th (ft) 72 19 307 10 185
Internal Link Dist (ft) 306 2550 954
Turn Bay Length (ft)
Base Capacity (vph) 432 415 1373 1184 1373
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.28 0.09 0.64 0.06 0.49
Intersection Summary
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 351 592 264 297 492
v/c Ratio 0.69 0.56 0.74 0.32 1.06 0.40
Control Delay 32.6 6.7 22.9 3.1 100.8 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 6.7 22.9 3.1 100.8 6.8
Queue Length 50th (ft) 96 0 193 0 ~136 84
Queue Length 95th (ft) 168 57 #351 38 #272 136
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 654 800 830 281 1215
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.54 0.74 0.32 1.06 0.40
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 705 38 213 655 162 67 97 85 284 149
v/c Ratio 0.40 0.94 0.10 0.83 0.71 0.30 0.26 0.25 0.22 0.53 0.18
Control Delay 44.6 53.3 9.9 54.2 20.4 2.3 37.7 11.2 8.1 27.8 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 53.3 9.9 54.2 20.4 2.3 37.7 11.2 8.1 27.8 5.7
Queue Length 50th (ft) 26 183 0 38 131 0 16 8 0 118 13
Queue Length 95th (ft) 61 #290 23 m#104 #244 m4 36 48 36 193 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 929 535 257 392 387 531 827
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.94 0.10 0.83 0.71 0.30 0.26 0.25 0.22 0.53 0.18
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 812 154 391 740 377 144 435 274 383 278 256
v/c Ratio 0.88 0.48 0.25 0.76 0.65 0.49 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 52.0 11.6 2.0 34.8 18.7 4.4 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.0 11.6 2.0 34.8 18.7 4.4 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 76 57 3 107 182 35 71 74 0 95 129 0
Queue Length 95th (ft) m#133 m63 m6 #167 213 47 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1145 767 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.48 0.25 0.76 0.65 0.49 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1637 72 1127 209 25 370 370 369
v/c Ratio 0.71 0.51 0.56 0.13 0.05 0.84 0.88 0.64
Control Delay 8.9 48.9 15.2 0.2 9.8 43.2 48.5 23.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 48.9 15.2 0.2 9.8 43.2 48.5 23.6
Queue Length 50th (ft) 134 39 175 0 2 169 172 120
Queue Length 95th (ft) 171 m#78 247 m0 18 #318 #329 209
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2319 142 2000 1583 568 475 455 616
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.51 0.56 0.13 0.04 0.78 0.81 0.60
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



20: Rohnert Park Expy & US-101 NB Ramps 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1765 287 1054 368 352 161 161 18
v/c Ratio 0.14 0.39 0.18 0.31 0.23 0.68 0.56 0.56 0.06
Control Delay 38.9 5.3 0.2 4.3 0.3 36.5 35.8 35.8 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.9 5.3 0.2 4.3 0.3 36.5 35.8 35.8 21.6
Queue Length 50th (ft) 10 120 0 50 0 85 76 76 6
Queue Length 95th (ft) m13 m180 m0 109 m0 117 127 127 21
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 4540 1583 3348 1583 1415 790 790 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.39 0.18 0.31 0.23 0.25 0.20 0.20 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1246 574 148 1007 226 475 236 107 242 193
v/c Ratio 0.51 0.78 0.64 0.60 0.69 0.71 0.72 0.47 0.44 0.48 0.48
Control Delay 30.9 27.3 10.7 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Delay 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.9 27.3 11.0 46.8 28.3 42.9 36.7 7.4 35.9 33.6 8.9
Queue Length 50th (ft) 70 227 112 69 155 114 120 0 54 62 0
Queue Length 95th (ft) 107 #276 213 #187 #253 #210 173 56 98 91 51
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 558 1592 890 246 1470 342 707 522 342 720 488
Starvation Cap Reductn 0 0 51 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.78 0.68 0.60 0.69 0.66 0.67 0.45 0.31 0.34 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



22: Gravenstien Hwy & Stony Point Road 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 125 338 520 114 149 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.27 0.95 0.81 0.18 0.83 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.4 66.8 32.8 4.5 69.5 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.4 66.8 32.8 4.5 69.5 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 64 146 0
Queue Length 95th (ft) #162 #221 #155 184 37 #296 #358 30 #161 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 479 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.26 0.95 0.81 0.18 0.83 0.79 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

23: Gravenstien Hwy & Redwood Drive 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 740 56 794 351 51 91 511 132
v/c Ratio 0.67 0.60 0.47 0.74 0.57 0.43 0.44 0.80 0.18
Control Delay 64.2 29.8 39.9 23.0 6.5 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 29.8 39.9 23.0 6.5 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 203 33 237 4 28 14 237 10
Queue Length 95th (ft) #161 #285 #69 #336 18 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1232 118 1077 613 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.60 0.47 0.74 0.57 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



24: Gravenstien Hwy & US-101 SB Ramps 2008 + Alternative E (Mitigated)
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 428 104 964 673 223
v/c Ratio 0.58 0.56 0.39 0.46 0.61 0.37
Control Delay 12.9 8.1 46.8 18.2 28.6 12.4
Queue Delay 0.2 0.3 0.0 0.3 0.0 0.0
Total Delay 13.1 8.4 46.8 18.5 28.6 12.4
Queue Length 50th (ft) 124 65 57 223 164 40
Queue Length 95th (ft) 154 m101 m108 280 222 98
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 770 295 2084 1106 595
Starvation Cap Reductn 139 66 0 492 0 0
Spillback Cap Reductn 1 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.61 0.35 0.61 0.61 0.37
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

25: Gravenstien Hwy & US-101 NB Ramps 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 386 248
v/c Ratio 0.61 0.26 0.55 0.72
Control Delay 3.5 5.8 34.2 41.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.5 5.8 34.2 41.1
Queue Length 50th (ft) 0 58 102 119
Queue Length 95th (ft) 243 112 129 178
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2502 2502 1221 580
Starvation Cap Reductn 65 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.26 0.32 0.43
Intersection Summary



26: Millbrae Ave & Stony Point Road 2008 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 9 214 20 792 21 122 596
v/c Ratio 0.09 0.03 0.48 0.10 0.42 0.02 0.42 0.26
Control Delay 13.7 17.1 7.5 23.7 10.2 5.2 22.1 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.7 17.1 7.5 23.7 10.2 5.2 22.1 5.3
Queue Length 50th (ft) 3 2 0 4 78 0 26 21
Queue Length 95th (ft) 19 12 44 22 146 10 77 93
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 528 564 642 205 2048 925 323 2426
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.02 0.33 0.10 0.39 0.02 0.38 0.25
Intersection Summary



CUMULATIVE 2020 + ALTERNATIVE E
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1725 1785 1583 1770 1836 1770 1861
Flt Permitted 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1725 1364 1583 1770 1836 1770 1861
Volume (vph) 0 13 16 143 22 134 14 714 74 118 508 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 14 17 151 23 141 15 752 78 124 535 3
RTOR Reduction (vph) 0 14 0 0 0 94 0 4 0 0 0 0
Lane Group Flow (vph) 0 17 0 0 174 47 15 826 0 124 538 0
Turn Type Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 11.0 11.0 11.0 1.0 43.8 5.6 48.4
Effective Green, g (s) 11.5 11.5 11.5 1.5 44.3 6.1 48.9
Actuated g/C Ratio 0.16 0.16 0.16 0.02 0.60 0.08 0.66
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 268 212 246 36 1101 146 1231
v/s Ratio Prot 0.01 0.01 c0.45 c0.07 0.29
v/s Ratio Perm c0.13 0.03
v/c Ratio 0.06 0.82 0.19 0.42 0.75 0.85 0.44
Uniform Delay, d1 26.6 30.2 27.2 35.8 10.8 33.4 5.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 21.8 0.4 7.6 2.8 34.3 0.2
Delay (s) 26.7 52.0 27.5 43.4 13.6 67.8 6.2
Level of Service C D C D B E A
Approach Delay (s) 26.7 41.0 14.1 17.7
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 73.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Ave & Primrose Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.88 0.95
Flt Protected 1.00 0.99 1.00 0.98
Satd. Flow (prot) 1827 1836 1630 1750
Flt Permitted 0.97 0.87 0.99 0.85
Satd. Flow (perm) 1775 1609 1621 1518
Volume (vph) 10 170 26 88 280 9 10 19 312 10 10 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 179 27 93 295 9 11 20 328 11 11 11
RTOR Reduction (vph) 0 11 0 0 2 0 0 209 0 0 7 0
Lane Group Flow (vph) 0 206 0 0 395 0 0 150 0 0 26 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.0 10.0 10.1 10.1
Effective Green, g (s) 10.5 10.5 10.6 10.6
Actuated g/C Ratio 0.36 0.36 0.36 0.36
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 640 581 590 553
v/s Ratio Prot
v/s Ratio Perm 0.12 c0.25 c0.09 0.02
v/c Ratio 0.32 0.68 0.26 0.05
Uniform Delay, d1 6.7 7.9 6.5 6.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 3.3 0.2 0.0
Delay (s) 7.0 11.1 6.7 6.0
Level of Service A B A A
Approach Delay (s) 7.0 11.1 6.7 6.0
Approach LOS A B A A
Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 29.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



3: Wilfred Ave & Whistler Ave 2020 + Alternative E (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 472 10 9 359 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 497 11 9 378 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 387 507 941 929 502 941 930 383
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 387 507 941 929 502 941 930 383
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 95 96 98 95 96 98
cM capacity (veh/h) 1171 1057 229 263 569 229 262 665
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 518 397 32 32
Volume Left 11 9 11 11
Volume Right 11 9 11 11
cSH 1171 1057 302 310
Volume to Capacity 0.01 0.01 0.10 0.10
Queue Length 95th (ft) 1 1 9 8
Control Delay (s) 0.3 0.3 18.3 17.9
Lane LOS A A C C
Approach Delay (s) 0.3 0.3 18.3 17.9
Approach LOS C C
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 472 10 9 359 9 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 497 11 9 378 9 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked 0.92 0.92 0.92 0.92 0.92 0.92
vC, conflicting volume 387 507 936 929 502 936 925 378
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 332 507 930 923 502 930 919 322
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 95 96 98 95 96 98
cM capacity (veh/h) 1126 1057 213 243 569 212 244 660
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 518 9 378 9 32 32
Volume Left 11 9 0 0 11 11
Volume Right 11 0 0 9 11 11
cSH 1126 1057 1700 1700 284 291
Volume to Capacity 0.01 0.01 0.22 0.01 0.11 0.11
Queue Length 95th (ft) 1 1 0 0 9 9
Control Delay (s) 0.3 8.4 0.0 0.0 19.3 18.9
Lane LOS A A C C
Approach Delay (s) 0.3 0.2 19.3 18.9
Approach LOS C C
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15



5: Wilfred Ave & Labath Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 0.94 0.88 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 3491 1770 3344 1635 1778
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.35
Satd. Flow (perm) 1770 3491 1770 3344 1562 644
Volume (vph) 40 411 41 188 324 189 44 14 396 180 31 11
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 433 43 198 341 199 46 15 417 189 33 12
RTOR Reduction (vph) 0 8 0 0 87 0 0 271 0 0 3 0
Lane Group Flow (vph) 42 468 0 198 453 0 0 207 0 0 231 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 4.1 26.0 12.9 34.8 27.6 27.6
Effective Green, g (s) 4.6 26.5 13.4 35.3 28.1 28.1
Actuated g/C Ratio 0.06 0.33 0.17 0.44 0.35 0.35
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 102 1156 296 1476 549 226
v/s Ratio Prot 0.02 c0.13 c0.11 0.14
v/s Ratio Perm 0.13 c0.36
v/c Ratio 0.41 0.40 0.67 0.31 0.38 1.02
Uniform Delay, d1 36.4 20.7 31.2 14.4 19.4 25.9
Progression Factor 1.00 1.00 0.93 1.63 1.00 1.03
Incremental Delay, d2 2.7 1.1 5.0 0.5 0.4 66.1
Delay (s) 39.1 21.7 33.9 24.0 19.8 92.8
Level of Service D C C C B F
Approach Delay (s) 23.1 26.6 19.8 92.8
Approach LOS C C B F
Intersection Summary
HCM Average Control Delay 31.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 0.96 1.00 0.94 1.00 0.90 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3384 3433 3336 1770 1594 1504 1770 1655
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3384 3433 3336 1770 1594 1504 1770 1655
Volume (vph) 53 661 273 509 439 273 143 105 559 217 41 119
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 56 696 287 536 462 287 151 111 588 228 43 125
RTOR Reduction (vph) 0 53 0 0 105 0 0 94 226 0 102 0
Lane Group Flow (vph) 56 930 0 536 644 0 151 235 144 228 66 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 3.3 24.3 14.0 35.0 9.2 13.2 13.2 10.5 14.5
Effective Green, g (s) 3.8 24.8 14.5 35.5 9.7 13.7 13.7 11.0 15.0
Actuated g/C Ratio 0.05 0.31 0.18 0.44 0.12 0.17 0.17 0.14 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 1049 622 1480 215 273 258 243 310
v/s Ratio Prot 0.03 c0.27 c0.16 0.19 0.09 c0.15 c0.13 0.04
v/s Ratio Perm 0.10
v/c Ratio 0.67 0.89 0.86 0.44 0.70 0.86 0.56 0.94 0.21
Uniform Delay, d1 37.5 26.3 31.8 15.3 33.8 32.2 30.4 34.2 27.5
Progression Factor 1.00 0.88 0.65 1.44 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.5 7.9 6.8 0.1 9.9 27.9 8.4 40.6 1.6
Delay (s) 53.1 30.9 27.3 22.2 43.7 60.1 38.8 74.8 29.1
Level of Service D C C C D E D E C
Approach Delay (s) 32.1 24.3 47.9 55.4
Approach LOS C C D E
Intersection Summary
HCM Average Control Delay 35.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 0.91 0.91 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1770 1863 1583 1610 3271 1583 3433 1650
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1770 1863 1583 1610 3271 1583 3433 1650
Volume (vph) 151 1031 255 73 441 730 556 103 350 453 70 224
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 159 1085 268 77 464 768 585 108 368 477 74 236
RTOR Reduction (vph) 0 0 137 0 0 536 0 0 104 0 146 0
Lane Group Flow (vph) 159 1085 131 77 464 232 293 400 264 477 164 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 8 2
Actuated Green, G (s) 11.9 27.9 27.9 3.4 19.4 19.4 15.7 15.7 15.7 15.0 15.0
Effective Green, g (s) 12.4 28.4 28.4 3.9 19.9 19.9 16.2 16.2 16.2 15.5 15.5
Actuated g/C Ratio 0.16 0.35 0.35 0.05 0.25 0.25 0.20 0.20 0.20 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 274 1203 512 86 463 394 326 662 321 665 320
v/s Ratio Prot 0.09 c0.32 c0.04 0.25 c0.18 0.12 c0.14 0.10
v/s Ratio Perm 0.09 0.15 0.17
v/c Ratio 0.58 0.90 0.26 0.90 1.00 0.59 0.90 0.86dl 0.82 0.72 0.51
Uniform Delay, d1 31.4 24.5 18.3 37.8 30.1 26.5 31.1 29.0 30.5 30.2 28.9
Progression Factor 1.30 0.90 0.89 1.11 1.01 2.54 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 5.6 0.6 57.2 39.3 5.5 25.8 1.6 15.6 3.7 1.4
Delay (s) 42.3 27.7 16.8 99.1 69.7 72.6 56.9 30.6 46.1 33.9 30.3
Level of Service D C B F E E E C D C C
Approach Delay (s) 27.3 73.1 43.2 32.5
Approach LOS C E D C
Intersection Summary
HCM Average Control Delay 44.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3065
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3065
Volume (vph) 0 1392 445 77 729 0 0 0 0 355 288 512
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1465 468 81 767 0 0 0 0 374 303 539
RTOR Reduction (vph) 0 0 169 0 0 0 0 0 0 0 128 0
Lane Group Flow (vph) 0 1465 299 81 767 0 0 0 0 374 714 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 996
v/s Ratio Prot c0.41 0.02 c0.22
v/s Ratio Perm 0.19 0.23 0.23
v/c Ratio 0.89 0.41 0.39 0.38 0.72 0.87dr
Uniform Delay, d1 19.6 14.2 36.1 9.2 23.7 23.8
Progression Factor 0.90 1.44 0.94 0.72 1.00 1.00
Incremental Delay, d2 4.4 0.9 1.1 0.5 8.1 4.4
Delay (s) 22.1 21.3 34.9 7.1 31.9 28.2
Level of Service C C C A C C
Approach Delay (s) 21.9 9.8 0.0 29.3
Approach LOS C A A C
Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3520 1681 1693 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3520 1681 1693 2787 1770 1723
Volume (vph) 0 805 942 499 459 17 350 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 847 992 525 483 18 368 19 601 9 9 9
RTOR Reduction (vph) 0 0 336 0 3 0 0 0 466 0 7 0
Lane Group Flow (vph) 0 847 656 525 498 0 189 198 135 9 11 0
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.0 34.5 11.5 33.0 17.5 17.5 17.5 16.0 16.0
Effective Green, g (s) 17.5 35.5 12.0 33.5 18.0 18.0 18.0 16.5 16.5
Actuated g/C Ratio 0.22 0.44 0.15 0.42 0.22 0.22 0.22 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1112 702 515 1474 378 381 627 365 355
v/s Ratio Prot 0.17 c0.21 c0.15 0.14 0.11 0.12 0.01 c0.01
v/s Ratio Perm 0.20 0.05
v/c Ratio 0.76 0.93 1.02 0.34 0.50 0.52 0.22 0.02 0.03
Uniform Delay, d1 29.3 21.1 34.0 15.7 27.1 27.2 25.3 25.3 25.4
Progression Factor 1.42 3.80 1.18 1.18 0.85 0.84 1.34 1.00 1.00
Incremental Delay, d2 2.6 13.0 41.4 0.5 4.5 4.8 0.8 0.1 0.2
Delay (s) 44.3 93.4 81.6 19.1 27.4 27.8 34.5 25.5 25.5
Level of Service D F F B C C C C C
Approach Delay (s) 70.8 51.1 31.8 25.5
Approach LOS E D C C
Intersection Summary
HCM Average Control Delay 55.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 10
Kimley Horn and Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3503 1770 1583
Volume (vph) 137 1251 871 64 102 103
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 144 1317 917 67 107 108
RTOR Reduction (vph) 0 0 5 0 0 80
Lane Group Flow (vph) 144 1317 979 0 107 28
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 8.6 50.5 37.4 20.5 20.5
Effective Green, g (s) 9.1 51.0 37.9 21.0 21.0
Actuated g/C Ratio 0.11 0.64 0.47 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 2256 1660 465 416
v/s Ratio Prot 0.04 c0.37 0.28 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.37 0.58 0.59 0.23 0.07
Uniform Delay, d1 32.8 8.4 15.4 23.2 22.2
Progression Factor 0.81 2.26 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.8 1.5 1.2 0.3
Delay (s) 27.1 19.7 16.9 24.3 22.5
Level of Service C B B C C
Approach Delay (s) 20.4 16.9 23.4
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1687 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1687 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 338 3 47 8 3 5 552 413 2 7 616 820
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 356 3 49 8 3 5 581 435 2 7 648 863
RTOR Reduction (vph) 0 0 40 0 5 0 0 0 0 0 0 505
Lane Group Flow (vph) 178 181 9 0 11 0 581 437 0 7 648 358
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 13.6 13.6 13.6 1.5 27.1 45.4 1.5 19.8 19.8
Effective Green, g (s) 14.1 14.1 14.1 2.0 27.6 45.9 2.0 20.3 20.3
Actuated g/C Ratio 0.18 0.18 0.18 0.02 0.35 0.57 0.02 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 296 297 279 44 611 2029 44 898 402
v/s Ratio Prot 0.11 c0.11 c0.01 c0.33 0.12 0.00 0.18
v/s Ratio Perm 0.01 c0.23
v/c Ratio 0.60 0.61 0.03 0.25 0.95 0.22 0.16 0.72 0.89
Uniform Delay, d1 30.4 30.4 27.3 38.3 25.5 8.3 38.2 27.3 28.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.27 1.05 2.24
Incremental Delay, d2 3.4 3.5 0.0 3.0 24.8 0.2 0.5 1.4 8.6
Delay (s) 33.8 33.9 27.3 41.3 50.3 8.5 48.9 30.2 73.1
Level of Service C C C D D A D C E
Approach Delay (s) 33.1 41.3 32.4 54.7
Approach LOS C D C D
Intersection Summary
HCM Average Control Delay 44.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1863
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1863
Volume (vph) 116 37 765 63 0 664
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 122 39 805 66 0 699
RTOR Reduction (vph) 0 33 0 19 0 0
Lane Group Flow (vph) 122 6 805 47 0 699
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G (s) 9.7 9.7 45.2 45.2 45.2
Effective Green, g (s) 10.2 10.2 45.7 45.7 45.7
Actuated g/C Ratio 0.16 0.16 0.72 0.72 0.72
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 253 1332 1132 1332
v/s Ratio Prot c0.07 c0.43 0.38
v/s Ratio Perm 0.00 0.03
v/c Ratio 0.43 0.02 0.60 0.04 0.52
Uniform Delay, d1 24.2 22.7 4.6 2.7 4.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.0 0.8 0.0 0.4
Delay (s) 25.3 22.7 5.3 2.7 4.5
Level of Service C C A A A
Approach Delay (s) 24.7 5.1 4.5
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 6.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 63.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 144 31 12 359 363 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 152 33 13 378 382 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 204 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 204 408
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 96 99
cM capacity (veh/h) 422 803 1147
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 152 33 13 189 189 255 154
Volume Left 152 0 13 0 0 0 0
Volume Right 0 33 0 0 0 0 26
cSH 422 803 1147 1700 1700 1700 1700
Volume to Capacity 0.36 0.04 0.01 0.11 0.11 0.15 0.09
Queue Length 95th (ft) 40 3 1 0 0 0 0
Control Delay (s) 18.2 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 16.7 0.3 0.0
Approach LOS C
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15

16: Rohnert Park Expy & Stony Point Road 2020 + Alternative E (Mitigated)
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 253 264 563 253 275 506
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 278 593 266 289 533
RTOR Reduction (vph) 0 217 0 151 0 0
Lane Group Flow (vph) 266 61 593 115 289 533
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.2 13.2 26.6 26.6 9.5 40.6
Effective Green, g (s) 13.7 13.7 27.1 27.1 10.0 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 345 804 683 282 1219
v/s Ratio Prot c0.15 c0.32 c0.16 0.29
v/s Ratio Perm 0.04 0.07
v/c Ratio 0.69 0.18 0.74 0.17 1.02 0.44
Uniform Delay, d1 22.6 20.0 14.9 10.9 26.4 5.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.2 6.0 0.5 60.1 1.1
Delay (s) 27.7 20.2 20.9 11.5 86.5 6.4
Level of Service C C C B F A
Approach Delay (s) 23.8 18.0 34.6
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 25.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 62.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1577 1504 1770 1665
Volume (vph) 83 655 53 116 539 92 69 26 153 281 40 97
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 87 689 56 122 567 97 73 27 161 296 42 102
RTOR Reduction (vph) 0 0 44 0 0 76 0 57 70 0 55 0
Lane Group Flow (vph) 87 689 12 122 567 21 73 42 19 296 89 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.5 16.7 16.7 4.4 16.6 16.6 4.4 16.5 16.5 24.4 36.5
Effective Green, g (s) 5.0 17.2 17.2 4.9 17.1 17.1 4.9 17.0 17.0 24.9 37.0
Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.21 0.06 0.21 0.21 0.31 0.46
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 111 761 340 210 756 338 210 335 320 551 770
v/s Ratio Prot 0.05 c0.19 0.04 c0.16 c0.02 c0.03 c0.17 0.05
v/s Ratio Perm 0.01 0.01 0.01
v/c Ratio 0.78 0.91 0.04 0.58 0.75 0.06 0.35 0.13 0.06 0.54 0.12
Uniform Delay, d1 37.0 30.6 24.8 36.6 29.4 25.1 36.0 25.5 25.1 22.8 12.2
Progression Factor 1.00 1.00 1.00 0.82 0.56 0.29 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.4 14.2 0.0 3.2 3.3 0.1 1.0 0.8 0.4 1.0 0.3
Delay (s) 66.4 44.9 24.9 33.3 20.0 7.3 37.0 26.3 25.5 23.8 12.5
Level of Service E D C C B A D C C C B
Approach Delay (s) 45.8 20.5 29.0 20.1
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3222 1441 3433 1863 1583
Volume (vph) 216 770 163 377 650 318 173 326 510 339 301 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 227 811 172 397 684 335 182 343 537 357 317 248
RTOR Reduction (vph) 0 0 115 0 0 227 0 70 264 0 0 198
Lane Group Flow (vph) 227 811 57 397 684 108 182 443 103 357 317 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 25.8 25.8 11.5 25.2 25.2 9.0 15.0 15.0 9.7 15.7 15.7
Effective Green, g (s) 12.6 26.3 26.3 12.0 25.7 25.7 9.5 15.5 15.5 10.2 16.2 16.2
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.19 0.19 0.13 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1672 520 515 1137 509 210 624 279 438 377 321
v/s Ratio Prot c0.13 0.16 c0.12 c0.19 0.10 0.14 c0.10 c0.17
v/s Ratio Perm 0.04 0.07 0.07 0.03
v/c Ratio 0.81 0.49 0.11 0.77 0.60 0.21 0.87 0.71 0.37 0.82 0.84 0.16
Uniform Delay, d1 32.6 21.4 18.7 32.7 22.8 19.8 34.6 30.1 28.0 34.0 30.7 26.3
Progression Factor 0.78 0.55 0.42 0.90 0.84 1.17 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.3 0.7 0.3 5.9 2.0 0.8 29.1 3.7 0.8 11.1 15.4 0.2
Delay (s) 37.7 12.5 8.2 35.2 21.3 23.9 63.7 33.9 28.8 45.1 46.1 26.5
Level of Service D B A D C C E C C D D C
Approach Delay (s) 16.6 25.8 37.2 40.4
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.97 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4934 1770 3539 1583 1653 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.71 1.00
Satd. Flow (perm) 4934 1770 3539 1583 1548 1312 1255 1583
Volume (vph) 0 1298 320 68 909 255 6 0 17 611 1 427
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1366 337 72 957 268 6 0 18 643 1 449
RTOR Reduction (vph) 0 48 0 0 0 0 0 12 0 0 0 71
Lane Group Flow (vph) 0 1655 0 72 957 268 0 12 0 322 322 378
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 37.0 5.0 46.5 80.0 24.5 24.5 24.5 24.5
Effective Green, g (s) 37.5 5.5 47.0 80.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.47 0.07 0.59 1.00 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2313 122 2079 1583 484 410 392 495
v/s Ratio Prot c0.34 c0.04 0.27
v/s Ratio Perm 0.17 0.01 0.25 c0.26 0.24
v/c Ratio 0.72 0.59 0.46 0.17 0.02 0.79 0.82 0.76
Uniform Delay, d1 17.0 36.2 9.3 0.0 19.0 25.1 25.4 24.8
Progression Factor 0.45 0.76 1.56 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 6.9 0.7 0.2 0.0 9.5 13.0 6.9
Delay (s) 9.2 34.3 15.2 0.2 19.1 34.6 38.4 31.7
Level of Service A C B A B C D C
Approach Delay (s) 9.2 13.2 19.1 34.5
Approach LOS A B B C
Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.78
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1417
Volume (vph) 21 1602 298 0 857 383 370 0 345 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 1686 314 0 902 403 389 0 363 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 2 2 0 2 0
Lane Group Flow (vph) 22 1686 314 0 902 403 389 179 180 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 55.0 80.0 48.3 80.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 2.7 55.5 80.0 48.8 80.0 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.03 0.69 1.00 0.61 1.00 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 4446 1583 3102 1583 556 310 310 292
v/s Ratio Prot 0.01 c0.26 0.18 0.12
v/s Ratio Perm 0.20 0.25 c0.14 0.12 0.01
v/c Ratio 0.37 0.38 0.20 0.29 0.25 0.70 0.58 0.58 0.05
Uniform Delay, d1 37.8 5.1 0.0 7.4 0.0 29.5 28.6 28.6 25.5
Progression Factor 1.11 1.15 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.2 0.2 0.2 0.4 3.8 2.6 2.8 0.1
Delay (s) 44.6 6.0 0.2 7.6 0.4 33.3 31.2 31.4 25.6
Level of Service D A A A A C C C C
Approach Delay (s) 5.6 5.4 32.3 25.6
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 4914 1610 3330 1583 1610 3387 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 4914 1610 3330 1583 1610 3387 1583
Volume (vph) 235 1267 462 165 698 202 384 293 241 179 354 152
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 247 1334 486 174 735 213 404 308 254 188 373 160
RTOR Reduction (vph) 0 0 339 0 64 0 0 0 203 0 0 130
Lane Group Flow (vph) 247 1334 147 174 884 0 229 483 51 181 380 30
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 7.5 22.6 22.6 7.5 22.6 14.7 14.7 14.7 13.6 13.6 13.6
Effective Green, g (s) 8.0 23.1 23.1 8.0 23.1 15.2 15.2 15.2 14.1 14.1 14.1
Actuated g/C Ratio 0.10 0.30 0.30 0.10 0.30 0.20 0.20 0.20 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 359 1537 479 185 1486 320 663 315 297 625 292
v/s Ratio Prot 0.07 c0.26 c0.10 0.18 0.14 c0.15 c0.11 0.11
v/s Ratio Perm 0.09 0.03 0.02
v/c Ratio 0.69 0.87 0.31 0.94 0.59 0.72 0.73 0.16 0.61 0.61 0.10
Uniform Delay, d1 33.0 25.2 20.5 34.0 22.7 28.6 28.7 25.3 28.6 28.6 25.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 6.9 1.7 49.1 1.8 7.4 4.0 0.2 3.5 1.7 0.2
Delay (s) 38.4 32.1 22.1 83.0 24.4 36.0 32.7 25.6 32.1 30.3 26.0
Level of Service D C C F C D C C C C C
Approach Delay (s) 30.5 33.5 31.6 29.8
Approach LOS C C C C
Intersection Summary
HCM Average Control Delay 31.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 76.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 149 583 228 140 661 129 323 483 113 153 358 235
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 614 240 147 696 136 340 508 119 161 377 247
RTOR Reduction (vph) 0 59 0 0 0 103 0 0 78 0 0 181
Lane Group Flow (vph) 157 795 0 147 696 33 340 508 41 161 377 66
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 16.5 5.5 16.5 16.5 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 17.0 6.0 17.0 17.0 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.34 0.34 0.10 0.24 0.24
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 823 152 859 384 354 639 543 177 452 384
v/s Ratio Prot c0.09 c0.23 0.08 0.20 c0.19 c0.27 0.09 0.20
v/s Ratio Perm 0.02 0.03 0.04
v/c Ratio 1.03 0.97 0.97 0.81 0.09 0.96 0.79 0.08 0.91 0.83 0.17
Uniform Delay, d1 32.0 26.2 31.9 25.0 20.5 27.7 20.8 15.5 31.2 25.2 20.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 82.0 23.1 62.4 5.8 0.1 37.3 9.9 0.3 42.2 16.4 1.0
Delay (s) 114.0 49.3 94.3 30.8 20.6 65.0 30.6 15.8 73.4 41.6 21.9
Level of Service F D F C C E C B E D C
Approach Delay (s) 59.4 38.9 40.9 41.9
Approach LOS E D D D
Intersection Summary
HCM Average Control Delay 45.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3517 1770 3539 1583 1770 1672 1770 1639
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3517 1770 3539 1583 1770 1672 1770 1639
Volume (vph) 122 754 32 53 813 406 48 28 59 592 28 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 128 794 34 56 856 427 51 29 62 623 29 116
RTOR Reduction (vph) 0 4 0 0 0 164 0 57 0 0 61 0
Lane Group Flow (vph) 128 824 0 56 856 263 51 34 0 623 84 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.5 21.8 4.4 20.7 20.7 3.3 6.4 39.4 42.5
Effective Green, g (s) 6.0 22.3 4.9 21.2 21.2 3.8 6.9 39.9 43.0
Actuated g/C Ratio 0.07 0.25 0.05 0.24 0.24 0.04 0.08 0.44 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 871 96 834 373 75 128 785 783
v/s Ratio Prot 0.07 c0.23 0.03 c0.24 c0.03 0.02 c0.35 c0.05
v/s Ratio Perm 0.17
v/c Ratio 1.08 0.95 0.58 1.03 0.71 0.68 0.26 0.79 0.11
Uniform Delay, d1 42.0 33.3 41.6 34.4 31.5 42.5 39.2 21.5 12.9
Progression Factor 1.00 1.00 0.67 0.60 0.24 1.00 1.00 1.00 1.00
Incremental Delay, d2 107.4 20.0 7.7 36.1 9.5 22.4 1.1 5.5 0.1
Delay (s) 149.4 53.2 35.6 56.7 16.9 64.9 40.3 27.1 13.0
Level of Service F D D E B E D C B
Approach Delay (s) 66.1 43.1 49.1 24.4
Approach LOS E D D C
Intersection Summary
HCM Average Control Delay 45.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 953 458 66 1014 0 0 0 0 640 0 258
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1003 482 69 1067 0 0 0 0 674 0 272
RTOR Reduction (vph) 0 0 104 0 0 0 0 0 0 0 67 0
Lane Group Flow (vph) 0 1003 378 69 1067 0 0 0 0 674 205 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.28 0.04 c0.30 c0.20 0.13
v/s Ratio Perm 0.24
v/c Ratio 0.69 0.58 0.29 0.51 0.61 0.40
Uniform Delay, d1 21.9 20.6 35.1 10.9 25.7 23.7
Progression Factor 0.47 0.43 1.21 1.56 1.00 1.00
Incremental Delay, d2 1.5 2.1 0.6 0.9 1.0 2.3
Delay (s) 11.8 10.9 43.2 17.9 26.7 26.1
Level of Service B B D B C C
Approach Delay (s) 11.5 19.4 0.0 26.5
Approach LOS B B A C
Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1596 0 0 683 391 273
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1680 0 0 719 412 287
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1680 0 0 719 412 273
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 60.8 60.8 20.2 20.2
Effective Green, g (s) 61.3 61.3 20.7 20.7
Actuated g/C Ratio 0.68 0.68 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2410 2410 790 364
v/s Ratio Prot c0.47 0.20 0.12
v/s Ratio Perm c0.17
v/c Ratio 0.70 0.30 0.52 0.75
Uniform Delay, d1 8.7 5.7 30.3 32.2
Progression Factor 0.35 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.3 0.6 8.4
Delay (s) 4.3 6.1 30.9 40.7
Level of Service A A C D
Approach Delay (s) 4.3 6.1 34.9
Approach LOS A A C
Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.96 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.98 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1741 1819 1583 1770 3539 1583 1770 3533
Flt Permitted 0.84 0.84 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1505 1562 1583 1770 3539 1583 1770 3533
Volume (vph) 11 5 8 23 25 228 7 765 26 132 601 7
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 5 8 24 26 240 7 805 27 139 633 7
RTOR Reduction (vph) 0 7 0 0 0 208 0 0 14 0 1 0
Lane Group Flow (vph) 0 18 0 0 50 32 7 805 14 139 639 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.5 6.5 6.5 1.0 25.7 25.7 6.7 31.4
Effective Green, g (s) 7.0 7.0 7.0 1.5 26.2 26.2 7.2 31.9
Actuated g/C Ratio 0.13 0.13 0.13 0.03 0.50 0.50 0.14 0.61
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 209 211 51 1770 792 243 2151
v/s Ratio Prot 0.00 c0.23 c0.08 0.18
v/s Ratio Perm 0.01 c0.03 0.02 0.01
v/c Ratio 0.09 0.24 0.15 0.14 0.45 0.02 0.57 0.30
Uniform Delay, d1 19.9 20.3 20.1 24.8 8.5 6.6 21.2 4.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.6 0.3 1.2 0.2 0.0 3.2 0.1
Delay (s) 20.1 20.9 20.4 26.1 8.7 6.6 24.4 5.0
Level of Service C C C C A A C A
Approach Delay (s) 20.1 20.5 8.7 8.4
Approach LOS C C A A
Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 52.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



27: Millbrae Ave & Primrose Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 161 5 7 265 2 10 0 2 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 169 5 7 279 2 11 0 2 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 281 175 469 470 172 471 472 280
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 175 469 470 172 471 472 280
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 98 100 100 100 100 100
cM capacity (veh/h) 1281 1402 501 489 872 499 488 759
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 288 13 1
Volume Left 1 7 11 0
Volume Right 5 2 2 0
cSH 1281 1402 539 488
Volume to Capacity 0.00 0.01 0.02 0.00
Queue Length 95th (ft) 0 0 2 0
Control Delay (s) 0.1 0.2 11.8 12.4
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.8 12.4
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 32.9% ICU Level of Service A
Analysis Period (min) 15

28: Millbrae Ave & Whistler Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 146 2 4 279 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 154 2 4 294 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 302 156 464 467 155 468 464 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 302 156 464 467 155 468 464 298
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1259 1424 506 491 891 497 493 742
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 157 306 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1259 1424 493 532
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.5 11.8
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.5 11.8
Approach LOS B B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15



29: Millbrae Ave & Langner Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 154 27 7 331 27 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 162 28 7 348 28 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 191 539 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 539 176
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 1383 500 867
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 191 356 55
Volume Left 0 7 28
Volume Right 28 0 26
cSH 1700 1383 628
Volume to Capacity 0.11 0.01 0.09
Queue Length 95th (ft) 0 0 7
Control Delay (s) 0.0 0.2 11.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.3
Approach LOS B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15

30: Millbrae Ave & Labath Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 160 23 36 225 0 114 0 26 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 168 24 38 237 0 120 0 27 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 237 193 493 493 181 521 505 237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 237 193 493 493 181 521 505 237
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 75 100 97 100 100 100
cM capacity (veh/h) 1330 1381 476 464 862 442 457 802
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 193 275 147 0
Volume Left 0 38 120 0
Volume Right 24 0 27 0
cSH 1330 1381 519 1700
Volume to Capacity 0.00 0.03 0.28 0.00
Queue Length 95th (ft) 0 2 29 0
Control Delay (s) 0.0 1.3 14.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 1.3 14.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15



31: Millbrae Ave & Dowdell Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 131 51 0 235 55 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 138 54 0 247 58 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 412 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 412 165
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 90 100
cM capacity (veh/h) 1382 596 880
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 192 247 58
Volume Left 0 0 58
Volume Right 54 0 0
cSH 1700 1382 596
Volume to Capacity 0.11 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 31 174 141 15 830 124 538
v/c Ratio 0.09 0.69 0.37 0.11 0.77 0.79 0.40
Control Delay 16.9 41.5 11.6 38.0 18.9 70.5 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.9 41.5 11.6 38.0 18.9 70.5 7.5
Queue Length 50th (ft) 5 68 10 6 275 53 87
Queue Length 95th (ft) 27 145 58 25 470 #164 234
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 407 311 447 139 1139 156 1352
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.56 0.32 0.11 0.73 0.79 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

2: Wilfred Ave & Primrose Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 217 397 359 33
v/c Ratio 0.29 0.59 0.41 0.05
Control Delay 6.2 10.3 4.0 7.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.2 10.3 4.0 7.9
Queue Length 50th (ft) 13 31 3 2
Queue Length 95th (ft) 53 111 49 17
Internal Link Dist (ft) 1130 2170 446 2150
Turn Bay Length (ft)
Base Capacity (vph) 1138 1034 1106 952
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.19 0.38 0.32 0.03
Intersection Summary
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 42 476 198 540 478 234
v/c Ratio 0.27 0.41 0.67 0.33 0.58 0.84
Control Delay 39.0 24.0 39.2 20.2 5.9 48.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.0 24.0 39.2 20.2 5.9 48.9
Queue Length 50th (ft) 20 100 92 107 19 101
Queue Length 95th (ft) 52 158 m#159 156 74 m#172
Internal Link Dist (ft) 1080 1070 911 2200
Turn Bay Length (ft) 150 150
Base Capacity (vph) 153 1163 325 1631 933 354
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.41 0.61 0.33 0.51 0.66
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 56 983 536 749 151 329 370 228 168
v/c Ratio 0.40 0.96 0.86 0.47 0.71 0.82 0.72 0.94 0.38
Control Delay 43.1 42.0 32.7 19.3 53.1 37.3 17.2 81.1 11.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.1 42.0 32.7 19.3 53.1 37.3 17.2 81.1 11.0
Queue Length 50th (ft) 29 144 147 176 73 105 42 115 17
Queue Length 95th (ft) m53 m#348 m#194 m200 #156 #229 140 #247 65
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft) 150 150
Base Capacity (vph) 139 1029 621 1586 221 447 550 243 488
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.96 0.86 0.47 0.68 0.74 0.67 0.94 0.34
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 159 1085 268 77 464 768 293 400 368 477 310
v/c Ratio 0.58 0.87 0.40 0.68 1.00 0.83 0.90 0.86dl 0.87 0.72 0.67
Control Delay 44.1 28.3 5.8 68.4 74.1 16.7 63.1 33.3 42.1 36.8 20.0
Queue Delay 0.0 28.2 0.0 0.0 20.4 1.5 0.0 0.0 260.1 0.0 0.0
Total Delay 44.1 56.5 5.8 68.4 94.6 18.2 63.1 33.3 302.3 36.8 20.0
Queue Length 50th (ft) 80 258 18 42 ~260 121 157 100 117 113 56
Queue Length 95th (ft) m86 m#383 m29 m#93 m#488 #348 #310 147 #270 163 140
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 365 1243 663 114 465 930 332 675 430 708 484
Starvation Cap Reductn 0 0 0 0 29 55 0 0 0 0 0
Spillback Cap Reductn 0 211 0 0 0 0 0 0 197 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 1.05 0.40 0.68 1.06 0.88 0.88 0.59 1.58 0.67 0.64
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1465 468 81 767 374 842
v/c Ratio 0.87 0.51 0.32 0.38 0.72 0.87dr
Control Delay 22.4 8.5 36.2 7.2 32.9 23.3
Queue Delay 66.5 1.3 0.0 0.0 0.3 2.5
Total Delay 88.9 9.8 36.2 7.3 33.2 25.8
Queue Length 50th (ft) 321 97 17 37 179 158
Queue Length 95th (ft) m#487 m129 m38 75 #292 231
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 918 257 2035 523 1124
Starvation Cap Reductn 402 255 0 0 0 0
Spillback Cap Reductn 5 0 0 147 13 169
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.15 0.71 0.32 0.41 0.73 0.88
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Graton Rancheria Casino & Hotel PM Peak

Page 7
Kimley Horn and Associates

Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 847 992 525 501 189 198 601 9 18
v/c Ratio 0.76 0.96 1.02 0.34 0.50 0.52 0.55 0.02 0.05
Control Delay 44.6 29.3 82.6 19.1 28.0 28.4 5.4 25.7 18.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0
Total Delay 44.6 29.3 82.6 19.1 28.0 28.4 5.7 25.7 18.8
Queue Length 50th (ft) 169 360 ~152 129 64 67 0 4 4
Queue Length 95th (ft) m191 m#566 #253 177 127 131 66 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1112 1038 515 1478 378 381 1093 365 363
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 140 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.96 1.02 0.34 0.50 0.52 0.63 0.02 0.05
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 8
Kimley Horn and Associates

Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 144 1317 984 107 108
v/c Ratio 0.37 0.58 0.59 0.23 0.22
Control Delay 28.3 20.2 17.3 24.8 6.3
Queue Delay 0.0 2.2 0.0 0.0 0.0
Total Delay 28.3 22.4 17.3 24.8 6.3
Queue Length 50th (ft) 39 293 178 42 0
Queue Length 95th (ft) m58 367 251 83 36
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1666 465 495
Starvation Cap Reductn 0 760 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.16 0.88 0.59 0.23 0.22
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 178 181 49 16 581 437 7 648 863
v/c Ratio 0.60 0.61 0.15 0.11 1.09 0.19 0.05 0.53 0.87
Control Delay 38.1 38.4 9.0 29.3 96.8 8.3 42.6 26.8 16.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1
Total Delay 38.1 38.4 9.0 29.3 96.8 8.3 42.6 26.8 18.3
Queue Length 50th (ft) 87 89 0 5 ~333 28 3 155 202
Queue Length 95th (ft) 140 141 25 23 #524 122 m3 m#231 m#255
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 452 179 531 2347 177 1217 989
Starvation Cap Reductn 0 0 0 0 0 0 0 0 49
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.41 0.11 0.09 1.09 0.19 0.04 0.53 0.92
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

13: Project Dwy & Stony Point Road 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group WBL WBR NBT NBR SBT
Lane Group Flow (vph) 122 39 805 66 699
v/c Ratio 0.41 0.13 0.60 0.06 0.52
Control Delay 19.7 7.8 7.9 1.4 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.7 7.8 7.9 1.4 6.7
Queue Length 50th (ft) 28 0 108 0 85
Queue Length 95th (ft) 72 19 258 10 199
Internal Link Dist (ft) 306 2550 954
Turn Bay Length (ft)
Base Capacity (vph) 461 441 1362 1175 1362
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.26 0.09 0.59 0.06 0.51
Intersection Summary
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 266 278 593 266 289 533
v/c Ratio 0.69 0.49 0.74 0.32 1.02 0.44
Control Delay 32.6 6.4 22.7 3.1 91.6 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 6.4 22.7 3.1 91.6 7.1
Queue Length 50th (ft) 94 0 188 0 ~126 89
Queue Length 95th (ft) 164 52 #352 38 #264 152
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 599 803 834 282 1219
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.46 0.74 0.32 1.02 0.44
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 87 689 56 122 567 97 73 99 89 296 144
v/c Ratio 0.64 0.91 0.15 0.47 0.75 0.23 0.28 0.23 0.21 0.56 0.17
Control Delay 58.8 49.1 8.8 34.4 22.6 2.9 38.1 12.0 7.8 28.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.8 49.1 8.8 34.4 22.6 2.9 38.1 12.0 7.8 28.4 5.5
Queue Length 50th (ft) 43 178 0 19 112 1 18 11 0 123 12
Queue Length 95th (ft) #111 #280 29 m40 m147 m4 38 52 37 202 43
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 136 757 382 257 757 415 257 427 423 531 862
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.91 0.15 0.47 0.75 0.23 0.28 0.23 0.21 0.56 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



18: Rohnert Park Expy & Redwood Drive 2020 + Alternative E (Mitigated)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 811 172 397 684 335 182 513 367 357 317 248
v/c Ratio 0.81 0.49 0.27 0.77 0.60 0.46 0.87 0.74 0.67 0.81 0.84 0.48
Control Delay 44.2 12.7 2.3 39.3 21.8 5.0 73.5 31.9 12.1 51.7 51.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.2 12.7 2.3 39.3 21.8 5.0 73.5 31.9 12.1 51.7 51.3 7.3
Queue Length 50th (ft) 71 59 4 106 176 40 92 108 17 92 151 0
Queue Length 95th (ft) m#111 m66 m7 m#160 m230 m42 #210 163 107 #172 #279 57
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1669 636 515 1134 735 210 753 565 439 396 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.49 0.27 0.77 0.60 0.46 0.87 0.68 0.65 0.81 0.80 0.47
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2020 + Alternative E (Mitigated)
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1703 72 957 268 24 322 322 449
v/c Ratio 0.71 0.49 0.46 0.17 0.05 0.78 0.82 0.79
Control Delay 9.2 38.8 16.8 0.2 9.5 38.5 42.5 29.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 38.8 16.8 0.2 9.5 38.5 42.5 29.6
Queue Length 50th (ft) 146 36 199 0 2 143 146 149
Queue Length 95th (ft) 185 m#60 298 m0 17 238 #267 255
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2415 146 2078 1583 576 476 455 640
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.49 0.46 0.17 0.04 0.68 0.71 0.70
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



20: Rohnert Park Expy & US-101 NB Ramps 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 22 1686 314 902 403 389 181 182 18
v/c Ratio 0.17 0.38 0.20 0.28 0.25 0.70 0.58 0.59 0.06
Control Delay 40.8 6.6 0.2 7.9 0.4 36.0 35.2 35.3 20.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.8 6.6 0.2 7.9 0.4 36.0 35.2 35.3 20.5
Queue Length 50th (ft) 12 125 0 50 0 93 86 86 6
Queue Length 95th (ft) m16 190 m0 125 0 125 136 138 21
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 4449 1583 3276 1583 1415 791 791 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.38 0.20 0.28 0.25 0.27 0.23 0.23 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 1334 486 174 948 229 483 254 181 380 160
v/c Ratio 0.69 0.87 0.59 0.94 0.61 0.71 0.73 0.49 0.61 0.61 0.38
Control Delay 45.1 33.7 5.8 90.3 23.1 42.9 36.1 7.5 38.5 33.4 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 33.7 5.8 90.3 23.1 42.9 36.1 7.5 38.5 33.4 7.8
Queue Length 50th (ft) 61 229 0 87 132 115 121 0 90 93 0
Queue Length 95th (ft) #112 #321 68 #211 179 #220 178 58 159 139 47
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 360 1535 817 186 1547 342 708 537 337 710 458
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.87 0.59 0.94 0.61 0.67 0.68 0.47 0.54 0.54 0.35
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 157 854 147 696 136 340 508 119 161 377 247
v/c Ratio 1.03 0.97 0.97 0.81 0.28 0.96 0.79 0.19 0.91 0.83 0.44
Control Delay 118.8 49.3 102.1 34.1 6.2 70.2 32.2 4.5 83.1 43.6 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 118.8 49.3 102.1 34.1 6.2 70.2 32.2 4.5 83.1 43.6 6.5
Queue Length 50th (ft) ~72 176 65 148 0 146 194 0 70 154 3
Queue Length 95th (ft) #183 #295 #170 #230 39 #298 #346 31 #176 #292 54
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 152 883 152 859 487 354 639 621 177 452 565
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.97 0.97 0.81 0.28 0.96 0.79 0.19 0.91 0.83 0.44
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

23: Gravenstien Hwy & Redwood Drive 2020 + Alternative E (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 828 56 856 427 51 91 623 145
v/c Ratio 1.08 0.84 0.47 0.95 0.76 0.43 0.44 0.81 0.17
Control Delay 150.1 41.0 39.1 39.6 12.5 52.2 22.9 34.4 5.2
Queue Delay 0.0 0.5 0.0 0.0 0.5 0.0 0.0 0.0 0.0
Total Delay 150.1 41.5 39.1 39.6 13.0 52.2 22.9 34.4 5.2
Queue Length 50th (ft) ~82 240 31 247 5 28 16 310 9
Queue Length 95th (ft) #194 #354 m58 #361 #111 65 59 #556 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 118 981 118 904 564 118 366 767 844
Starvation Cap Reductn 0 0 0 0 16 0 0 0 0
Spillback Cap Reductn 0 22 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.86 0.47 0.95 0.78 0.43 0.25 0.81 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1003 482 69 1067 674 272
v/c Ratio 0.67 0.63 0.27 0.51 0.61 0.47
Control Delay 12.1 8.3 42.6 18.1 28.6 18.3
Queue Delay 0.4 0.5 0.0 0.3 0.0 0.0
Total Delay 12.5 8.8 42.6 18.4 28.6 18.3
Queue Length 50th (ft) 151 87 38 253 164 75
Queue Length 95th (ft) m181 m121 m78 314 222 148
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 767 295 2084 1106 577
Starvation Cap Reductn 138 65 0 404 0 0
Spillback Cap Reductn 34 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.69 0.23 0.64 0.61 0.47
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

25: Gravenstien Hwy & US-101 NB Ramps 2020 + Alternative E (Mitigated)
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1680 719 412 287
v/c Ratio 0.70 0.30 0.52 0.76
Control Delay 4.9 7.0 31.7 42.5
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 4.9 7.0 31.7 42.5
Queue Length 50th (ft) 189 75 105 143
Queue Length 95th (ft) 250 137 131 205
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2409 2409 1221 574
Starvation Cap Reductn 61 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.30 0.34 0.50
Intersection Summary
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 50 240 7 805 27 139 640
v/c Ratio 0.09 0.18 0.52 0.04 0.46 0.03 0.47 0.27
Control Delay 15.1 18.8 7.8 23.1 11.7 4.9 23.4 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.1 18.8 7.8 23.1 11.7 4.9 23.4 5.4
Queue Length 50th (ft) 4 11 0 2 84 0 31 26
Queue Length 95th (ft) 20 36 46 12 151 12 88 103
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 481 490 635 191 1929 875 323 2412
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.10 0.38 0.04 0.42 0.03 0.43 0.27
Intersection Summary



NEAR-TERM 2008 + ALTERNATIVE H
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Avenue & Stony Point Road 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.91 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1699 1781 1583 1770 1831 1770 1860
Flt Permitted 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1699 1355 1583 1770 1831 1770 1860
Volume (vph) 0 8 14 123 11 132 11 754 97 148 514 6
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 8 15 129 12 139 12 794 102 156 541 6
RTOR Reduction (vph) 0 13 0 0 0 113 0 5 0 0 0 0
Lane Group Flow (vph) 0 10 0 0 141 26 12 891 0 156 547 0
Turn Type Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 12.2 12.2 12.2 1.0 43.8 8.3 51.1
Effective Green, g (s) 12.7 12.7 12.7 1.5 44.3 8.8 51.6
Actuated g/C Ratio 0.16 0.16 0.16 0.02 0.57 0.11 0.66
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 221 258 34 1043 200 1234
v/s Ratio Prot 0.01 0.01 c0.49 c0.09 0.29
v/s Ratio Perm c0.10 0.02
v/c Ratio 0.04 0.64 0.10 0.35 0.85 0.78 0.44
Uniform Delay, d1 27.4 30.4 27.7 37.7 14.0 33.6 6.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 5.9 0.2 6.2 6.9 17.7 0.3
Delay (s) 27.5 36.3 27.9 43.9 21.0 51.2 6.5
Level of Service C D C D C D A
Approach Delay (s) 27.5 32.1 21.3 16.4
Approach LOS C C C B
Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 77.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Avenue & Primrose Ave 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 233 10 8 245 8 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 245 11 8 258 8 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1210
pX, platoon unblocked
vC, conflicting volume 266 256 566 555 251 566 556 262
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 266 256 566 555 251 566 556 262
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 98 99 97 98 99
cM capacity (veh/h) 1298 1309 416 434 788 416 433 777
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 266 275 32 32
Volume Left 11 8 11 11
Volume Right 11 8 11 11
cSH 1298 1309 502 500
Volume to Capacity 0.01 0.01 0.06 0.06
Queue Length 95th (ft) 1 0 5 5
Control Delay (s) 0.4 0.3 12.7 12.7
Lane LOS A A B B
Approach Delay (s) 0.4 0.3 12.7 12.7
Approach LOS B B
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15



3: Wilfred Avenue & Whistler Ave 2008 + Alternative H (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 232 10 7 241 15 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 244 11 7 254 16 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 269 255 563 555 249 563 552 262
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 269 255 563 555 249 563 552 262
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 98 99 97 98 99
cM capacity (veh/h) 1294 1310 419 434 789 419 436 777
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 265 277 32 32
Volume Left 11 7 11 11
Volume Right 11 16 11 11
cSH 1294 1310 503 503
Volume to Capacity 0.01 0.01 0.06 0.06
Queue Length 95th (ft) 1 0 5 5
Control Delay (s) 0.4 0.3 12.6 12.6
Lane LOS A A B B
Approach Delay (s) 0.4 0.3 12.6 12.6
Approach LOS B B
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Avenue & Langner Ave 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 129 113 79 179 8 85 17 114 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 136 119 83 188 8 89 18 120 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99
vC, conflicting volume 197 255 591 579 195 704 635 193
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 187 255 586 574 195 701 630 183
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 94 77 95 86 96 97 99
cM capacity (veh/h) 1371 1310 381 394 846 274 366 849
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 265 280 227 32
Volume Left 11 83 89 11
Volume Right 119 8 120 11
cSH 1371 1310 539 397
Volume to Capacity 0.01 0.06 0.42 0.08
Queue Length 95th (ft) 1 5 52 6
Control Delay (s) 0.4 2.8 16.5 14.9
Lane LOS A A C B
Approach Delay (s) 0.4 2.8 16.5 14.9
Approach LOS C B
Intersection Summary
Average Delay 6.3
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15



5: Wilfred Avenue & Labath Ave 2008 + Alternative H (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.99 1.00 0.85 0.99
Flt Protected 1.00 0.95 1.00 0.97 1.00 0.96
Satd. Flow (prot) 1803 1770 1837 1814 1583 1779
Flt Permitted 0.97 0.95 1.00 0.90 1.00 0.87
Satd. Flow (perm) 1754 1770 1837 1680 1583 1602
Volume (vph) 15 183 54 262 246 25 20 17 395 17 3 1
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 16 193 57 276 259 26 21 18 416 18 3 1
RTOR Reduction (vph) 0 13 0 0 7 0 0 0 246 0 1 0
Lane Group Flow (vph) 0 253 0 276 278 0 0 39 170 0 21 0
Turn Type Perm Prot Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 16.4 17.9 38.8 32.2 32.2 32.2
Effective Green, g (s) 16.9 18.4 39.3 32.7 32.7 32.7
Actuated g/C Ratio 0.21 0.23 0.49 0.41 0.41 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 371 407 902 687 647 655
v/s Ratio Prot c0.16 0.15
v/s Ratio Perm c0.14 0.02 c0.11 0.01
v/c Ratio 0.68 0.68 0.31 0.06 0.26 0.03
Uniform Delay, d1 29.1 28.1 12.2 14.3 15.7 14.2
Progression Factor 1.00 1.69 0.68 1.02 1.12 1.04
Incremental Delay, d2 5.1 3.7 0.2 0.2 1.0 0.1
Delay (s) 34.2 51.2 8.5 14.8 18.6 14.8
Level of Service C D A B B B
Approach Delay (s) 34.2 29.5 18.3 14.8
Approach LOS C C B B
Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.91 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1770 1835 1770 1851 1676 1740
Flt Permitted 0.95 1.00 0.95 1.00 0.96 0.86
Satd. Flow (perm) 1770 1835 1770 1851 1619 1547
Volume (vph) 11 525 59 82 506 23 21 14 75 14 2 6
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 553 62 86 533 24 22 15 79 15 2 6
RTOR Reduction (vph) 0 6 0 0 2 0 0 54 0 0 4 0
Lane Group Flow (vph) 12 609 0 86 555 0 0 62 0 0 19 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 1.1 35.5 6.6 41.0 24.4 24.4
Effective Green, g (s) 1.6 36.0 7.1 41.5 24.9 24.9
Actuated g/C Ratio 0.02 0.45 0.09 0.52 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 35 826 157 960 504 482
v/s Ratio Prot 0.01 c0.33 c0.05 0.30
v/s Ratio Perm c0.04 0.01
v/c Ratio 0.34 0.74 0.55 0.58 0.12 0.04
Uniform Delay, d1 38.7 18.1 34.9 13.2 19.7 19.2
Progression Factor 0.84 1.40 0.99 1.41 1.00 1.00
Incremental Delay, d2 5.0 3.0 3.2 0.7 0.5 0.2
Delay (s) 37.7 28.4 37.7 19.4 20.2 19.4
Level of Service D C D B C B
Approach Delay (s) 28.6 21.8 20.2 19.4
Approach LOS C C C B
Intersection Summary
HCM Average Control Delay 24.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1830 1770 1863 1583 1770 3539 1583 3433 1741
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1830 1770 1863 1583 1770 3539 1583 3433 1741
Volume (vph) 46 500 67 180 338 541 172 154 267 425 128 100
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 48 526 71 189 356 569 181 162 281 447 135 105
RTOR Reduction (vph) 0 6 0 0 0 323 0 0 246 0 35 0
Lane Group Flow (vph) 48 591 0 189 356 246 181 162 35 447 205 0
Turn Type Prot Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 3.4 28.5 9.0 34.1 34.1 8.5 9.5 9.5 15.0 16.0
Effective Green, g (s) 3.9 29.0 9.5 34.6 34.6 9.0 10.0 10.0 15.5 16.5
Actuated g/C Ratio 0.05 0.36 0.12 0.43 0.43 0.11 0.12 0.12 0.19 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 86 663 210 806 685 199 442 198 665 359
v/s Ratio Prot 0.03 c0.32 c0.11 0.19 c0.10 0.05 c0.13 0.12
v/s Ratio Perm 0.16 0.02
v/c Ratio 0.56 0.89 0.90 0.44 0.36 0.91 0.37 0.18 0.67 0.57
Uniform Delay, d1 37.2 24.0 34.8 15.9 15.3 35.1 32.1 31.3 29.9 28.6
Progression Factor 1.23 0.69 1.17 1.24 2.75 1.00 1.00 1.00 1.15 1.17
Incremental Delay, d2 5.3 12.3 32.5 1.5 1.3 39.0 0.5 0.4 2.7 2.2
Delay (s) 51.0 28.9 73.1 21.3 43.3 74.1 32.6 31.8 37.0 35.6
Level of Service D C E C D E C C D D
Approach Delay (s) 30.5 41.3 44.3 36.5
Approach LOS C D D D
Intersection Summary
HCM Average Control Delay 38.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

8: Commerce Boulevard & Redwood Drive 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3529
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1583 1770 3274 1770 3539 1583 1770 3529
Volume (vph) 5 30 138 5 95 95 164 147 5 30 233 5
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 32 145 5 100 100 173 155 5 32 245 5
RTOR Reduction (vph) 0 0 129 0 89 0 0 0 2 0 1 0
Lane Group Flow (vph) 5 32 16 5 111 0 173 155 3 32 249 0
Turn Type Prot Perm Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 1.3 8.5 8.5 1.3 8.5 12.8 48.9 48.9 3.3 39.4
Effective Green, g (s) 1.8 9.0 9.0 1.8 9.0 13.3 49.4 49.4 3.8 39.9
Actuated g/C Ratio 0.02 0.11 0.11 0.02 0.11 0.17 0.62 0.62 0.05 0.50
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 210 178 40 368 294 2185 978 84 1760
v/s Ratio Prot c0.00 0.02 0.00 c0.03 c0.10 0.04 0.02 c0.07
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.12 0.15 0.09 0.12 0.30 0.59 0.07 0.00 0.38 0.14
Uniform Delay, d1 38.3 32.1 31.8 38.3 32.6 30.8 6.1 5.9 37.0 10.8
Progression Factor 1.00 1.00 1.00 0.84 1.34 0.98 1.03 1.03 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.2 1.3 0.4 2.7 0.1 0.0 2.9 0.2
Delay (s) 39.7 32.4 32.1 33.5 44.3 32.8 6.3 6.0 39.8 11.0
Level of Service D C C C D C A A D B
Approach Delay (s) 32.3 44.0 20.1 14.3
Approach LOS C D C B
Intersection Summary
HCM Average Control Delay 25.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.91
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3071
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3071
Volume (vph) 0 751 440 93 507 0 0 0 0 327 327 552
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 791 463 98 534 0 0 0 0 344 344 581
RTOR Reduction (vph) 0 0 140 0 0 0 0 0 0 0 221 0
Lane Group Flow (vph) 0 791 323 98 534 0 0 0 0 344 704 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 998
v/s Ratio Prot c0.22 c0.03 0.15
v/s Ratio Perm 0.20 0.21 0.23
v/c Ratio 0.48 0.44 0.47 0.26 0.66 0.71
Uniform Delay, d1 14.8 14.5 36.3 8.5 23.2 23.6
Progression Factor 1.01 1.25 1.01 0.92 1.00 1.00
Incremental Delay, d2 0.6 1.2 1.6 0.3 6.4 4.2
Delay (s) 15.7 19.2 38.1 8.1 29.5 27.8
Level of Service B B D A C C
Approach Delay (s) 17.0 12.8 0.0 28.3
Approach LOS B B A C
Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3392 1681 1739 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3392 1681 1739 2787 1770 1814
Volume (vph) 0 495 583 409 301 116 214 107 572 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 521 614 431 317 122 225 113 602 44 43 9
RTOR Reduction (vph) 0 0 476 0 41 0 0 0 478 0 7 0
Lane Group Flow (vph) 0 521 138 431 398 0 165 173 124 44 45 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1484 347 359 575 365 374
v/s Ratio Prot c0.10 c0.13 0.12 0.10 c0.10 c0.02 0.02
v/s Ratio Perm 0.09 0.04
v/c Ratio 0.46 0.39 0.77 0.27 0.48 0.48 0.22 0.12 0.12
Uniform Delay, d1 26.8 26.3 32.1 14.3 27.9 28.0 26.4 25.8 25.8
Progression Factor 1.41 4.46 1.19 1.24 0.86 0.86 1.58 0.84 0.82
Incremental Delay, d2 1.1 2.7 6.1 0.4 4.3 4.2 0.8 0.7 0.7
Delay (s) 39.0 120.1 44.2 18.2 28.4 28.4 42.5 22.3 21.8
Level of Service D F D B C C D C C
Approach Delay (s) 82.8 31.1 37.4 22.1
Approach LOS F C D C
Intersection Summary
HCM Average Control Delay 52.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3510 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3510 1770 1583
Volume (vph) 187 922 610 35 93 217
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 197 971 642 37 98 228
RTOR Reduction (vph) 0 0 4 0 0 168
Lane Group Flow (vph) 197 971 675 0 98 60
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.7 50.5 36.3 20.5 20.5
Effective Green, g (s) 10.2 51.0 36.8 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 438 2256 1615 465 416
v/s Ratio Prot 0.06 c0.27 0.19 c0.06
v/s Ratio Perm 0.04
v/c Ratio 0.45 0.43 0.42 0.21 0.14
Uniform Delay, d1 32.3 7.2 14.4 23.0 22.6
Progression Factor 0.97 1.97 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.5 0.8 1.0 0.7
Delay (s) 31.9 14.8 15.2 24.1 23.3
Level of Service C B B C C
Approach Delay (s) 17.7 15.2 23.6
Approach LOS B B C
Intersection Summary
HCM Average Control Delay 17.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 38.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 413 3 260 8 3 5 514 475 2 7 408 619
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 435 3 274 8 3 5 541 500 2 7 429 652
RTOR Reduction (vph) 0 0 219 0 5 0 0 0 0 0 0 503
Lane Group Flow (vph) 218 220 55 0 11 0 541 502 0 7 429 149
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 15.6 15.6 15.6 1.5 27.1 43.4 1.5 17.8 17.8
Effective Green, g (s) 16.1 16.1 16.1 2.0 27.6 43.9 2.0 18.3 18.3
Actuated g/C Ratio 0.20 0.20 0.20 0.02 0.35 0.55 0.02 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 338 339 319 44 611 1941 44 810 362
v/s Ratio Prot 0.13 c0.13 c0.01 c0.31 0.14 0.00 c0.12
v/s Ratio Perm 0.03 0.09
v/c Ratio 0.64 0.65 0.17 0.25 0.89 0.26 0.16 0.53 0.41
Uniform Delay, d1 29.3 29.4 26.4 38.3 24.7 9.5 38.2 27.1 26.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.30 1.08 4.26
Incremental Delay, d2 4.2 4.2 0.3 3.0 14.4 0.3 1.1 1.7 2.3
Delay (s) 33.5 33.6 26.7 41.3 39.1 9.8 50.7 30.9 114.3
Level of Service C C C D D A D C F
Approach Delay (s) 30.9 41.3 25.0 81.0
Approach LOS C D C F
Intersection Summary
HCM Average Control Delay 47.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 872 0 0 670
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 918 0 0 705
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1034
pX, platoon unblocked 0.86
vC, conflicting volume 1623 918 918
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1727 918 918
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 83 329 743
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 918 705
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.54 0.41
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

14: Business Park Drive & Labath Ave 2008 + Alternative H (Mitigated)
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 211 105 74 220 0 222
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 222 111 78 232 0 234
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 309 748 194
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 309 748 194
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 82 100 72
cM capacity (veh/h) 1251 312 848
Direction, Lane # EB 1 WB 1 SB 1
Volume Total 333 309 234
Volume Left 222 0 0
Volume Right 0 232 234
cSH 1251 1700 848
Volume to Capacity 0.18 0.18 0.28
Queue Length 95th (ft) 16 0 28
Control Delay (s) 6.2 0.0 10.9
Lane LOS A B
Approach Delay (s) 6.2 0.0 10.9
Approach LOS B
Intersection Summary
Average Delay 5.3
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 172 89 33 464 489 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 181 94 35 488 515 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 850 279 558
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 850 279 558
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 37 87 97
cM capacity (veh/h) 289 718 1009
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 181 94 35 244 244 343 215
Volume Left 181 0 35 0 0 0 0
Volume Right 0 94 0 0 0 0 43
cSH 289 718 1009 1700 1700 1700 1700
Volume to Capacity 0.63 0.13 0.03 0.14 0.14 0.20 0.13
Queue Length 95th (ft) 97 11 3 0 0 0 0
Control Delay (s) 36.2 10.8 8.7 0.0 0.0 0.0 0.0
Lane LOS E B A
Approach Delay (s) 27.5 0.6 0.0
Approach LOS D
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15

16: Rohnert Park Expy & Stony Point Road 2008 + Alternative H (Mitigated)
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 257 286 586 251 212 457
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 271 301 617 264 223 481
RTOR Reduction (vph) 0 235 0 150 0 0
Lane Group Flow (vph) 271 66 617 114 223 481
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 13.3 13.3 26.7 26.7 9.4 40.6
Effective Green, g (s) 13.8 13.8 27.2 27.2 9.9 41.1
Actuated g/C Ratio 0.22 0.22 0.43 0.43 0.16 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 806 685 279 1217
v/s Ratio Prot c0.15 c0.33 c0.13 0.26
v/s Ratio Perm 0.04 0.07
v/c Ratio 0.70 0.19 0.77 0.17 0.80 0.40
Uniform Delay, d1 22.6 20.0 15.1 10.9 25.5 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.3 6.8 0.5 14.7 1.0
Delay (s) 28.0 20.3 22.0 11.4 40.3 6.1
Level of Service C C C B D A
Approach Delay (s) 24.0 18.8 16.9
Approach LOS C B B
Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 600 36 202 575 365 64 19 154 492 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 632 38 213 605 384 67 20 162 518 45 104
RTOR Reduction (vph) 0 0 29 0 0 285 0 63 69 0 59 0
Lane Group Flow (vph) 53 632 9 213 605 99 67 34 16 518 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.0 18.0 5.5 20.2 20.2 4.4 14.1 14.1 24.4 34.1
Effective Green, g (s) 3.8 18.5 18.5 6.0 20.7 20.7 4.9 14.6 14.6 24.9 34.6
Actuated g/C Ratio 0.05 0.23 0.23 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 818 366 257 916 410 210 285 274 551 721
v/s Ratio Prot 0.03 c0.18 c0.06 0.17 c0.02 c0.02 c0.29 0.05
v/s Ratio Perm 0.01 0.06 0.01
v/c Ratio 0.63 0.77 0.02 0.83 0.66 0.24 0.32 0.12 0.06 0.94 0.12
Uniform Delay, d1 37.4 28.8 23.8 36.5 26.5 23.4 36.0 27.3 27.0 26.8 13.6
Progression Factor 1.00 1.00 1.00 0.95 0.51 0.44 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 4.6 0.0 13.8 1.2 0.2 0.9 0.9 0.4 24.4 0.4
Delay (s) 51.8 33.3 23.8 48.3 14.8 10.4 36.8 28.2 27.4 51.2 14.0
Level of Service D C C D B B D C C D B
Approach Delay (s) 34.2 19.4 30.2 42.9
Approach LOS C B C D
Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3191 1441 3433 1863 1583
Volume (vph) 233 923 146 371 867 358 137 252 422 364 264 243
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 245 972 154 391 913 377 144 265 444 383 278 256
RTOR Reduction (vph) 0 0 103 0 0 250 0 117 227 0 0 206
Lane Group Flow (vph) 245 972 51 391 913 127 144 318 47 383 278 50
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.2 26.0 26.0 11.5 25.3 25.3 9.5 13.1 13.1 11.4 15.0 15.0
Effective Green, g (s) 12.7 26.5 26.5 12.0 25.8 25.8 10.0 13.6 13.6 11.9 15.5 15.5
Actuated g/C Ratio 0.16 0.33 0.33 0.15 0.32 0.32 0.12 0.17 0.17 0.15 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 1684 524 515 1141 511 221 542 245 511 361 307
v/s Ratio Prot c0.14 0.19 0.11 c0.26 0.08 0.10 c0.11 c0.15
v/s Ratio Perm 0.03 0.08 0.03 0.03
v/c Ratio 0.87 0.58 0.10 0.76 0.80 0.25 0.65 0.59 0.19 0.75 0.77 0.16
Uniform Delay, d1 32.9 22.1 18.5 32.6 24.7 20.0 33.3 30.6 28.5 32.6 30.6 26.8
Progression Factor 0.77 0.67 0.88 0.74 0.67 0.65 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.9 0.9 0.2 4.9 4.6 0.9 6.7 1.6 0.4 6.0 9.7 0.2
Delay (s) 41.1 15.7 16.5 28.9 21.1 13.8 40.1 32.2 28.9 38.6 40.3 27.1
Level of Service D B B C C B D C C D D C
Approach Delay (s) 20.4 21.3 32.5 35.9
Approach LOS C C C D
Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.96 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4865 1770 3539 1583 1658 1681 1686 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.91 0.74 0.71 1.00
Satd. Flow (perm) 4865 1770 3539 1583 1529 1311 1254 1583
Volume (vph) 0 1215 493 68 1235 199 7 0 17 702 1 351
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1279 519 72 1300 209 7 0 18 739 1 369
RTOR Reduction (vph) 0 86 0 0 0 0 0 12 0 0 0 28
Lane Group Flow (vph) 0 1712 0 72 1300 209 0 13 0 370 370 341
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 35.4 4.8 44.7 80.0 26.3 26.3 26.3 26.3
Effective Green, g (s) 35.9 5.3 45.2 80.0 26.8 26.8 26.8 26.8
Actuated g/C Ratio 0.45 0.07 0.57 1.00 0.34 0.34 0.34 0.34
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2183 117 2000 1583 512 439 420 530
v/s Ratio Prot c0.35 0.04 c0.37
v/s Ratio Perm 0.13 0.01 0.28 c0.30 0.22
v/c Ratio 0.78 0.62 0.65 0.13 0.03 0.84 0.88 0.64
Uniform Delay, d1 18.8 36.4 12.0 0.0 17.8 24.6 25.1 22.6
Progression Factor 0.36 0.83 1.45 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 8.3 1.5 0.2 0.0 13.7 18.9 2.7
Delay (s) 9.0 38.5 18.8 0.2 17.9 38.4 44.0 25.2
Level of Service A D B A B D D C
Approach Delay (s) 9.0 17.2 17.9 35.9
Approach LOS A B B D
Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1467
Volume (vph) 17 1638 273 0 993 350 505 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1724 287 0 1045 368 532 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1724 287 0 1045 368 532 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 50.5 80.0 43.8 80.0 20.5 20.5 20.5 20.5
Effective Green, g (s) 2.7 51.0 80.0 44.3 80.0 21.0 21.0 21.0 21.0
Actuated g/C Ratio 0.03 0.64 1.00 0.55 1.00 0.26 0.26 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 4085 1583 2816 1583 707 395 395 385
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.20 0.11 0.01
v/c Ratio 0.30 0.42 0.18 0.37 0.23 0.75 0.40 0.40 0.04
Uniform Delay, d1 37.7 7.2 0.0 10.0 0.0 27.1 24.3 24.3 22.0
Progression Factor 1.04 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.2 0.1 0.4 0.3 4.5 0.7 0.7 0.0
Delay (s) 40.9 7.3 0.1 10.4 0.3 31.6 25.0 25.0 22.0
Level of Service D A A B A C C C C
Approach Delay (s) 6.6 7.8 29.1 22.0
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1145 545 141 779 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1205 574 148 820 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 72 0 37 0 0 0 192 0 0 165
Lane Group Flow (vph) 284 1205 502 148 962 0 226 475 44 107 242 28
Turn Type Prot pm+ov Prot Split Perm Split Perm
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 11.6 32.6 48.2 7.5 28.5 15.6 15.6 15.6 11.7 11.7 11.7
Effective Green, g (s) 12.1 33.1 49.2 8.0 29.0 16.1 16.1 16.1 12.2 12.2 12.2
Actuated g/C Ratio 0.14 0.39 0.58 0.09 0.34 0.19 0.19 0.19 0.14 0.14 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 486 1372 986 166 1681 304 628 298 230 484 226
v/s Ratio Prot 0.08 c0.34 0.10 c0.08 0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.22 0.03 0.02
v/c Ratio 0.58 0.88 0.51 0.89 0.57 0.74 0.76 0.15 0.47 0.50 0.12
Uniform Delay, d1 34.3 24.3 10.9 38.3 23.1 32.7 32.8 28.9 33.6 33.8 31.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 8.2 0.4 40.3 1.4 9.5 5.2 0.2 1.5 0.8 0.2
Delay (s) 36.1 32.5 11.3 78.5 24.5 42.2 38.0 29.2 35.1 34.6 32.2
Level of Service D C B E C D D C D C C
Approach Delay (s) 27.1 31.5 36.8 33.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 30.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 85.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3383 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 133 484 202 128 589 143 321 494 108 132 342 219
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 140 509 213 135 620 151 338 520 114 139 360 231
RTOR Reduction (vph) 0 67 0 0 0 115 0 0 75 0 0 174
Lane Group Flow (vph) 140 655 0 135 620 36 338 520 39 139 360 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.5 15.8 5.5 15.8 15.8 13.5 23.5 23.5 6.5 16.5 16.5
Effective Green, g (s) 6.0 16.3 6.0 16.3 16.3 14.0 24.0 24.0 7.0 17.0 17.0
Actuated g/C Ratio 0.09 0.24 0.09 0.24 0.24 0.20 0.35 0.35 0.10 0.25 0.25
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 796 153 832 372 358 645 548 179 457 388
v/s Ratio Prot c0.08 c0.19 0.08 0.18 c0.19 c0.28 0.08 0.19
v/s Ratio Perm 0.02 0.02 0.04
v/c Ratio 0.92 0.82 0.88 0.75 0.10 0.94 0.81 0.07 0.78 0.79 0.15
Uniform Delay, d1 31.4 25.1 31.3 24.6 20.7 27.3 20.5 15.2 30.4 24.5 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 6.9 40.4 3.7 0.1 33.1 10.4 0.3 18.8 12.9 0.8
Delay (s) 79.5 32.0 71.7 28.2 20.8 60.4 30.9 15.4 49.2 37.3 21.3
Level of Service E C E C C E C B D D C
Approach Delay (s) 39.7 33.5 39.4 34.5
Approach LOS D C D C
Intersection Summary
HCM Average Control Delay 36.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3514 1770 3539 1583 1770 1660 1770 1649
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3514 1770 3539 1583 1770 1660 1770 1649
Volume (vph) 102 661 32 53 778 333 48 24 63 485 29 96
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 107 696 34 56 819 351 51 25 66 511 31 101
RTOR Reduction (vph) 0 3 0 0 0 132 0 61 0 0 60 0
Lane Group Flow (vph) 107 727 0 56 819 219 51 30 0 511 72 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.6 28.3 4.4 25.1 25.1 3.3 6.3 33.0 36.0
Effective Green, g (s) 8.1 28.8 4.9 25.6 25.6 3.8 6.8 33.5 36.5
Actuated g/C Ratio 0.09 0.32 0.05 0.28 0.28 0.04 0.08 0.37 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1124 96 1007 450 75 125 659 669
v/s Ratio Prot 0.06 c0.21 0.03 c0.23 c0.03 0.02 c0.29 c0.04
v/s Ratio Perm 0.14
v/c Ratio 0.67 0.65 0.58 0.81 0.49 0.68 0.24 0.78 0.11
Uniform Delay, d1 39.7 26.2 41.6 30.0 26.7 42.5 39.2 24.9 16.6
Progression Factor 1.00 1.00 0.67 0.58 0.21 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 2.9 8.0 6.6 3.4 22.4 1.0 5.7 0.1
Delay (s) 50.4 29.1 35.7 24.0 9.0 64.9 40.2 30.6 16.7
Level of Service D C D C A E D C B
Approach Delay (s) 31.8 20.2 49.1 27.8
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 819 397 99 940 0 0 0 0 639 0 212
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 862 418 104 989 0 0 0 0 673 0 223
RTOR Reduction (vph) 0 0 105 0 0 0 0 0 0 0 81 0
Lane Group Flow (vph) 0 862 313 104 989 0 0 0 0 673 142 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 36.4 36.4 11.6 52.5 28.5 28.5
Effective Green, g (s) 36.9 36.9 12.1 53.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.13 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1451 649 238 2084 1106 510
v/s Ratio Prot c0.24 0.06 c0.28 c0.20 0.09
v/s Ratio Perm 0.20
v/c Ratio 0.59 0.48 0.44 0.47 0.61 0.28
Uniform Delay, d1 20.7 19.5 35.8 10.6 25.7 22.7
Progression Factor 0.54 0.49 1.27 1.69 1.00 1.00
Incremental Delay, d2 1.3 1.9 1.2 0.7 1.0 1.4
Delay (s) 12.6 11.4 46.6 18.6 26.7 24.1
Level of Service B B D B C C
Approach Delay (s) 12.2 21.3 0.0 26.0
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



25: Gravenstien Hwy & US-101 NB Ramps 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 25
Kimley Horn and Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1461 0 0 617 391 236
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1538 0 0 649 412 248
RTOR Reduction (vph) 0 0 0 0 0 21
Lane Group Flow (vph) 1538 0 0 649 412 227
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 63.0 63.0 18.0 18.0
Effective Green, g (s) 63.5 63.5 18.5 18.5
Actuated g/C Ratio 0.71 0.71 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2497 2497 706 325
v/s Ratio Prot c0.43 0.18 0.12
v/s Ratio Perm c0.14
v/c Ratio 0.62 0.26 0.58 0.70
Uniform Delay, d1 6.9 4.8 32.3 33.2
Progression Factor 0.32 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 1.2 6.4
Delay (s) 3.2 5.0 33.5 39.6
Level of Service A A C D
Approach Delay (s) 3.2 5.0 35.8
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.94 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.99 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1850 1583 1770 3539 1583 1770 3536
Flt Permitted 0.90 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1580 1789 1583 1770 3539 1583 1770 3536
Volume (vph) 8 5 10 1 6 211 19 770 17 113 631 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 8 5 11 1 6 222 20 811 18 119 664 4
RTOR Reduction (vph) 0 9 0 0 0 191 0 0 9 0 0 0
Lane Group Flow (vph) 0 15 0 0 7 31 20 811 9 119 668 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.3 6.3 6.3 0.9 24.6 24.6 4.7 28.4
Effective Green, g (s) 6.8 6.8 6.8 1.4 25.1 25.1 5.2 28.9
Actuated g/C Ratio 0.14 0.14 0.14 0.03 0.51 0.51 0.11 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 248 219 50 1809 809 187 2081
v/s Ratio Prot 0.01 c0.23 c0.07 c0.19
v/s Ratio Perm 0.01 0.00 c0.02 0.01
v/c Ratio 0.07 0.03 0.14 0.40 0.45 0.01 0.64 0.32
Uniform Delay, d1 18.4 18.3 18.6 23.4 7.6 5.9 21.0 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 0.3 5.2 0.2 0.0 6.9 0.1
Delay (s) 18.5 18.3 18.9 28.6 7.8 5.9 28.0 5.2
Level of Service B B B C A A C A
Approach Delay (s) 18.5 18.9 8.2 8.7
Approach LOS B B A A
Intersection Summary
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 49.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 134 3 3 216 2 1 0 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 141 3 3 227 2 1 0 1 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 229 144 380 381 143 381 381 228
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 229 144 380 381 143 381 381 228
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 100 100 100 100
cM capacity (veh/h) 1339 1438 576 550 905 575 550 811
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 145 233 2 1
Volume Left 1 3 1 0
Volume Right 3 2 1 0
cSH 1339 1438 704 550
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.1 10.1 11.6
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 10.1 11.6
Approach LOS B B
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 23.5% ICU Level of Service A
Analysis Period (min) 15

28: Millbrae Ave & Whistler Ave 2008 + Alternative H (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 119 2 4 225 8 1 9 0 4 0 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 125 2 4 237 8 1 9 0 4 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 245 127 379 382 126 383 379 241
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 245 127 379 382 126 383 379 241
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1321 1459 576 549 924 566 551 798
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 128 249 11 5
Volume Left 1 4 1 4
Volume Right 2 8 0 1
cSH 1321 1459 551 601
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 1 1
Control Delay (s) 0.1 0.2 11.7 11.0
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 11.7 11.0
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 150 5 2 280 10 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 158 5 2 295 11 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 163 459 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 163 459 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 98 99
cM capacity (veh/h) 1415 559 885
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 163 297 17
Volume Left 0 2 11
Volume Right 5 0 6
cSH 1700 1415 648
Volume to Capacity 0.10 0.00 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 10.7
Lane LOS A B
Approach Delay (s) 0.0 0.1 10.7
Approach LOS B
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 26.3% ICU Level of Service A
Analysis Period (min) 15

30: Millbrae Ave & Labath Ave 2008 + Alternative H (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 155 4 10 252 0 31 0 11 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 163 4 11 265 0 33 0 12 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 265 167 452 452 165 463 454 265
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 265 167 452 452 165 463 454 265
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 94 100 99 100 100 100
cM capacity (veh/h) 1299 1410 515 500 879 499 498 773
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 167 276 44 0
Volume Left 0 11 33 0
Volume Right 4 0 12 0
cSH 1299 1410 578 1700
Volume to Capacity 0.00 0.01 0.08 0.00
Queue Length 95th (ft) 0 1 6 0
Control Delay (s) 0.0 0.4 11.7 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.4 11.7 0.0
Approach LOS B A
Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 143 20 0 235 32 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 151 21 0 247 34 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 172 408 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 408 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1405 599 884
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 172 247 34
Volume Left 0 0 34
Volume Right 21 0 0
cSH 1700 1405 599
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 23 141 139 12 896 156 547
v/c Ratio 0.08 0.61 0.36 0.09 0.89 0.74 0.42
Control Delay 16.3 40.0 8.7 38.2 29.0 55.7 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 40.0 8.7 38.2 29.0 55.7 7.5
Queue Length 50th (ft) 3 62 2 5 343 73 84
Queue Length 95th (ft) 22 119 45 22 #655 #175 239
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 381 294 450 130 1023 215 1292
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.48 0.31 0.09 0.88 0.73 0.42
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

5: Wilfred Avenue & Labath Ave 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 266 276 285 39 416 22
v/c Ratio 0.69 0.68 0.31 0.06 0.47 0.03
Control Delay 36.4 53.5 7.8 19.9 5.0 20.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.4 53.5 7.8 19.9 5.0 20.0
Queue Length 50th (ft) 116 141 62 12 1 6
Queue Length 95th (ft) 175 228 55 m38 m68 m27
Internal Link Dist (ft) 1080 1070 1920 2200
Turn Bay Length (ft)
Base Capacity (vph) 450 642 1199 675 893 639
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.43 0.24 0.06 0.47 0.03
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 12 615 86 557 116 23
v/c Ratio 0.09 0.80 0.47 0.58 0.19 0.04
Control Delay 30.5 34.9 40.5 20.1 10.4 18.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.5 34.9 40.5 20.1 10.4 18.6
Queue Length 50th (ft) 6 255 41 74 13 6
Queue Length 95th (ft) m10 393 m70 m384 55 25
Internal Link Dist (ft) 1070 550 377 2220
Turn Bay Length (ft)
Base Capacity (vph) 133 969 199 1081 624 542
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.63 0.43 0.52 0.19 0.04
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

7: Wilfred Avenue & Redwood Drive 2008 + Alternative H (Mitigated)
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 48 597 189 356 569 181 162 281 447 240
v/c Ratio 0.29 0.89 0.90 0.41 0.55 0.91 0.36 0.63 0.67 0.61
Control Delay 44.0 30.8 79.7 21.5 7.2 82.2 33.6 11.1 42.1 34.9
Queue Delay 0.0 6.1 0.0 2.3 0.7 0.0 0.0 0.1 0.0 0.0
Total Delay 44.0 36.9 79.7 23.7 7.9 82.2 33.6 11.1 42.1 34.9
Queue Length 50th (ft) 19 280 92 90 66 91 40 0 114 99
Queue Length 95th (ft) m28 m#457 m#184 m203 109 #208 63 62 #218 173
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 100 275
Base Capacity (vph) 365 669 210 869 1042 199 730 550 663 394
Starvation Cap Reductn 0 0 0 373 197 0 0 0 0 0
Spillback Cap Reductn 0 46 0 0 0 0 0 12 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.96 0.90 0.72 0.67 0.91 0.22 0.52 0.67 0.61
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 5 32 145 5 200 173 155 5 32 250
v/c Ratio 0.04 0.15 0.47 0.04 0.44 0.59 0.06 0.00 0.20 0.13
Control Delay 34.4 32.8 11.6 28.8 25.3 36.8 6.9 6.8 35.8 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 32.8 11.6 28.8 25.3 36.8 6.9 6.8 35.8 11.3
Queue Length 50th (ft) 2 15 0 2 19 84 6 0 15 27
Queue Length 95th (ft) 13 39 49 m7 71 121 37 m1 40 71
Internal Link Dist (ft) 180 140 120 130
Turn Bay Length (ft) 75 75 100 150 150 200
Base Capacity (vph) 155 442 487 155 854 398 2464 1104 184 1920
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.07 0.30 0.03 0.23 0.43 0.06 0.00 0.17 0.13
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

9: Wilfred Avenue & US-101 SB Ramps 2008 + Alternative H (Mitigated)
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 791 463 98 534 344 925
v/c Ratio 0.47 0.52 0.38 0.26 0.66 0.76
Control Delay 15.8 9.8 39.9 8.2 30.3 20.0
Queue Delay 1.0 1.3 0.0 0.0 0.0 0.2
Total Delay 16.8 11.1 39.9 8.2 30.3 20.3
Queue Length 50th (ft) 142 50 21 38 160 146
Queue Length 95th (ft) m233 m194 45 67 261 223
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 889 257 2035 523 1219
Starvation Cap Reductn 591 233 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 38
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.71 0.38 0.26 0.66 0.78
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



10: Wilfred Avenue & Commerce Boulevard 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 7
Kimley Horn and Associates

Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 521 614 431 439 165 173 602 44 52
v/c Ratio 0.46 0.74 0.77 0.29 0.48 0.48 0.57 0.12 0.14
Control Delay 39.3 17.9 48.2 15.3 29.0 29.0 6.4 22.7 19.4
Queue Delay 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.3 20.0 48.2 15.3 29.0 29.0 6.4 22.7 19.4
Queue Length 50th (ft) 98 115 119 91 52 54 0 22 23
Queue Length 95th (ft) 124 207 #178 125 m111 m116 80 52 54
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 832 558 1525 347 359 1053 365 381
Starvation Cap Reductn 0 107 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.85 0.77 0.29 0.48 0.48 0.57 0.12 0.14
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

11: Wilfred Avenue & Robert Lakes Road 2008 + Alternative H (Mitigated)
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 197 971 679 98 228
v/c Ratio 0.45 0.43 0.42 0.21 0.39
Control Delay 33.7 15.0 15.7 24.5 5.8
Queue Delay 0.0 0.5 0.0 0.0 0.0
Total Delay 33.7 15.5 15.7 24.5 5.8
Queue Length 50th (ft) 54 181 113 38 0
Queue Length 95th (ft) 85 207 166 77 51
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1618 465 584
Starvation Cap Reductn 0 740 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.64 0.42 0.21 0.39
Intersection Summary
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 218 220 274 16 541 502 7 429 652
v/c Ratio 0.64 0.65 0.51 0.11 1.02 0.22 0.05 0.38 0.69
Control Delay 37.6 37.7 6.9 29.3 74.3 9.3 43.7 27.3 12.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5
Total Delay 37.6 37.7 6.9 29.3 74.3 9.3 43.7 27.3 13.3
Queue Length 50th (ft) 105 106 0 5 ~278 39 4 98 143
Queue Length 95th (ft) 167 168 55 23 #478 142 m5 m#186 #283
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 618 179 531 2258 177 1127 948
Starvation Cap Reductn 0 0 0 0 0 0 0 0 70
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.50 0.44 0.09 1.02 0.22 0.04 0.38 0.74
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

16: Rohnert Park Expy & Stony Point Road 2008 + Alternative H (Mitigated)
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 271 301 617 264 223 481
v/c Ratio 0.70 0.52 0.77 0.32 0.80 0.40
Control Delay 32.9 6.5 24.2 3.0 50.2 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 6.5 24.2 3.0 50.2 6.7
Queue Length 50th (ft) 96 0 201 0 86 78
Queue Length 95th (ft) 168 54 #375 38 #194 132
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 617 805 834 281 1217
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.49 0.77 0.32 0.79 0.40
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 632 38 213 605 384 67 97 85 518 149
v/c Ratio 0.40 0.86 0.11 0.83 0.66 0.55 0.26 0.24 0.22 0.98 0.18
Control Delay 44.6 43.6 9.9 55.1 17.7 3.7 37.7 11.2 8.0 63.6 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 43.6 9.9 55.1 17.7 3.7 37.7 11.2 8.0 63.6 5.7
Queue Length 50th (ft) 26 160 0 42 84 0 16 8 0 254 13
Queue Length 95th (ft) 61 #245 23 m#80 m#156 m4 36 48 36 #451 45
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 366 257 915 694 257 398 393 531 833
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.84 0.10 0.83 0.66 0.55 0.26 0.24 0.22 0.98 0.18
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

18: Rohnert Park Expy & Redwood Drive 2008 + Alternative H (Mitigated)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 245 972 154 391 913 377 144 435 274 383 278 256
v/c Ratio 0.88 0.58 0.25 0.76 0.80 0.50 0.65 0.66 0.58 0.75 0.77 0.50
Control Delay 47.5 16.0 3.9 32.9 22.0 3.6 50.0 25.3 9.2 45.8 45.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.5 16.0 3.9 32.9 22.0 3.6 50.0 25.3 9.2 45.8 45.6 7.6
Queue Length 50th (ft) 83 95 9 104 242 27 71 74 0 95 129 0
Queue Length 95th (ft) m116 m108 m13 #156 #264 37 #157 118 65 #188 #230 58
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1685 627 515 1143 761 221 789 522 511 396 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.58 0.25 0.76 0.80 0.50 0.65 0.55 0.52 0.75 0.70 0.48
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1798 72 1300 209 25 370 370 369
v/c Ratio 0.77 0.51 0.65 0.13 0.05 0.84 0.88 0.66
Control Delay 8.8 42.0 20.0 0.2 9.8 43.2 48.5 25.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.8 42.0 20.0 0.2 9.8 43.2 48.5 25.9
Queue Length 50th (ft) 125 36 305 0 2 169 172 131
Queue Length 95th (ft) 161 m55 432 m0 18 #318 #329 222
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2324 142 2000 1583 568 475 455 601
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.51 0.65 0.13 0.04 0.78 0.81 0.61
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

20: Rohnert Park Expy & US-101 NB Ramps 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 18 1724 287 1045 368 532 161 161 18
v/c Ratio 0.14 0.42 0.18 0.35 0.23 0.75 0.41 0.41 0.04
Control Delay 37.6 8.0 0.1 10.8 0.3 33.5 25.8 25.8 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.6 8.0 0.1 10.8 0.3 33.5 25.8 25.8 16.9
Queue Length 50th (ft) 10 154 0 77 0 125 68 68 6
Queue Length 95th (ft) m12 m193 m0 171 0 157 109 109 19
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 133 4082 1583 2985 1583 1415 791 791 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 116 0 0 0 0 31 31 32
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.43 0.18 0.35 0.23 0.38 0.21 0.21 0.02
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



21: Rohnert Park Expy & Commerce Boulevard 2008 + Alternative H (Mitigated)
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 284 1205 574 148 999 226 475 236 107 242 193
v/c Ratio 0.59 0.88 0.55 0.89 0.58 0.74 0.76 0.48 0.47 0.50 0.49
Control Delay 40.6 34.1 8.8 88.1 23.9 49.9 42.1 8.2 40.4 37.4 9.8
Queue Delay 0.0 4.8 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.6 38.9 9.9 88.1 23.9 49.9 42.1 8.2 40.4 37.4 9.8
Queue Length 50th (ft) 74 309 103 80 150 126 132 0 59 67 0
Queue Length 95th (ft) 121 #478 214 #202 209 #258 #214 61 113 104 56
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 483 1369 1038 166 1719 310 641 495 296 624 449
Starvation Cap Reductn 0 116 237 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.96 0.72 0.89 0.58 0.73 0.74 0.48 0.36 0.39 0.43
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

22: Gravenstien Hwy & Stony Point Road 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 722 135 620 151 338 520 114 139 360 231
v/c Ratio 0.92 0.84 0.88 0.74 0.31 0.95 0.81 0.18 0.78 0.79 0.41
Control Delay 89.3 32.4 82.8 30.8 6.2 66.8 32.8 4.5 61.8 39.5 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 32.4 82.8 30.8 6.2 66.8 32.8 4.5 61.8 39.5 6.0
Queue Length 50th (ft) 61 136 59 128 0 145 201 0 60 146 0
Queue Length 95th (ft) #162 #221 #155 184 41 #296 #358 30 #148 #275 49
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 500 150 550 675 500 625
Base Capacity (vph) 153 887 153 859 499 357 645 623 179 456 562
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.81 0.88 0.72 0.30 0.95 0.81 0.18 0.78 0.79 0.41
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 107 730 56 819 351 51 91 511 132
v/c Ratio 0.67 0.59 0.47 0.76 0.58 0.43 0.44 0.80 0.18
Control Delay 64.2 29.6 39.4 23.6 6.5 52.2 21.8 35.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.2 29.6 39.4 23.6 6.5 52.2 21.8 35.9 5.8
Queue Length 50th (ft) 61 200 33 244 4 28 14 237 10
Queue Length 95th (ft) #161 #276 m65 #347 19 65 57 #388 43
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 159 1232 118 1077 610 118 367 653 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.59 0.47 0.76 0.58 0.43 0.25 0.78 0.17
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

24: Gravenstien Hwy & US-101 SB Ramps 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 862 418 104 989 673 223
v/c Ratio 0.58 0.54 0.39 0.47 0.61 0.38
Control Delay 13.0 8.1 47.3 18.9 28.6 13.1
Queue Delay 0.2 0.3 0.0 0.3 0.0 0.0
Total Delay 13.2 8.4 47.3 19.2 28.6 13.1
Queue Length 50th (ft) 125 64 58 233 164 43
Queue Length 95th (ft) 155 m99 m106 291 222 101
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1486 768 295 2084 1106 591
Starvation Cap Reductn 139 65 0 492 0 0
Spillback Cap Reductn 1 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.59 0.35 0.62 0.61 0.38
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1538 649 412 248
v/c Ratio 0.62 0.26 0.59 0.72
Control Delay 3.5 5.8 34.9 40.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.6 5.8 34.9 40.8
Queue Length 50th (ft) 0 58 110 119
Queue Length 95th (ft) 243 112 137 178
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2498 2498 1221 580
Starvation Cap Reductn 65 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.26 0.34 0.43
Intersection Summary

26: Millbrae Ave & Stony Point Road 2008 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 24 7 222 20 811 18 119 668
v/c Ratio 0.08 0.02 0.49 0.10 0.43 0.02 0.41 0.29
Control Delay 13.8 17.0 7.5 23.7 10.3 5.3 22.1 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.8 17.0 7.5 23.7 10.3 5.3 22.1 5.5
Queue Length 50th (ft) 3 1 0 4 80 0 25 25
Queue Length 95th (ft) 18 10 44 22 151 10 76 107
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 527 574 650 206 2047 923 325 2426
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.01 0.34 0.10 0.40 0.02 0.37 0.28
Intersection Summary



CUMULATIVE 2020 + ALTERNATIVE H
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



1: Wilfred Ave & Stony Point Road 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.92 1.00 0.85 1.00 0.97 1.00 1.00
Flt Protected 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1717 1787 1583 1770 1807 1770 1860
Flt Permitted 1.00 0.74 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1717 1371 1583 1770 1807 1770 1860
Volume (vph) 0 12 17 129 23 130 14 740 184 177 522 6
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 13 18 136 24 137 15 779 194 186 549 6
RTOR Reduction (vph) 0 15 0 0 0 85 0 9 0 0 0 0
Lane Group Flow (vph) 0 16 0 0 160 52 15 964 0 186 555 0
Turn Type Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 13.4 13.4 13.4 1.0 51.0 9.6 59.6
Effective Green, g (s) 13.9 13.9 13.9 1.5 51.5 10.1 60.1
Actuated g/C Ratio 0.16 0.16 0.16 0.02 0.59 0.12 0.69
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 273 218 251 30 1064 204 1278
v/s Ratio Prot 0.01 0.01 c0.53 c0.11 0.30
v/s Ratio Perm c0.12 0.03
v/c Ratio 0.06 0.73 0.21 0.50 0.91 0.91 0.43
Uniform Delay, d1 31.2 35.0 32.0 42.6 15.9 38.3 6.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 12.0 0.4 12.5 10.9 39.2 0.2
Delay (s) 31.3 47.1 32.4 55.1 26.7 77.5 6.3
Level of Service C D C E C E A
Approach Delay (s) 31.3 40.3 27.1 24.2
Approach LOS C D C C
Intersection Summary
HCM Average Control Delay 28.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 87.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

2: Wilfred Ave & Primrose Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 2
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Turn Bay Length
Grade 0% 0% 0% 0%
Volume (veh/h) 25 328 20 8 263 10 10 10 10 9 9 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 26 345 21 8 277 11 11 11 11 9 9 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1210
pX, platoon unblocked
vC, conflicting volume 287 366 723 713 356 723 718 282
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 287 366 723 713 356 723 718 282
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 99 97 97 98 97 97 99
cM capacity (veh/h) 1275 1192 323 348 688 322 345 757
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 393 296 32 29
Volume Left 26 8 11 9
Volume Right 21 11 11 11
cSH 1275 1192 404 416
Volume to Capacity 0.02 0.01 0.08 0.07
Queue Length 95th (ft) 2 1 6 6
Control Delay (s) 0.7 0.3 14.7 14.3
Lane LOS A A B B
Approach Delay (s) 0.7 0.3 14.7 14.3
Approach LOS B B
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 40.0% ICU Level of Service A
Analysis Period (min) 15



3: Wilfred Ave & Whistler Ave 2020 + Alternative H (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 11 325 11 11 263 25 10 10 10 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 12 342 12 12 277 26 11 11 11 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 303 354 700 697 348 700 690 290
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 303 354 700 697 348 700 690 290
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 97 97 98 97 97 99
cM capacity (veh/h) 1258 1205 336 358 695 336 361 749
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 365 315 32 32
Volume Left 12 12 11 11
Volume Right 12 26 11 11
cSH 1258 1205 416 424
Volume to Capacity 0.01 0.01 0.08 0.07
Queue Length 95th (ft) 1 1 6 6
Control Delay (s) 0.3 0.4 14.4 14.2
Lane LOS A A B B
Approach Delay (s) 0.3 0.4 14.4 14.2
Approach LOS B B
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15

4: Wilfred Ave & Langner Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 44 187 114 80 199 32 83 15 112 23 10 17
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 46 197 120 84 209 34 87 16 118 24 11 18
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked
vC, conflicting volume 243 317 751 761 257 853 787 209
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 243 317 751 761 257 853 787 209
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 93 70 95 85 88 96 98
cM capacity (veh/h) 1323 1243 288 301 782 210 291 831
Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 363 84 209 34 221 53
Volume Left 46 84 0 0 87 24
Volume Right 120 0 0 34 118 18
cSH 1323 1243 1700 1700 436 304
Volume to Capacity 0.04 0.07 0.12 0.02 0.51 0.17
Queue Length 95th (ft) 3 5 0 0 70 15
Control Delay (s) 1.3 8.1 0.0 0.0 21.4 19.3
Lane LOS A A C C
Approach Delay (s) 1.3 2.1 21.4 19.3
Approach LOS C C
Intersection Summary
Average Delay 7.2
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.97 1.00 0.85 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.96
Satd. Flow (prot) 1770 3434 1770 3420 1802 1583 1779
Flt Permitted 0.95 1.00 0.95 1.00 0.81 1.00 0.77
Satd. Flow (perm) 1770 3434 1770 3420 1514 1583 1429
Volume (vph) 20 242 60 324 258 75 49 24 558 65 11 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 255 63 341 272 79 52 25 587 68 12 4
RTOR Reduction (vph) 0 29 0 0 41 0 0 0 346 0 2 0
Lane Group Flow (vph) 21 289 0 341 310 0 0 77 241 0 82 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 2 6
Actuated Green, G (s) 2.5 14.3 19.9 31.7 32.3 32.3 32.3
Effective Green, g (s) 3.0 14.8 20.4 32.2 32.8 32.8 32.8
Actuated g/C Ratio 0.04 0.19 0.25 0.40 0.41 0.41 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 66 635 451 1377 621 649 586
v/s Ratio Prot 0.01 c0.08 c0.19 0.09
v/s Ratio Perm 0.05 c0.15 0.06
v/c Ratio 0.32 0.46 0.76 0.22 0.12 0.37 0.14
Uniform Delay, d1 37.5 29.0 27.5 15.7 14.7 16.4 14.8
Progression Factor 1.00 1.00 1.22 1.59 1.01 1.12 1.03
Incremental Delay, d2 2.8 0.5 6.5 0.1 0.4 1.6 0.5
Delay (s) 40.3 29.5 40.0 25.1 15.2 20.0 15.6
Level of Service D C D C B C B
Approach Delay (s) 30.2 32.4 19.5 15.6
Approach LOS C C B B
Intersection Summary
HCM Average Control Delay 26.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

6: Wilfred Avenue & Dowdell Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.98 0.91 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1770 3424 1770 3454 1676 1731
Flt Permitted 0.95 1.00 0.95 1.00 0.91 0.50
Satd. Flow (perm) 1770 3424 1770 3454 1545 889
Volume (vph) 23 660 182 327 512 98 98 67 352 76 15 46
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 24 695 192 344 539 103 103 71 371 80 16 48
RTOR Reduction (vph) 0 30 0 0 17 0 0 101 0 0 24 0
Lane Group Flow (vph) 24 857 0 344 625 0 0 444 0 0 120 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 2.2 24.2 17.5 39.5 24.8 24.8
Effective Green, g (s) 2.7 24.7 18.0 40.0 25.3 25.3
Actuated g/C Ratio 0.03 0.31 0.22 0.50 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 1057 398 1727 489 281
v/s Ratio Prot 0.01 c0.25 c0.19 0.18
v/s Ratio Perm c0.29 0.14
v/c Ratio 0.40 0.81 0.86 0.36 0.91 0.43
Uniform Delay, d1 37.9 25.5 29.8 12.2 26.2 21.6
Progression Factor 0.95 0.97 1.36 1.36 1.00 1.00
Incremental Delay, d2 3.7 5.8 12.3 0.4 20.4 1.0
Delay (s) 39.7 30.6 52.9 17.0 46.6 22.7
Level of Service D C D B D C
Approach Delay (s) 30.8 29.5 46.6 22.7
Approach LOS C C D C
Intersection Summary
HCM Average Control Delay 33.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



7: Wilfred Avenue & Redwood Drive 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 7
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1770 1863 1583 1770 3539 1583 3433 1705
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1770 1863 1583 1770 3539 1583 3433 1705
Volume (vph) 75 857 156 235 687 529 184 40 350 553 52 67
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 902 164 247 723 557 194 42 368 582 55 71
RTOR Reduction (vph) 0 0 44 0 0 157 0 0 240 0 31 0
Lane Group Flow (vph) 79 902 120 247 723 400 194 42 128 582 95 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 12.2 67.7 67.7 26.1 81.6 81.6 21.9 17.0 17.0 31.2 26.3
Effective Green, g (s) 12.7 68.2 68.2 26.6 82.1 82.1 22.4 17.5 17.5 31.7 26.8
Actuated g/C Ratio 0.08 0.43 0.43 0.17 0.51 0.51 0.14 0.11 0.11 0.20 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 140 1445 614 294 956 812 248 387 173 680 286
v/s Ratio Prot 0.04 0.27 c0.14 c0.39 c0.11 0.01 c0.17 0.06
v/s Ratio Perm 0.08 0.25 0.08
v/c Ratio 0.56 0.62 0.20 0.84 0.76 0.49 0.78 0.11 0.74 0.86 0.33
Uniform Delay, d1 71.0 35.9 28.7 64.6 31.0 25.4 66.4 64.2 69.1 61.9 58.7
Progression Factor 1.05 1.04 1.18 1.05 1.11 1.27 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 0.5 0.1 14.5 4.1 1.6 14.8 0.1 15.7 10.3 0.7
Delay (s) 77.1 37.6 34.1 82.5 38.4 33.8 81.2 64.3 84.8 72.3 59.4
Level of Service E D C F D C F E F E E
Approach Delay (s) 39.8 43.8 82.2 70.0
Approach LOS D D F E
Intersection Summary
HCM Average Control Delay 53.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1610 3047
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1610 3047
Volume (vph) 0 1213 546 85 750 0 0 0 0 424 339 702
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1277 575 89 789 0 0 0 0 446 357 739
RTOR Reduction (vph) 0 0 137 0 0 0 0 0 0 0 122 0
Lane Group Flow (vph) 0 1277 438 89 789 0 0 0 0 446 975 0
Turn Type Perm Prot Perm
Protected Phases 4 3 8 6
Permitted Phases 4 6
Actuated Green, G (s) 36.6 36.6 4.4 45.5 25.5 25.5
Effective Green, g (s) 37.1 37.1 4.9 46.0 26.0 26.0
Actuated g/C Ratio 0.46 0.46 0.06 0.58 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1641 734 210 2035 523 990
v/s Ratio Prot c0.36 0.03 c0.22
v/s Ratio Perm 0.28 0.28 0.32
v/c Ratio 0.78 0.60 0.42 0.39 0.85 1.21dr
Uniform Delay, d1 18.0 15.9 36.2 9.3 25.2 26.8
Progression Factor 0.76 0.69 0.99 0.83 1.00 1.00
Incremental Delay, d2 2.4 2.3 1.3 0.5 16.0 25.1
Delay (s) 16.0 13.2 37.0 8.3 41.3 51.9
Level of Service B B D A D D
Approach Delay (s) 15.2 11.2 0.0 48.8
Approach LOS B B A D
Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3518 1681 1695 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3518 1681 1695 2787 1770 1723
Volume (vph) 0 815 822 178 407 17 283 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 858 865 187 428 18 298 19 601 9 9 9
RTOR Reduction (vph) 0 0 390 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 858 475 187 443 0 154 163 124 9 11 0
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 33.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 34.5 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.43 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 683 558 1539 347 350 575 365 355
v/s Ratio Prot c0.17 c0.14 0.05 c0.13 0.09 0.10 0.01 c0.01
v/s Ratio Perm 0.16 0.04
v/c Ratio 0.75 0.70 0.34 0.29 0.44 0.47 0.22 0.02 0.03
Uniform Delay, d1 28.9 18.5 29.7 14.5 27.7 27.9 26.4 25.3 25.4
Progression Factor 1.41 5.43 1.21 1.23 0.83 0.83 1.85 1.00 1.00
Incremental Delay, d2 2.7 3.5 0.3 0.4 3.8 4.1 0.8 0.1 0.2
Delay (s) 43.4 103.8 36.2 18.2 26.9 27.3 49.6 25.5 25.5
Level of Service D F D B C C D C C
Approach Delay (s) 73.7 23.5 41.8 25.5
Approach LOS E C D C
Intersection Summary
HCM Average Control Delay 54.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3502 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3502 1770 1583
Volume (vph) 180 1214 766 57 137 91
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 189 1278 806 60 144 96
RTOR Reduction (vph) 0 0 5 0 0 71
Lane Group Flow (vph) 189 1278 861 0 144 25
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.6 50.5 36.4 20.5 20.5
Effective Green, g (s) 10.1 51.0 36.9 21.0 21.0
Actuated g/C Ratio 0.13 0.64 0.46 0.26 0.26
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 433 2256 1615 465 416
v/s Ratio Prot 0.06 c0.36 0.25 c0.08
v/s Ratio Perm 0.02
v/c Ratio 0.44 0.57 0.53 0.31 0.06
Uniform Delay, d1 32.3 8.2 15.4 23.7 22.1
Progression Factor 0.84 2.23 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.8 1.3 1.7 0.3
Delay (s) 27.8 19.1 16.7 25.4 22.4
Level of Service C B B C C
Approach Delay (s) 20.2 16.7 24.2
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1687 1583 1745 1770 3527 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1687 1583 1745 1770 3527 1770 3539 1583
Volume (vph) 379 5 328 15 6 9 557 483 11 9 394 607
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 399 5 345 16 6 9 586 508 12 9 415 639
RTOR Reduction (vph) 0 0 278 0 9 0 0 1 0 0 0 501
Lane Group Flow (vph) 200 204 67 0 22 0 586 519 0 9 415 138
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 15.1 15.1 15.1 3.0 27.1 42.4 1.5 16.8 16.8
Effective Green, g (s) 15.6 15.6 15.6 3.5 27.6 42.9 2.0 17.3 17.3
Actuated g/C Ratio 0.19 0.19 0.19 0.04 0.35 0.54 0.02 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 328 329 309 76 611 1891 44 765 342
v/s Ratio Prot 0.12 c0.12 c0.01 c0.33 0.15 0.01 c0.12
v/s Ratio Perm 0.04 0.09
v/c Ratio 0.61 0.62 0.22 0.29 0.96 0.27 0.20 0.54 0.40
Uniform Delay, d1 29.4 29.5 27.1 37.1 25.6 10.1 38.2 27.8 26.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.14 1.01 2.85
Incremental Delay, d2 3.2 3.6 0.4 2.2 26.2 0.4 1.6 1.9 2.4
Delay (s) 32.6 33.1 27.4 39.2 51.9 10.4 45.1 30.0 79.2
Level of Service C C C D D B D C E
Approach Delay (s) 30.4 39.2 32.4 59.7
Approach LOS C D C E
Intersection Summary
HCM Average Control Delay 41.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

13: Project Dwy & Stony Point Road 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 0 942 0 0 668
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 992 0 0 703
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1034
pX, platoon unblocked 0.86
vC, conflicting volume 1695 992 992
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1806 992 992
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 75 298 697
Direction, Lane # WB 1 NB 1 SB 1
Volume Total 0 992 703
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.58 0.41
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 211 73 45 220 0 222
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 222 77 47 232 0 234
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 279 684 163
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 279 684 163
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 83 100 73
cM capacity (veh/h) 1284 343 882
Direction, Lane # EB 1 WB 1 SB 1
Volume Total 299 279 234
Volume Left 222 0 0
Volume Right 0 232 234
cSH 1284 1700 882
Volume to Capacity 0.17 0.16 0.27
Queue Length 95th (ft) 16 0 27
Control Delay (s) 6.6 0.0 10.6
Lane LOS A B
Approach Delay (s) 6.6 0.0 10.6
Approach LOS B
Intersection Summary
Average Delay 5.5
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15

15: Business Park Drive & Redwood Drive 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 197 32 13 429 373 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 207 34 14 452 393 34
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 663 213 426
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 663 213 426
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 47 96 99
cM capacity (veh/h) 390 792 1129
Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 207 34 14 226 226 262 165
Volume Left 207 0 14 0 0 0 0
Volume Right 0 34 0 0 0 0 34
cSH 390 792 1129 1700 1700 1700 1700
Volume to Capacity 0.53 0.04 0.01 0.13 0.13 0.15 0.10
Queue Length 95th (ft) 75 3 1 0 0 0 0
Control Delay (s) 24.3 9.7 8.2 0.0 0.0 0.0 0.0
Lane LOS C A A
Approach Delay (s) 22.2 0.2 0.0
Approach LOS C
Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 29.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 299 372 570 285 228 447
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 315 392 600 300 240 471
RTOR Reduction (vph) 0 302 0 173 0 0
Lane Group Flow (vph) 315 90 600 127 240 471
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 14.2 14.2 26.5 26.5 9.5 40.5
Effective Green, g (s) 14.7 14.7 27.0 27.0 10.0 41.0
Actuated g/C Ratio 0.23 0.23 0.42 0.42 0.16 0.64
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 408 365 790 671 278 1199
v/s Ratio Prot c0.18 c0.32 c0.14 0.25
v/s Ratio Perm 0.06 0.08
v/c Ratio 0.77 0.25 0.76 0.19 0.86 0.39
Uniform Delay, d1 22.9 20.0 15.6 11.5 26.2 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.4 6.8 0.6 23.1 1.0
Delay (s) 31.7 20.3 22.4 12.1 49.3 6.4
Level of Service C C C B D A
Approach Delay (s) 25.4 18.9 20.9
Approach LOS C B C
Intersection Summary
HCM Average Control Delay 21.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 63.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

17: Rohnert Park Expy & Labath Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Volume (vph) 58 539 45 122 584 316 69 17 123 470 48 104
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 61 567 47 128 615 333 73 18 129 495 51 109
RTOR Reduction (vph) 0 0 37 0 0 264 0 47 54 0 58 0
Lane Group Flow (vph) 61 567 10 128 615 69 73 31 15 495 102 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 16.1 16.1 4.4 16.1 16.1 4.4 17.1 17.1 24.4 37.1
Effective Green, g (s) 4.9 16.6 16.6 4.9 16.6 16.6 4.9 17.6 17.6 24.9 37.6
Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.21 0.06 0.22 0.22 0.31 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 734 328 210 734 328 210 344 331 551 786
v/s Ratio Prot 0.03 c0.16 0.04 c0.17 c0.02 0.02 c0.28 c0.06
v/s Ratio Perm 0.01 0.04 0.01
v/c Ratio 0.56 0.77 0.03 0.61 0.84 0.21 0.35 0.09 0.05 0.90 0.13
Uniform Delay, d1 36.5 29.9 25.3 36.6 30.4 26.3 36.0 24.8 24.6 26.3 12.0
Progression Factor 1.00 1.00 1.00 0.84 0.53 0.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 5.1 0.0 4.1 6.9 0.3 1.0 0.5 0.3 17.3 0.3
Delay (s) 43.1 35.0 25.3 34.9 23.0 13.4 37.0 25.4 24.8 43.6 12.3
Level of Service D C C C C B D C C D B
Approach Delay (s) 35.0 21.4 29.1 36.0
Approach LOS D C C D
Intersection Summary
HCM Average Control Delay 29.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 5085 1583 3433 3539 1583 1770 3146 1441 3433 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 3539 1583 1770 3146 1441 3433 1863 1583
Volume (vph) 209 805 118 448 672 408 122 228 464 439 210 228
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 220 847 124 472 707 429 128 240 488 462 221 240
RTOR Reduction (vph) 0 0 84 0 0 285 0 187 224 0 0 197
Lane Group Flow (vph) 220 847 40 472 707 144 128 275 42 462 221 43
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.0 25.5 25.5 11.5 25.0 25.0 11.3 12.2 12.2 12.8 13.7 13.7
Effective Green, g (s) 12.5 26.0 26.0 12.0 25.5 25.5 11.8 12.7 12.7 13.3 14.2 14.2
Actuated g/C Ratio 0.16 0.32 0.32 0.15 0.32 0.32 0.15 0.16 0.16 0.17 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 1653 514 515 1128 505 261 499 229 571 331 281
v/s Ratio Prot c0.12 0.17 c0.14 c0.20 0.07 0.09 c0.13 c0.12
v/s Ratio Perm 0.03 0.09 0.03 0.03
v/c Ratio 0.79 0.51 0.08 0.92 0.63 0.28 0.49 0.55 0.18 0.81 0.67 0.15
Uniform Delay, d1 32.5 21.9 18.7 33.5 23.2 20.4 31.3 31.0 29.2 32.1 30.7 27.8
Progression Factor 0.71 0.70 0.97 0.74 0.62 0.90 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.2 0.7 0.2 17.6 2.1 1.1 1.5 1.3 0.4 8.3 5.0 0.3
Delay (s) 32.4 16.1 18.4 42.5 16.5 19.4 32.8 32.3 29.6 40.4 35.7 28.1
Level of Service C B B D B B C C C D D C
Approach Delay (s) 19.3 24.9 31.5 36.1
Approach LOS B C C D
Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

19: Rohnert Park Expy & US-101 SB Ramps 2020 + Alternative H (Mitigated)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 0.95 1.00 1.00 0.85 0.90 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 0.95 0.95 1.00
Satd. Flow (prot) 4843 1770 3539 1583 1653 1681 1681 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.92 0.74 0.74 1.00
Satd. Flow (perm) 4843 1770 3539 1583 1541 1312 1312 1583
Volume (vph) 0 1165 542 78 1199 234 6 0 17 692 0 323
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1226 571 82 1262 246 6 0 18 728 0 340
RTOR Reduction (vph) 0 97 0 0 0 0 0 12 0 0 0 32
Lane Group Flow (vph) 0 1700 0 82 1262 246 0 12 0 364 364 308
Turn Type Prot Free Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases Free 2 6 6
Actuated Green, G (s) 36.1 4.9 45.5 80.0 25.5 25.5 25.5 25.5
Effective Green, g (s) 36.6 5.4 46.0 80.0 26.0 26.0 26.0 26.0
Actuated g/C Ratio 0.46 0.07 0.58 1.00 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2216 119 2035 1583 501 426 426 514
v/s Ratio Prot c0.35 0.05 c0.36
v/s Ratio Perm 0.16 0.01 c0.28 0.28 0.19
v/c Ratio 0.77 0.69 0.62 0.16 0.02 0.85 0.85 0.60
Uniform Delay, d1 18.1 36.5 11.2 0.0 18.4 25.2 25.2 22.6
Progression Factor 0.44 1.20 0.60 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 13.7 1.3 0.2 0.0 15.3 15.3 1.9
Delay (s) 10.0 57.4 8.1 0.2 18.4 40.5 40.5 24.5
Level of Service B E A A B D D C
Approach Delay (s) 10.0 9.4 18.4 35.4
Approach LOS B A B D
Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.80
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1453
Volume (vph) 19 1352 504 0 984 343 523 0 376 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 20 1423 531 0 1036 361 551 0 396 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 20 20 0 2 0
Lane Group Flow (vph) 20 1423 531 0 1036 361 551 178 178 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 4.2 48.9 80.0 40.2 80.0 22.1 22.1 22.1 22.1
Effective Green, g (s) 4.7 49.4 80.0 40.7 80.0 22.6 22.6 22.6 22.6
Actuated g/C Ratio 0.06 0.62 1.00 0.51 1.00 0.28 0.28 0.28 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 104 3957 1583 2587 1583 761 425 425 410
v/s Ratio Prot 0.01 0.22 c0.20 0.12
v/s Ratio Perm c0.34 0.23 c0.20 0.12 0.01
v/c Ratio 0.19 0.36 0.34 0.40 0.23 0.72 0.42 0.42 0.04
Uniform Delay, d1 35.8 7.5 0.0 12.1 0.0 25.9 23.4 23.4 20.8
Progression Factor 1.27 1.53 1.00 0.80 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 0.3 0.3 0.2 3.4 0.7 0.7 0.0
Delay (s) 46.2 11.7 0.3 10.0 0.2 29.3 24.0 24.0 20.9
Level of Service D B A B A C C C C
Approach Delay (s) 9.0 7.5 27.1 20.9
Approach LOS A A C C
Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Graton Rancheria Casino & Hotel PM Peak

Page 20
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4887 1610 3339 1583 1610 3380 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4887 1610 3339 1583 1610 3380 1583
Volume (vph) 269 927 547 195 764 268 390 348 317 180 313 173
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 283 976 576 205 804 282 411 366 334 189 329 182
RTOR Reduction (vph) 0 0 364 0 75 0 0 0 267 0 0 150
Lane Group Flow (vph) 283 976 212 205 1011 0 250 527 67 167 351 32
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 8.5 21.7 21.7 11.2 24.4 15.6 15.6 15.6 13.5 13.5 13.5
Effective Green, g (s) 9.0 22.2 22.2 11.7 24.9 16.1 16.1 16.1 14.0 14.0 14.0
Actuated g/C Ratio 0.11 0.28 0.28 0.15 0.31 0.20 0.20 0.20 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 982 439 259 1521 324 672 319 282 592 277
v/s Ratio Prot 0.08 c0.28 c0.12 0.21 0.16 c0.16 0.10 c0.10
v/s Ratio Perm 0.13 0.04 0.02
v/c Ratio 0.73 0.99 0.48 0.79 0.66 0.77 0.78 0.21 0.59 0.59 0.11
Uniform Delay, d1 34.3 28.8 24.1 33.0 23.9 30.2 30.3 26.7 30.4 30.4 27.8
Progression Factor 0.66 0.62 1.03 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 26.5 3.6 15.1 2.3 10.8 6.0 0.3 3.3 1.6 0.2
Delay (s) 29.3 44.3 28.5 48.1 26.2 41.0 36.3 27.0 33.7 32.0 28.0
Level of Service C D C D C D D C C C C
Approach Delay (s) 37.0 29.7 34.6 31.3
Approach LOS D C C C
Intersection Summary
HCM Average Control Delay 33.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3390 1441 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3390 1441 1770 3539 1583 1770 1863 1583 1770 1863 1583
Volume (vph) 150 774 324 115 510 133 316 511 102 276 529 230
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 815 341 121 537 140 333 538 107 291 557 242
RTOR Reduction (vph) 0 0 258 0 0 113 0 0 70 0 0 155
Lane Group Flow (vph) 158 815 83 121 537 27 333 538 37 291 557 87
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.1 21.5 21.5 5.5 16.9 16.9 16.5 30.5 30.5 14.5 28.5 28.5
Effective Green, g (s) 10.6 22.0 22.0 6.0 17.4 17.4 17.0 31.0 31.0 15.0 29.0 29.0
Actuated g/C Ratio 0.12 0.24 0.24 0.07 0.19 0.19 0.19 0.34 0.34 0.17 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 208 829 352 118 684 306 334 642 545 295 600 510
v/s Ratio Prot c0.09 c0.24 c0.07 0.15 c0.19 0.29 0.16 c0.30
v/s Ratio Perm 0.06 0.02 0.02 0.06
v/c Ratio 0.76 0.98 0.24 1.03 0.79 0.09 1.00 0.84 0.07 0.99 0.93 0.17
Uniform Delay, d1 38.5 33.8 27.3 42.0 34.5 29.8 36.5 27.2 19.8 37.4 29.5 21.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.7 26.9 0.3 89.8 5.9 0.1 48.1 12.4 0.2 48.2 22.8 0.7
Delay (s) 53.2 60.7 27.6 131.8 40.4 29.9 84.6 39.6 20.0 85.6 52.3 22.6
Level of Service D E C F D C F D C F D C
Approach Delay (s) 51.2 52.4 52.8 54.6
Approach LOS D D D D
Intersection Summary
HCM Average Control Delay 52.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.89 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3516 1770 3539 1583 1770 1658 1770 1653
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3516 1770 3539 1583 1770 1658 1770 1653
Volume (vph) 107 720 33 62 890 320 48 23 63 562 35 105
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 113 758 35 65 937 337 51 24 66 592 37 111
RTOR Reduction (vph) 0 4 0 0 0 118 0 61 0 0 58 0
Lane Group Flow (vph) 113 789 0 65 937 219 51 29 0 592 90 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.6 21.9 4.4 20.7 20.7 3.3 6.3 39.4 42.4
Effective Green, g (s) 6.1 22.4 4.9 21.2 21.2 3.8 6.8 39.9 42.9
Actuated g/C Ratio 0.07 0.25 0.05 0.24 0.24 0.04 0.08 0.44 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 120 875 96 834 373 75 125 785 788
v/s Ratio Prot 0.06 c0.22 0.04 c0.26 c0.03 0.02 c0.33 c0.05
v/s Ratio Perm 0.14
v/c Ratio 0.94 0.90 0.68 1.12 0.59 0.68 0.23 0.75 0.11
Uniform Delay, d1 41.8 32.7 41.8 34.4 30.5 42.5 39.1 20.9 13.0
Progression Factor 1.00 1.00 0.67 0.61 0.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 63.8 14.3 15.3 69.4 5.9 22.4 1.0 4.1 0.1
Delay (s) 105.6 47.0 43.4 90.2 13.9 64.9 40.1 25.1 13.1
Level of Service F D D F B E D C B
Approach Delay (s) 54.3 68.7 49.1 22.7
Approach LOS D E D C
Intersection Summary
HCM Average Control Delay 52.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



24: Gravenstien Hwy & US-101 SB Ramps 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 23
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 3433 1583
Volume (vph) 0 969 376 119 1004 0 0 0 0 626 0 268
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1020 396 125 1057 0 0 0 0 659 0 282
RTOR Reduction (vph) 0 0 88 0 0 0 0 0 0 0 68 0
Lane Group Flow (vph) 0 1020 308 125 1057 0 0 0 0 659 214 0
Turn Type Perm Prot Prot
Protected Phases 4 3 8 1 6
Permitted Phases 4
Actuated Green, G (s) 33.5 33.5 14.5 52.5 28.5 28.5
Effective Green, g (s) 34.0 34.0 15.0 53.0 29.0 29.0
Actuated g/C Ratio 0.38 0.38 0.17 0.59 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1337 598 295 2084 1106 510
v/s Ratio Prot c0.29 0.07 c0.30 c0.19 0.13
v/s Ratio Perm 0.19
v/c Ratio 0.76 0.51 0.42 0.51 0.60 0.42
Uniform Delay, d1 24.5 21.6 33.6 10.8 25.6 23.9
Progression Factor 0.51 0.44 1.24 1.61 1.00 1.00
Incremental Delay, d2 2.6 1.9 0.9 0.8 0.9 2.5
Delay (s) 15.1 11.4 42.7 18.3 26.5 26.4
Level of Service B B D B C C
Approach Delay (s) 14.1 20.9 0.0 26.4
Approach LOS B C A C
Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 3433 1583
Volume (vph) 1594 0 0 700 423 255
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1678 0 0 737 445 268
RTOR Reduction (vph) 0 0 0 0 0 14
Lane Group Flow (vph) 1678 0 0 737 445 254
Turn Type Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 61.5 61.5 19.5 19.5
Effective Green, g (s) 62.0 62.0 20.0 20.0
Actuated g/C Ratio 0.69 0.69 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2438 2438 763 352
v/s Ratio Prot c0.47 0.21 0.13
v/s Ratio Perm c0.16
v/c Ratio 0.69 0.30 0.58 0.72
Uniform Delay, d1 8.3 5.5 31.3 32.4
Progression Factor 0.28 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.3 1.1 7.1
Delay (s) 3.4 5.8 32.4 39.5
Level of Service A A C D
Approach Delay (s) 3.4 5.8 35.1
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 0.95 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.98 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1731 1823 1583 1770 3539 1583 1770 3534
Flt Permitted 0.85 0.86 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1504 1601 1583 1770 3539 1583 1770 3534
Volume (vph) 11 4 9 18 24 222 8 780 24 119 677 7
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 4 9 19 25 234 8 821 25 125 713 7
RTOR Reduction (vph) 0 8 0 0 0 201 0 0 12 0 1 0
Lane Group Flow (vph) 0 17 0 0 44 33 8 821 13 125 719 0
Turn Type Perm Perm Perm Prot Perm Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 6.5 6.5 6.5 0.9 24.6 24.6 4.7 28.4
Effective Green, g (s) 7.0 7.0 7.0 1.4 25.1 25.1 5.2 28.9
Actuated g/C Ratio 0.14 0.14 0.14 0.03 0.51 0.51 0.11 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 214 227 225 50 1802 806 187 2072
v/s Ratio Prot 0.00 c0.23 c0.07 c0.20
v/s Ratio Perm 0.01 c0.03 0.02 0.01
v/c Ratio 0.08 0.19 0.15 0.16 0.46 0.02 0.67 0.35
Uniform Delay, d1 18.4 18.7 18.5 23.4 7.7 6.0 21.2 5.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.3 1.5 0.2 0.0 8.7 0.1
Delay (s) 18.5 19.1 18.8 24.9 7.9 6.0 29.9 5.4
Level of Service B B B C A A C A
Approach Delay (s) 18.5 18.9 8.0 9.0
Approach LOS B B A A
Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 49.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 1 142 4 7 261 2 2 0 2 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 149 4 7 275 2 2 0 2 1 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1180
pX, platoon unblocked
vC, conflicting volume 277 154 445 445 152 446 446 276
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 277 154 445 445 152 446 446 276
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 100 100 100 100
cM capacity (veh/h) 1286 1427 520 505 895 519 504 763
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 155 284 4 2
Volume Left 1 7 2 1
Volume Right 4 2 2 0
cSH 1286 1427 658 511
Volume to Capacity 0.00 0.01 0.01 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.1 0.2 10.5 12.1
Lane LOS A A B B
Approach Delay (s) 0.1 0.2 10.5 12.1
Approach LOS B B
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 28.6% ICU Level of Service A
Analysis Period (min) 15



28: Millbrae Ave & Whistler Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 2 129 2 4 275 8 1 10 0 3 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 136 2 4 289 8 1 11 0 3 1 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 298 138 445 447 137 448 444 294
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 298 138 445 447 137 448 444 294
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 98 100 99 100 100
cM capacity (veh/h) 1263 1446 520 504 912 511 506 746
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 140 302 12 5
Volume Left 2 4 1 3
Volume Right 2 8 0 1
cSH 1263 1446 505 544
Volume to Capacity 0.00 0.00 0.02 0.01
Queue Length 95th (ft) 0 0 2 1
Control Delay (s) 0.1 0.1 12.3 11.7
Lane LOS A A B B
Approach Delay (s) 0.1 0.1 12.3 11.7
Approach LOS B B
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15

29: Millbrae Ave & Langner Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 153 10 4 336 13 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 161 11 4 354 14 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 172 528 166
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 528 166
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 99
cM capacity (veh/h) 1405 509 878
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 172 358 23
Volume Left 0 4 14
Volume Right 11 0 9
cSH 1700 1405 615
Volume to Capacity 0.10 0.00 0.04
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.0 0.1 11.1
Lane LOS A B
Approach Delay (s) 0.0 0.1 11.1
Approach LOS B
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 30.9% ICU Level of Service A
Analysis Period (min) 15



30: Millbrae Ave & Labath Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 150 16 17 244 0 100 0 29 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 158 17 18 257 0 105 0 31 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 257 175 459 459 166 489 467 257
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 257 175 459 459 166 489 467 257
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 79 100 97 100 100 100
cM capacity (veh/h) 1308 1402 507 492 878 467 487 782
Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 175 275 136 0
Volume Left 0 18 105 0
Volume Right 17 0 31 0
cSH 1308 1402 561 1700
Volume to Capacity 0.00 0.01 0.24 0.00
Queue Length 95th (ft) 0 1 24 0
Control Delay (s) 0.0 0.6 13.5 0.0
Lane LOS A B A
Approach Delay (s) 0.0 0.6 13.5 0.0
Approach LOS B A
Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 40.0% ICU Level of Service A
Analysis Period (min) 15

31: Millbrae Ave & Dowdell Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 137 32 0 235 32 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 144 34 0 247 34 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 178 408 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 178 408 161
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 94 100
cM capacity (veh/h) 1398 599 884
Direction, Lane # EB 1 WB 1 NB 1
Volume Total 178 247 34
Volume Left 0 0 34
Volume Right 34 0 0
cSH 1700 1398 599
Volume to Capacity 0.10 0.00 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15



1: Wilfred Ave & Stony Point Road 2020 + Alternative H (Mitigated)
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Lane Group EBT WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 31 160 137 15 973 186 555
v/c Ratio 0.10 0.70 0.39 0.13 0.94 0.87 0.42
Control Delay 19.1 51.1 14.8 44.6 34.9 76.1 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 51.1 14.8 44.6 34.9 76.1 7.1
Queue Length 50th (ft) 6 84 17 8 456 106 100
Queue Length 95th (ft) 30 #154 67 28 #776 #235 236
Internal Link Dist (ft) 885 1130 954 1280
Turn Bay Length (ft) 35 150 150
Base Capacity (vph) 352 270 393 117 1068 214 1335
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.59 0.35 0.13 0.91 0.87 0.42
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

5: Wilfred Ave & Labath Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 21 318 341 351 77 587 84
v/c Ratio 0.15 0.58 0.75 0.25 0.12 0.57 0.14
Control Delay 36.7 31.9 42.8 19.8 16.4 4.0 16.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.7 31.9 42.8 19.8 16.4 4.0 16.3
Queue Length 50th (ft) 10 69 234 99 24 8 26
Queue Length 95th (ft) 32 104 m351 m112 m52 56 60
Internal Link Dist (ft) 1080 1070 1920 2200
Turn Bay Length (ft) 150 150
Base Capacity (vph) 143 757 664 1786 655 1028 618
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.42 0.51 0.20 0.12 0.57 0.14
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



6: Wilfred Avenue & Dowdell Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 24 887 344 642 545 144
v/c Ratio 0.18 0.82 0.86 0.34 0.92 0.44
Control Delay 35.7 30.7 56.4 15.8 42.4 19.9
Queue Delay 0.0 0.0 0.0 0.0 4.3 0.3
Total Delay 35.7 30.7 56.4 15.8 46.7 20.2
Queue Length 50th (ft) 12 215 280 191 187 39
Queue Length 95th (ft) m21 #306 m#401 311 #376 90
Internal Link Dist (ft) 1070 550 687 2220
Turn Bay Length (ft) 150 150
Base Capacity (vph) 134 1088 408 1861 637 359
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 1 0 0 48 29
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.82 0.84 0.34 0.93 0.44
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

7: Wilfred Avenue & Redwood Drive 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 79 902 164 247 723 557 194 42 368 582 126
v/c Ratio 0.56 0.62 0.25 0.84 0.76 0.57 0.79 0.11 0.89 0.86 0.40
Control Delay 82.2 41.8 22.8 86.2 42.1 17.5 87.5 60.6 42.5 74.9 43.6
Queue Delay 0.0 0.7 0.0 43.6 30.5 1.9 0.0 0.0 0.5 76.9 0.0
Total Delay 82.2 42.6 22.8 129.8 72.6 19.5 87.5 60.6 43.0 151.8 43.6
Queue Length 50th (ft) 84 453 63 257 625 94 198 21 108 304 83
Queue Length 95th (ft) m106 m596 m112 m294 m#902 m253 282 39 227 376 145
Internal Link Dist (ft) 550 220 110 270
Turn Bay Length (ft) 150 150 150 100 275
Base Capacity (vph) 183 1447 659 336 957 970 310 641 507 726 392
Starvation Cap Reductn 0 250 0 102 266 260 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 17 225 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.75 0.25 1.06 1.05 0.78 0.63 0.07 0.75 1.16 0.32
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



9: Wilfred Avenue & US-101 SB Ramps 2020 + Alternative H (Mitigated)
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Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1277 575 89 789 446 1096
v/c Ratio 0.76 0.65 0.35 0.39 0.85 1.21dr
Control Delay 15.8 8.5 38.6 8.4 43.0 47.8
Queue Delay 5.5 2.0 0.0 0.1 0.0 30.3
Total Delay 21.2 10.4 38.6 8.5 43.0 78.1
Queue Length 50th (ft) 372 209 19 49 226 256
Queue Length 95th (ft) 269 m102 43 87 #405 #406
Internal Link Dist (ft) 220 466 348
Turn Bay Length (ft) 300 250
Base Capacity (vph) 1681 886 257 2035 523 1112
Starvation Cap Reductn 344 174 0 0 0 0
Spillback Cap Reductn 0 0 0 339 0 97
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.81 0.35 0.47 0.85 1.08
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

10: Wilfred Ave & Commerce Boulevard 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 858 865 187 446 154 163 601 9 18
v/c Ratio 0.75 0.81 0.34 0.29 0.44 0.47 0.57 0.02 0.05
Control Delay 43.6 14.5 37.7 18.2 27.4 27.8 7.1 25.7 18.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Total Delay 43.6 14.5 37.7 18.2 27.4 27.8 7.4 25.7 18.8
Queue Length 50th (ft) 181 294 52 112 50 53 0 4 4
Queue Length 95th (ft) 187 311 85 156 m108 m113 84 16 21
Internal Link Dist (ft) 466 345 380 270
Turn Bay Length (ft) 150 150 200
Base Capacity (vph) 1144 1073 558 1542 347 350 1052 365 363
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 103 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.81 0.34 0.29 0.44 0.47 0.63 0.02 0.05
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



11: Wilfred Avenue & Robert Lakes Road 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 189 1278 866 144 96
v/c Ratio 0.44 0.57 0.53 0.31 0.20
Control Delay 29.3 19.3 17.1 25.9 6.6
Queue Delay 0.0 1.9 0.0 0.0 0.0
Total Delay 29.3 21.2 17.1 25.9 6.6
Queue Length 50th (ft) 54 303 154 58 0
Queue Length 95th (ft) m70 310 222 106 34
Internal Link Dist (ft) 345 164 232
Turn Bay Length (ft) 80 200
Base Capacity (vph) 901 2256 1621 465 486
Starvation Cap Reductn 0 773 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.21 0.86 0.53 0.31 0.20
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

12: US-101 NB Ramps & Commerce Boulevard 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 200 204 345 31 586 520 9 415 639
v/c Ratio 0.61 0.62 0.59 0.20 1.10 0.24 0.06 0.40 0.70
Control Delay 36.8 37.2 7.5 29.4 99.9 10.5 38.6 26.5 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 36.8 37.2 7.5 29.4 99.9 10.5 38.6 26.5 9.4
Queue Length 50th (ft) 96 98 0 10 ~339 40 5 87 12
Queue Length 95th (ft) 152 156 61 35 #531 147 m6 m#171 113
Internal Link Dist (ft) 284 118 214 380
Turn Bay Length (ft) 250 250 200 100 175
Base Capacity (vph) 441 443 670 183 531 2175 177 1048 919
Starvation Cap Reductn 0 0 0 0 0 0 0 0 30
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.46 0.51 0.17 1.10 0.24 0.05 0.40 0.72
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



16: Rohnert Park Expy & Stony Point Road 2020 + Alternative H (Mitigated)
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 315 392 600 300 240 471
v/c Ratio 0.77 0.59 0.76 0.36 0.86 0.39
Control Delay 37.5 6.7 24.1 3.1 58.8 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 6.7 24.1 3.1 58.8 6.9
Queue Length 50th (ft) 115 0 197 0 95 79
Queue Length 95th (ft) #221 60 #359 40 #213 129
Internal Link Dist (ft) 480 3920 2550
Turn Bay Length (ft) 175 450 700
Base Capacity (vph) 436 685 790 844 278 1199
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.57 0.76 0.36 0.86 0.39
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

17: Rohnert Park Expy & Labath Ave 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 61 567 47 128 615 333 73 78 69 495 160
v/c Ratio 0.46 0.77 0.13 0.50 0.84 0.56 0.28 0.18 0.17 0.93 0.18
Control Delay 47.1 38.0 9.3 35.8 26.4 5.0 38.1 11.7 8.3 54.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.1 38.0 9.3 35.8 26.4 5.0 38.1 11.7 8.3 54.9 5.8
Queue Length 50th (ft) 30 141 0 20 120 0 18 7 0 239 14
Queue Length 95th (ft) 67 197 26 m43 #228 6 38 43 33 #424 48
Internal Link Dist (ft) 1540 220 1010 520
Turn Bay Length (ft) 160 200 250 170 130 130 100
Base Capacity (vph) 133 752 373 257 752 599 257 425 417 531 879
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.75 0.13 0.50 0.82 0.56 0.28 0.18 0.17 0.93 0.18
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



18: Rohnert Park Expy & Redwood Drive 2020 + Alternative H (Mitigated)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 220 847 124 472 707 429 128 462 266 462 221 240
v/c Ratio 0.79 0.51 0.21 0.92 0.63 0.54 0.49 0.67 0.59 0.81 0.67 0.50
Control Delay 38.3 16.2 4.6 47.2 16.9 4.7 40.8 20.8 9.6 48.0 40.5 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.3 16.2 4.6 47.2 16.9 4.7 40.8 20.8 9.6 48.0 40.5 8.0
Queue Length 50th (ft) 69 83 8 130 143 36 60 60 0 116 103 0
Queue Length 95th (ft) m106 m93 m13 #211 167 48 #136 104 64 #237 169 56
Internal Link Dist (ft) 320 520 554 480
Turn Bay Length (ft) 200 250 350 155 250 250 175 175
Base Capacity (vph) 288 1653 598 515 1126 790 260 843 516 572 396 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.51 0.21 0.92 0.63 0.54 0.49 0.55 0.52 0.81 0.56 0.46
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

19: Rohnert Park Expy & US-101 SB Ramps 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBT WBL WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 1797 82 1262 246 24 364 364 340
v/c Ratio 0.76 0.56 0.62 0.16 0.05 0.85 0.85 0.62
Control Delay 9.8 57.4 8.7 0.2 9.5 44.6 44.6 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.8 57.4 8.7 0.2 9.5 44.6 44.6 24.3
Queue Length 50th (ft) 146 42 226 0 2 165 165 114
Queue Length 95th (ft) 357 m#87 148 m0 17 #311 #311 197
Internal Link Dist (ft) 520 960 428 378
Turn Bay Length (ft) 225 400 400
Base Capacity (vph) 2363 146 2034 1583 572 476 476 604
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.56 0.62 0.16 0.04 0.76 0.76 0.56
Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBT
Lane Group Flow (vph) 20 1423 531 1036 361 551 198 198 18
v/c Ratio 0.11 0.36 0.34 0.38 0.23 0.72 0.44 0.44 0.04
Control Delay 40.6 12.8 0.3 10.9 0.2 31.1 22.1 22.1 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.6 12.8 0.3 10.9 0.2 31.1 22.1 22.1 15.9
Queue Length 50th (ft) 11 122 0 77 0 127 71 71 5
Queue Length 95th (ft) m13 190 m0 109 m0 158 116 116 18
Internal Link Dist (ft) 960 360 386 420
Turn Bay Length (ft) 190 225
Base Capacity (vph) 243 3957 1583 2759 1583 1004 578 578 555
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.36 0.34 0.38 0.23 0.55 0.34 0.34 0.03
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

21: Rohnert Park Expy & Commerce Boulevard 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 283 976 576 205 1086 250 527 334 167 351 182
v/c Ratio 0.73 0.99 0.72 0.79 0.68 0.77 0.78 0.57 0.59 0.59 0.43
Control Delay 35.0 47.5 9.9 59.6 24.7 47.9 39.7 7.7 38.9 34.3 8.0
Queue Delay 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 47.5 10.5 59.6 24.7 47.9 39.7 7.7 38.9 34.3 8.0
Queue Length 50th (ft) 75 ~274 163 102 158 129 137 0 84 88 0
Queue Length 95th (ft) #123 #387 82 #240 213 #250 #200 65 148 129 50
Internal Link Dist (ft) 360 1350 601 660
Turn Bay Length (ft) 250 200 250 175 150 150
Base Capacity (vph) 386 981 803 259 1595 332 689 592 332 697 471
Starvation Cap Reductn 0 0 48 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.99 0.76 0.79 0.68 0.75 0.76 0.56 0.50 0.50 0.39
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



22: Gravenstien Hwy & Stony Point Road 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 15
Kimley Horn and Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 158 815 341 121 537 140 333 538 107 291 557 242
v/c Ratio 0.76 0.98 0.56 1.03 0.79 0.33 1.00 0.84 0.17 0.99 0.93 0.36
Control Delay 61.9 62.6 7.3 134.5 44.3 8.2 87.3 40.8 5.1 88.9 53.9 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.9 62.6 7.3 134.5 44.3 8.2 87.3 40.8 5.1 88.9 53.9 5.6
Queue Length 50th (ft) 88 253 0 ~72 154 0 191 279 0 167 304 5
Queue Length 95th (ft) #182 #385 75 #183 #230 48 #363 #454 34 #327 #505 57
Internal Link Dist (ft) 689 6630 734 980
Turn Bay Length (ft) 350 450 500 150 550 675 500 625
Base Capacity (vph) 215 829 610 118 682 419 334 642 615 295 600 665
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.98 0.56 1.03 0.79 0.33 1.00 0.84 0.17 0.99 0.93 0.36
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

23: Gravenstien Hwy & Redwood Drive 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 16
Kimley Horn and Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 113 793 65 937 337 51 90 592 148
v/c Ratio 0.93 0.81 0.55 1.04 0.65 0.43 0.44 0.77 0.17
Control Delay 111.2 38.5 44.2 60.8 9.8 52.2 21.6 31.9 5.7
Queue Delay 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 111.2 39.0 44.2 60.8 9.8 52.2 21.6 31.9 5.7
Queue Length 50th (ft) 65 226 37 ~311 6 28 13 286 12
Queue Length 95th (ft) #171 #331 m#81 #415 33 65 56 #513 47
Internal Link Dist (ft) 6630 350 200 236
Turn Bay Length (ft) 225 150 80 50 225
Base Capacity (vph) 121 985 118 904 519 118 367 767 846
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 30 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.83 0.55 1.04 0.65 0.43 0.25 0.77 0.17
Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



24: Gravenstien Hwy & US-101 SB Ramps 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 17
Kimley Horn and Associates

Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 1020 396 125 1057 659 282
v/c Ratio 0.76 0.58 0.42 0.51 0.60 0.49
Control Delay 15.3 8.4 46.7 18.6 28.3 18.7
Queue Delay 1.1 0.4 0.0 0.3 0.0 0.0
Total Delay 16.4 8.8 46.7 18.9 28.3 18.7
Queue Length 50th (ft) 152 69 70 253 160 79
Queue Length 95th (ft) 184 m99 m125 314 216 154
Internal Link Dist (ft) 350 370 585
Turn Bay Length (ft) 50 100 425
Base Capacity (vph) 1337 686 295 2084 1106 579
Starvation Cap Reductn 134 60 0 428 0 0
Spillback Cap Reductn 17 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.63 0.42 0.64 0.60 0.49
Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

25: Gravenstien Hwy & US-101 NB Ramps 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 18
Kimley Horn and Associates

Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 1678 737 445 268
v/c Ratio 0.69 0.30 0.58 0.73
Control Delay 3.9 6.7 33.5 41.4
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 3.9 6.7 33.5 41.4
Queue Length 50th (ft) 35 74 117 133
Queue Length 95th (ft) 239 137 144 192
Internal Link Dist (ft) 370 312 431
Turn Bay Length (ft) 395 275
Base Capacity (vph) 2438 2438 1221 574
Starvation Cap Reductn 62 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.30 0.36 0.47
Intersection Summary



26: Millbrae Ave & Stony Point Road 2020 + Alternative H (Mitigated)
Graton Rancheria Casino & Hotel PM Peak

Page 19
Kimley Horn and Associates

Lane Group EBT WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 25 44 234 8 821 25 125 720
v/c Ratio 0.09 0.15 0.50 0.04 0.44 0.03 0.43 0.31
Control Delay 14.7 18.1 7.4 23.1 10.5 5.0 22.7 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 18.1 7.4 23.1 10.5 5.0 22.7 5.7
Queue Length 50th (ft) 4 10 0 2 85 0 27 30
Queue Length 95th (ft) 20 33 45 13 154 11 80 117
Internal Link Dist (ft) 926 1100 860 804
Turn Bay Length (ft) 120 505 120 490
Base Capacity (vph) 511 532 658 205 2037 922 323 2421
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.08 0.36 0.04 0.40 0.03 0.39 0.30
Intersection Summary



NEAR-TERM 2008 + VARIANT H-SUB1
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



4: Wilfred Avenue & Langner Ave PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 10 132 129 89 181 8 96 19 129 10 10 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 139 136 94 191 8 101 20 136 11 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99
vC, conflicting volume 199 275 626 614 207 756 678 195
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 187 275 620 609 207 752 673 183
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 93 72 95 84 96 97 99
cM capacity (veh/h) 1367 1288 357 372 834 243 341 847

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 285 293 257 32
Volume Left 11 94 101 11
Volume Right 136 8 136 11
cSH 1367 1288 514 364
Volume to Capacity 0.01 0.07 0.50 0.09
Queue Length 95th (ft) 1 6 69 7
Control Delay (s) 0.4 3.0 18.8 15.8
Lane LOS A A C C
Approach Delay (s) 0.4 3.0 18.8 15.8
Approach LOS C C

Intersection Summary
Average Delay 7.3
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15

5: Wilfred Avenue & Labath Ave PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.99 1.00 0.85 0.99
Flt Protected 1.00 0.95 1.00 0.97 1.00 0.96
Satd. Flow (prot) 1805 1770 1838 1814 1583 1779
Flt Permitted 0.97 0.95 1.00 0.90 1.00 0.86
Satd. Flow (perm) 1758 1770 1838 1673 1583 1595
Volume (vph) 15 198 57 294 256 25 22 19 441 17 3 1
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 16 208 60 309 269 26 23 20 464 18 3 1
RTOR Reduction (vph) 0 13 0 0 6 0 0 0 285 0 1 0
Lane Group Flow (vph) 0 271 0 309 289 0 0 43 179 0 21 0
Turn Type Perm Prot Perm Perm Perm
Protected Phases 4 3 8 2 6
Permitted Phases 4 2 2 6
Actuated Green, G (s) 16.6 19.5 40.6 30.4 30.4 30.4
Effective Green, g (s) 17.1 20.0 41.1 30.9 30.9 30.9
Actuated g/C Ratio 0.21 0.25 0.51 0.39 0.39 0.39
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 376 443 944 646 611 616
v/s Ratio Prot c0.17 0.16
v/s Ratio Perm c0.15 0.03 c0.11 0.01
v/c Ratio 0.72 0.70 0.31 0.07 0.29 0.03
Uniform Delay, d1 29.2 27.3 11.2 15.5 17.0 15.3
Progression Factor 1.00 1.63 0.73 1.02 1.11 1.04
Incremental Delay, d2 6.7 4.0 0.2 0.2 1.2 0.1
Delay (s) 35.9 48.4 8.3 16.0 20.2 16.0
Level of Service D D A B C B
Approach Delay (s) 35.9 28.8 19.8 16.0
Approach LOS D C B B

Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



6: Wilfred Avenue & Dowdell Ave PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.91 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1770 1837 1770 1852 1676 1740
Flt Permitted 0.95 1.00 0.95 1.00 0.96 0.86
Satd. Flow (perm) 1770 1837 1770 1852 1617 1537
Volume (vph) 11 587 59 82 549 23 21 14 75 14 2 6
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 618 62 86 578 24 22 15 79 15 2 6
RTOR Reduction (vph) 0 5 0 0 2 0 0 57 0 0 4 0
Lane Group Flow (vph) 12 675 0 86 600 0 0 59 0 0 19 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 1.1 38.1 6.6 43.6 21.8 21.8
Effective Green, g (s) 1.6 38.6 7.1 44.1 22.3 22.3
Actuated g/C Ratio 0.02 0.48 0.09 0.55 0.28 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 35 886 157 1021 451 428
v/s Ratio Prot 0.01 c0.37 c0.05 0.32
v/s Ratio Perm c0.04 0.01
v/c Ratio 0.34 0.76 0.55 0.59 0.13 0.04
Uniform Delay, d1 38.7 16.9 34.9 11.9 21.6 21.1
Progression Factor 0.84 1.36 0.95 1.42 1.00 1.00
Incremental Delay, d2 4.8 3.3 3.1 0.7 0.6 0.2
Delay (s) 37.3 26.3 36.5 17.6 22.2 21.3
Level of Service D C D B C C
Approach Delay (s) 26.5 19.9 22.2 21.3
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 23.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

7: Wilfred Avenue & Redwood Drive PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1833 1770 1863 1583 1770 3539 1583 3433 1739
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1833 1770 1863 1583 1770 3539 1583 3433 1739
Volume (vph) 48 561 67 180 379 541 172 154 267 425 128 102
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 51 591 71 189 399 569 181 162 281 447 135 107
RTOR Reduction (vph) 0 5 0 0 0 324 0 0 246 0 36 0
Lane Group Flow (vph) 51 657 0 189 399 245 181 162 35 447 206 0
Turn Type Prot Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 3.5 28.5 9.0 34.0 34.0 8.5 9.5 9.5 15.0 16.0
Effective Green, g (s) 4.0 29.0 9.5 34.5 34.5 9.0 10.0 10.0 15.5 16.5
Actuated g/C Ratio 0.05 0.36 0.12 0.43 0.43 0.11 0.12 0.12 0.19 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 89 664 210 803 683 199 442 198 665 359
v/s Ratio Prot 0.03 c0.36 c0.11 0.21 c0.10 0.05 c0.13 0.12
v/s Ratio Perm 0.15 0.02
v/c Ratio 0.57 0.99 0.90 0.50 0.36 0.91 0.37 0.18 0.67 0.57
Uniform Delay, d1 37.2 25.3 34.8 16.5 15.3 35.1 32.1 31.3 29.9 28.6
Progression Factor 1.24 0.68 1.17 1.22 2.65 1.00 1.00 1.00 1.15 1.17
Incremental Delay, d2 5.8 26.0 32.2 1.9 1.3 39.0 0.5 0.4 2.7 2.2
Delay (s) 51.8 43.1 73.0 22.0 41.9 74.1 32.6 31.8 37.0 35.7
Level of Service D D E C D E C C D D
Approach Delay (s) 43.7 40.1 44.3 36.5
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 41.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



10: Wilfred Avenue & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3392 1681 1737 2787 1770 1814
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3392 1681 1737 2787 1770 1814
Volume (vph) 0 497 603 409 303 116 231 107 572 42 41 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 523 635 431 319 122 243 113 602 44 43 9
RTOR Reduction (vph) 0 0 492 0 41 0 0 0 478 0 7 0
Lane Group Flow (vph) 0 523 143 431 400 0 174 182 124 44 45 0
Turn Type Prot Perm Prot Split Perm Split
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 17.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 18.0 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.22 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 356 558 1484 347 358 575 365 374
v/s Ratio Prot c0.10 c0.13 0.12 0.10 c0.10 c0.02 0.02
v/s Ratio Perm 0.09 0.04
v/c Ratio 0.46 0.40 0.77 0.27 0.50 0.51 0.22 0.12 0.12
Uniform Delay, d1 26.8 26.4 32.1 14.3 28.1 28.2 26.4 25.8 25.8
Progression Factor 1.43 4.63 1.19 1.24 0.87 0.87 1.56 0.84 0.82
Incremental Delay, d2 1.1 2.9 6.1 0.4 4.7 4.7 0.8 0.7 0.7
Delay (s) 39.3 125.1 44.2 18.1 29.1 29.1 41.8 22.3 21.8
Level of Service D F D B C C D C C
Approach Delay (s) 86.3 31.0 37.1 22.1
Approach LOS F C D C

Intersection Summary
HCM Average Control Delay 53.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

12: US-101 NB Ramps & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1686 1583 1741 1770 3537 1770 3539 1583
Volume (vph) 430 3 293 8 3 5 514 475 2 7 408 639
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 453 3 308 8 3 5 541 500 2 7 429 673
RTOR Reduction (vph) 0 0 245 0 5 0 0 0 0 0 0 522
Lane Group Flow (vph) 227 229 63 0 11 0 541 502 0 7 429 151
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 15.9 15.9 15.9 1.5 27.1 43.1 1.5 17.5 17.5
Effective Green, g (s) 16.4 16.4 16.4 2.0 27.6 43.6 2.0 18.0 18.0
Actuated g/C Ratio 0.20 0.20 0.20 0.02 0.35 0.55 0.02 0.22 0.22
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 345 346 325 44 611 1928 44 796 356
v/s Ratio Prot 0.14 c0.14 c0.01 c0.31 0.14 0.00 c0.12
v/s Ratio Perm 0.04 0.10
v/c Ratio 0.66 0.66 0.19 0.25 0.89 0.26 0.16 0.54 0.43
Uniform Delay, d1 29.2 29.2 26.3 38.3 24.7 9.6 38.2 27.3 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.29 1.08 4.37
Incremental Delay, d2 4.5 4.7 0.3 3.0 14.4 0.3 1.1 1.7 2.4
Delay (s) 33.7 34.0 26.6 41.3 39.1 10.0 50.3 31.2 118.6
Level of Service C C C D D A D C F
Approach Delay (s) 30.9 41.3 25.1 84.4
Approach LOS C D C F

Intersection Summary
HCM Average Control Delay 49.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



17: Rohnert Park Expy & Labath Ave PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1559 1504 1770 1668
Volume (vph) 50 600 36 202 575 396 64 19 154 526 43 99
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 632 38 213 605 417 67 20 162 554 45 104
RTOR Reduction (vph) 0 0 29 0 0 309 0 63 69 0 59 0
Lane Group Flow (vph) 53 632 9 213 605 108 67 34 16 554 90 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 3.3 18.0 18.0 5.5 20.2 20.2 4.4 14.1 14.1 24.4 34.1
Effective Green, g (s) 3.8 18.5 18.5 6.0 20.7 20.7 4.9 14.6 14.6 24.9 34.6
Actuated g/C Ratio 0.05 0.23 0.23 0.08 0.26 0.26 0.06 0.18 0.18 0.31 0.43
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 818 366 257 916 410 210 285 274 551 721
v/s Ratio Prot 0.03 c0.18 c0.06 0.17 c0.02 c0.02 c0.31 0.05
v/s Ratio Perm 0.01 0.07 0.01
v/c Ratio 0.63 0.77 0.02 0.83 0.66 0.26 0.32 0.12 0.06 1.01 0.12
Uniform Delay, d1 37.4 28.8 23.8 36.5 26.5 23.6 36.0 27.3 27.0 27.6 13.6
Progression Factor 1.00 1.00 1.00 0.96 0.51 0.58 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 4.6 0.0 13.3 1.2 0.2 0.9 0.9 0.4 39.7 0.4
Delay (s) 51.8 33.3 23.8 48.3 14.8 13.8 36.8 28.2 27.4 67.2 14.0
Level of Service D C C D B B D C C E B
Approach Delay (s) 34.2 20.3 30.2 56.0
Approach LOS C C C E

Intersection Summary
HCM Average Control Delay 33.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

20: Rohnert Park Expy & US-101 NB Ramps PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.81
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1472
Volume (vph) 17 1640 273 0 995 350 536 0 306 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 18 1726 287 0 1047 368 564 0 322 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 1 0 2 0
Lane Group Flow (vph) 18 1726 287 0 1047 368 564 160 160 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 2.2 49.6 80.0 42.9 80.0 21.4 21.4 21.4 21.4
Effective Green, g (s) 2.7 50.1 80.0 43.4 80.0 21.9 21.9 21.9 21.9
Actuated g/C Ratio 0.03 0.63 1.00 0.54 1.00 0.27 0.27 0.27 0.27
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 4013 1583 2759 1583 738 412 412 403
v/s Ratio Prot 0.01 c0.27 0.21 0.11
v/s Ratio Perm 0.18 0.23 c0.21 0.11 0.01
v/c Ratio 0.30 0.43 0.18 0.38 0.23 0.76 0.39 0.39 0.04
Uniform Delay, d1 37.7 7.6 0.0 10.5 0.0 26.7 23.6 23.6 21.3
Progression Factor 1.03 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.2 0.1 0.4 0.3 4.7 0.6 0.6 0.0
Delay (s) 40.4 7.7 0.1 10.9 0.3 31.4 24.2 24.2 21.4
Level of Service D A A B A C C C C
Approach Delay (s) 6.9 8.2 28.8 21.4
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



21: Rohnert Park Expy & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2008 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4949 1610 3329 1583 1610 3390 1583
Volume (vph) 270 1147 545 141 781 170 380 286 224 102 230 183
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1207 574 148 822 179 400 301 236 107 242 193
RTOR Reduction (vph) 0 0 72 0 37 0 0 0 192 0 0 165
Lane Group Flow (vph) 284 1207 502 148 964 0 226 475 44 107 242 28
Turn Type Prot pm+ov Prot Split Perm Split Perm
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 11.6 32.6 48.2 7.5 28.5 15.6 15.6 15.6 11.7 11.7 11.7
Effective Green, g (s) 12.1 33.1 49.2 8.0 29.0 16.1 16.1 16.1 12.2 12.2 12.2
Actuated g/C Ratio 0.14 0.39 0.58 0.09 0.34 0.19 0.19 0.19 0.14 0.14 0.14
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 486 1372 986 166 1681 304 628 298 230 484 226
v/s Ratio Prot 0.08 c0.34 0.10 c0.08 0.19 0.14 c0.14 0.07 c0.07
v/s Ratio Perm 0.22 0.03 0.02
v/c Ratio 0.58 0.88 0.51 0.89 0.57 0.74 0.76 0.15 0.47 0.50 0.12
Uniform Delay, d1 34.3 24.3 10.9 38.3 23.1 32.7 32.8 28.9 33.6 33.8 31.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 8.3 0.4 40.3 1.4 9.5 5.2 0.2 1.5 0.8 0.2
Delay (s) 36.1 32.6 11.3 78.5 24.6 42.2 38.0 29.2 35.1 34.6 32.2
Level of Service D C B E C D D C D C C
Approach Delay (s) 27.2 31.5 36.8 33.8
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 30.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 85.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



CUMULATIVE 2020 + VARIANT H-SUB1
MITIGATED TRAFFIC CONDITIONS

(SYNCHRO)



4: Wilfred Ave & Langner Ave PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 44 190 130 90 201 32 94 17 127 23 10 17
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 46 200 137 95 212 34 99 18 134 24 11 18
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1160
pX, platoon unblocked
vC, conflicting volume 245 337 785 796 268 905 831 212
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 245 337 785 796 268 905 831 212
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 92 63 94 83 87 96 98
cM capacity (veh/h) 1321 1222 270 285 770 186 272 829

Direction, Lane # EB 1 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 383 95 212 34 251 53
Volume Left 46 95 0 0 99 24
Volume Right 137 0 0 34 134 18
cSH 1321 1222 1700 1700 415 276
Volume to Capacity 0.04 0.08 0.12 0.02 0.60 0.19
Queue Length 95th (ft) 3 6 0 0 96 17
Control Delay (s) 1.2 8.2 0.0 0.0 26.0 21.1
Lane LOS A A D C
Approach Delay (s) 1.2 2.3 26.0 21.1
Approach LOS D C

Intersection Summary
Average Delay 8.6
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15

5: Wilfred Ave & Labath Ave PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.97 1.00 0.85 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.96
Satd. Flow (prot) 1770 3435 1770 3423 1803 1583 1779
Flt Permitted 0.95 1.00 0.95 1.00 0.81 1.00 0.77
Satd. Flow (perm) 1770 3435 1770 3423 1509 1583 1420
Volume (vph) 20 257 63 356 268 75 51 26 604 65 11 4
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 271 66 375 282 79 54 27 636 68 12 4
RTOR Reduction (vph) 0 27 0 0 38 0 0 0 392 0 2 0
Lane Group Flow (vph) 21 310 0 375 323 0 0 81 244 0 82 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 2 6
Actuated Green, G (s) 2.5 14.8 21.5 33.8 30.2 30.2 30.2
Effective Green, g (s) 3.0 15.3 22.0 34.3 30.7 30.7 30.7
Actuated g/C Ratio 0.04 0.19 0.28 0.43 0.38 0.38 0.38
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 66 657 487 1468 579 607 545
v/s Ratio Prot 0.01 c0.09 c0.21 0.09
v/s Ratio Perm 0.05 c0.15 0.06
v/c Ratio 0.32 0.47 0.77 0.22 0.14 0.40 0.15
Uniform Delay, d1 37.5 28.8 26.7 14.4 16.1 18.0 16.1
Progression Factor 1.00 1.00 1.30 1.68 1.01 1.11 1.02
Incremental Delay, d2 2.8 0.5 6.7 0.1 0.5 2.0 0.6
Delay (s) 40.3 29.3 41.5 24.3 16.7 21.9 17.0
Level of Service D C D C B C B
Approach Delay (s) 29.9 33.0 21.4 17.0
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 27.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



6: Wilfred Avenue & Dowdell Ave PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.98 0.91 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1770 3432 1770 3460 1676 1731
Flt Permitted 0.95 1.00 0.95 1.00 0.91 0.50
Satd. Flow (perm) 1770 3432 1770 3460 1545 889
Volume (vph) 23 722 182 327 555 98 98 67 352 76 15 46
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 24 760 192 344 584 103 103 71 371 80 16 48
RTOR Reduction (vph) 0 27 0 0 16 0 0 101 0 0 24 0
Lane Group Flow (vph) 24 925 0 344 672 0 0 444 0 0 120 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 2.2 24.2 17.5 39.5 24.8 24.8
Effective Green, g (s) 2.7 24.7 18.0 40.0 25.3 25.3
Actuated g/C Ratio 0.03 0.31 0.22 0.50 0.32 0.32
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 1060 398 1730 489 281
v/s Ratio Prot 0.01 c0.27 c0.19 0.19
v/s Ratio Perm c0.29 0.14
v/c Ratio 0.40 0.87 0.86 0.39 0.91 0.43
Uniform Delay, d1 37.9 26.2 29.8 12.4 26.2 21.6
Progression Factor 0.93 0.95 1.36 1.37 1.00 1.00
Incremental Delay, d2 3.6 8.4 11.5 0.4 20.4 1.0
Delay (s) 38.7 33.3 52.0 17.5 46.6 22.7
Level of Service D C D B D C
Approach Delay (s) 33.4 29.0 46.6 22.7
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 33.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

7: Wilfred Avenue & Redwood Drive PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3390 1441 1770 1863 1583 1770 3539 1583 3433 1703
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3390 1441 1770 1863 1583 1770 3539 1583 3433 1703
Volume (vph) 77 918 156 235 728 529 184 40 350 553 52 69
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 81 966 164 247 766 557 194 42 368 582 55 73
RTOR Reduction (vph) 0 0 41 0 0 149 0 0 237 0 32 0
Lane Group Flow (vph) 81 966 123 247 766 408 194 42 131 582 96 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 12.3 67.6 67.6 26.0 81.3 81.3 21.9 17.2 17.2 31.2 26.5
Effective Green, g (s) 12.8 68.1 68.1 26.5 81.8 81.8 22.4 17.7 17.7 31.7 27.0
Actuated g/C Ratio 0.08 0.43 0.43 0.17 0.51 0.51 0.14 0.11 0.11 0.20 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 142 1443 613 293 952 809 248 392 175 680 287
v/s Ratio Prot 0.05 0.28 c0.14 c0.41 c0.11 0.01 c0.17 0.06
v/s Ratio Perm 0.09 0.26 0.08
v/c Ratio 0.57 0.67 0.20 0.84 0.80 0.50 0.78 0.11 0.75 0.86 0.34
Uniform Delay, d1 70.9 36.9 28.8 64.7 32.5 25.7 66.4 64.0 69.0 61.9 58.6
Progression Factor 1.05 1.04 1.17 1.05 1.11 1.25 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.6 0.1 14.4 5.2 1.6 14.8 0.1 16.5 10.3 0.7
Delay (s) 77.3 39.1 34.0 82.6 41.2 33.7 81.2 64.2 85.5 72.3 59.3
Level of Service E D C F D C F E F E E
Approach Delay (s) 41.0 45.0 82.6 69.9
Approach LOS D D F E

Intersection Summary
HCM Average Control Delay 53.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



10: Wilfred Ave & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.95 0.95 0.88 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 3518 1681 1694 2787 1770 1723
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 3518 1681 1694 2787 1770 1723
Volume (vph) 0 817 842 178 409 17 300 18 571 9 9 9
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 860 886 187 431 18 316 19 601 9 9 9
RTOR Reduction (vph) 0 0 390 0 3 0 0 0 477 0 7 0
Lane Group Flow (vph) 0 860 496 187 446 0 163 172 124 9 11 0
Turn Type Prot pm+ov Prot Split Perm Split
Protected Phases 7 4 2 3 8 2 2 6 6
Permitted Phases 4 2
Actuated Green, G (s) 17.5 33.5 12.5 34.5 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 18.0 34.5 13.0 35.0 16.5 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.22 0.43 0.16 0.44 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 683 558 1539 347 349 575 365 355
v/s Ratio Prot c0.17 c0.15 0.05 c0.13 0.10 0.10 0.01 c0.01
v/s Ratio Perm 0.16 0.04
v/c Ratio 0.75 0.73 0.34 0.29 0.47 0.49 0.22 0.02 0.03
Uniform Delay, d1 28.9 18.8 29.7 14.5 27.9 28.1 26.4 25.3 25.4
Progression Factor 1.41 5.16 1.21 1.23 0.84 0.84 1.81 1.00 1.00
Incremental Delay, d2 2.7 3.9 0.3 0.4 4.2 4.6 0.8 0.1 0.2
Delay (s) 43.4 101.1 36.2 18.3 27.6 28.0 48.5 25.5 25.5
Level of Service D F D B C C D C C
Approach Delay (s) 72.7 23.5 41.1 25.5
Approach LOS E C D C

Intersection Summary
HCM Average Control Delay 54.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

12: US-101 NB Ramps & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1687 1583 1745 1770 3527 1770 3539 1583
Flt Permitted 0.95 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1687 1583 1745 1770 3527 1770 3539 1583
Volume (vph) 396 5 361 15 6 9 557 483 11 9 394 627
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 417 5 380 16 6 9 586 508 12 9 415 660
RTOR Reduction (vph) 0 0 304 0 9 0 0 1 0 0 0 521
Lane Group Flow (vph) 209 213 76 0 22 0 586 519 0 9 415 139
Turn Type Split Perm Split Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 15.6 15.6 15.6 3.0 27.1 41.9 1.5 16.3 16.3
Effective Green, g (s) 16.1 16.1 16.1 3.5 27.6 42.4 2.0 16.8 16.8
Actuated g/C Ratio 0.20 0.20 0.20 0.04 0.35 0.53 0.02 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 338 340 319 76 611 1869 44 743 332
v/s Ratio Prot 0.12 c0.13 c0.01 c0.33 0.15 0.01 c0.12
v/s Ratio Perm 0.05 0.09
v/c Ratio 0.62 0.63 0.24 0.29 0.96 0.28 0.20 0.56 0.42
Uniform Delay, d1 29.1 29.2 26.8 37.1 25.6 10.4 38.2 28.3 27.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.14 1.02 3.00
Incremental Delay, d2 3.4 3.6 0.4 2.2 26.2 0.4 1.5 2.0 2.5
Delay (s) 32.5 32.8 27.2 39.2 51.9 10.7 45.0 30.9 84.7
Level of Service C C C D D B D C F
Approach Delay (s) 30.1 39.2 32.5 63.8
Approach LOS C D C E

Intersection Summary
HCM Average Control Delay 43.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



17: Rohnert Park Expy & Labath Ave PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1583 3433 3539 1583 3433 1565 1504 1770 1672
Volume (vph) 58 539 45 122 584 347 69 17 123 504 48 104
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 61 567 47 128 615 365 73 18 129 531 51 109
RTOR Reduction (vph) 0 0 37 0 0 289 0 47 54 0 58 0
Lane Group Flow (vph) 61 567 10 128 615 76 73 31 15 531 102 0
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.4 16.1 16.1 4.4 16.1 16.1 4.4 17.1 17.1 24.4 37.1
Effective Green, g (s) 4.9 16.6 16.6 4.9 16.6 16.6 4.9 17.6 17.6 24.9 37.6
Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.21 0.06 0.22 0.22 0.31 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 734 328 210 734 328 210 344 331 551 786
v/s Ratio Prot 0.03 c0.16 0.04 c0.17 c0.02 0.02 c0.30 c0.06
v/s Ratio Perm 0.01 0.05 0.01
v/c Ratio 0.56 0.77 0.03 0.61 0.84 0.23 0.35 0.09 0.05 0.96 0.13
Uniform Delay, d1 36.5 29.9 25.3 36.6 30.4 26.4 36.0 24.8 24.6 27.1 12.0
Progression Factor 1.00 1.00 1.00 0.87 0.52 0.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 5.1 0.0 4.0 6.7 0.3 1.0 0.5 0.3 29.2 0.3
Delay (s) 43.1 35.0 25.3 35.8 22.5 14.9 37.0 25.4 24.8 56.3 12.3
Level of Service D C C D C B D C C E B
Approach Delay (s) 35.0 21.5 29.1 46.1
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

20: Rohnert Park Expy & US-101 NB Ramps PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.86 1.00 0.91 1.00 0.97 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1770 6408 1583 5085 1583 3433 1504 1504 1748
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.75 1.00 1.00 0.80
Satd. Flow (perm) 1770 6408 1583 5085 1583 2695 1504 1504 1457
Volume (vph) 19 1354 504 0 986 343 554 0 376 14 0 3
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 20 1425 531 0 1038 361 583 0 396 15 0 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 20 20 0 2 0
Lane Group Flow (vph) 20 1425 531 0 1038 361 583 178 178 0 16 0
Turn Type Prot Free Free Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases Free Free 2 2 6
Actuated Green, G (s) 4.2 48.3 80.0 39.6 80.0 22.7 22.7 22.7 22.7
Effective Green, g (s) 4.7 48.8 80.0 40.1 80.0 23.2 23.2 23.2 23.2
Actuated g/C Ratio 0.06 0.61 1.00 0.50 1.00 0.29 0.29 0.29 0.29
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 104 3909 1583 2549 1583 782 436 436 423
v/s Ratio Prot 0.01 0.22 c0.20 0.12
v/s Ratio Perm c0.34 0.23 c0.22 0.12 0.01
v/c Ratio 0.19 0.36 0.34 0.41 0.23 0.75 0.41 0.41 0.04
Uniform Delay, d1 35.8 7.8 0.0 12.5 0.0 25.7 22.9 22.9 20.4
Progression Factor 1.26 1.51 1.00 0.80 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 0.3 0.4 0.2 3.9 0.6 0.6 0.0
Delay (s) 45.7 12.0 0.3 10.3 0.2 29.6 23.5 23.5 20.4
Level of Service D B A B A C C C C
Approach Delay (s) 9.2 7.7 27.1 20.4
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



21: Rohnert Park Expy & Commerce Boulevard PM Peak
Graton Rancheria Casino & Hotel 2020 + Variant H-sub1 (Mitigated)

5/13/2009
Kimley Horn and Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 0.91 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 4888 1610 3339 1583 1610 3380 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 4888 1610 3339 1583 1610 3380 1583
Volume (vph) 269 929 547 195 766 268 390 348 317 180 313 173
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 283 978 576 205 806 282 411 366 334 189 329 182
RTOR Reduction (vph) 0 0 364 0 75 0 0 0 267 0 0 150
Lane Group Flow (vph) 283 978 212 205 1013 0 250 527 67 167 351 32
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 8.5 21.7 21.7 11.2 24.4 15.6 15.6 15.6 13.5 13.5 13.5
Effective Green, g (s) 9.0 22.2 22.2 11.7 24.9 16.1 16.1 16.1 14.0 14.0 14.0
Actuated g/C Ratio 0.11 0.28 0.28 0.15 0.31 0.20 0.20 0.20 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 982 439 259 1521 324 672 319 282 592 277
v/s Ratio Prot 0.08 c0.28 c0.12 0.21 0.16 c0.16 0.10 c0.10
v/s Ratio Perm 0.13 0.04 0.02
v/c Ratio 0.73 1.00 0.48 0.79 0.67 0.77 0.78 0.21 0.59 0.59 0.11
Uniform Delay, d1 34.3 28.9 24.1 33.0 23.9 30.2 30.3 26.7 30.4 30.4 27.8
Progression Factor 0.65 0.61 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 26.9 3.6 15.1 2.3 10.8 6.0 0.3 3.3 1.6 0.2
Delay (s) 29.0 44.4 28.0 48.1 26.3 41.0 36.3 27.0 33.7 32.0 28.0
Level of Service C D C D C D D C C C C
Approach Delay (s) 36.9 29.7 34.6 31.3
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 33.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



ATTACHMENT 5
Responses to Public Comments on FEIS 



1 Graton Rancheria Casino and Hotel 
  Record of Decision 

CHAPTER 1.0 
COMMENTS

Commenters that submitted written comments on the Final EIS are listed in Table 1. During the FEIS 
waiting period of total of 19 letters were received.  These comment letters have been bracketed into 
individual comments and assigned a number (see Chapter 2.0). Chapter 3.0 contains responses to 
substantial environmental concerns raised during the waiting period.

TABLE 1 
LIST OF COMMENTERS 

Letter Individual or Signatory Affiliation Address Date
Government Agencies 

G-1 Paul L. Kelley, Chair Sonoma County Board of Supervisors 575 Administration Drive, 
Room 100A, Santa Rosa, CA, 
95403

3/30/2009 

G-2 Kathleen M. Goforth U.S. Environmental Protection Agency- 
Region IX 

75 Hawthorne Street, San 
Francisco, CA 94105-3901 

3/26/2009 

G-3 Michael Ban City of Petaluma- Water Resources and 
Conservation Department 

202 North McDowell Blvd., 
Petaluma, CA 94952 

3/24/2009 

G-4 Katy Sanchez Native American Heritage Commission 915 Capital Mall, Room 364, 
Sacramento, CA 95814 

3/10/2009 

G-5 Mike Moore City of Petaluma- Community 
Development

11 English Street, Petaluma, 
CA 94952 

3/26/2009 

G-6 Lisa Carboni California Department of Transportation 111 Grand Avenue, P.O. Box 
23660, Oakland, CA 94623-
0660

3/19/2009 

G-7 Andrea Hoch California Office of the Governor- Legal 
Affairs Secretary 

Governor’s Office- State 
Capital (Attention: Legal 
Affairs Secretary) 
Sacramento, CA 95814 

5/01/2006 

G-8 Pamela Torliatt City of Petaluma P.O. Box 61, Petaluma, CA 
94953-0061

4/01/2009 

G-9 Douglas A. Williams Rincon Valley Fire Protection District 8200 Old Redwood Highway, 
P.O. Box 530, Windsor, CA 
95492

3/10/2009 

G-10 Terry Roberts California Governor’s Office of 
Planning and Research 

1400 10th Street, P.O. Box 
3044, Sacramento, CA 
95812-3044

5/7/2009 

G-11 Kathleen M. Goforth U.S. Environmental Protection Agency- 
Region IX 

75 Hawthorne Street, San 
Francisco, CA 94105-3901 

5/27/2009 

G-12 Jared Huffman Assemblymember, California 
Legislature

3501 Civic Center Drive, 
Suite 412, San Rafael, CA 
94903

6/15/2009 

Business and Non-Governmental Agencies 
B-1 Chip Worthington Stop the Casino 101 4695 Snyder Lane, Rohnert 

Park, CA 94928 
3/24/2009 

B-2 Alan Titus Robb & Ross 591 Redwood Highway, Suite 
2250, Mill Valley, CA 94941 

3/26/2009 

B-3 David Grundman Reclaiming Our Environmental Rights 6715 Dexter Circle, Rohnert 
Park, CA 94928 

3/26/2009 

B-4 Chip Worthington Stop the Casino 101 4695 Snyder Lane, Rohnert 3/20/2009 
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Letter Individual or Signatory Affiliation Address Date
Park, CA 94928 

B-5 Marilee Montgomery Stop the Casino 101 152 Wilfred Avenue, Santa 
Rosa, CA 95407 

4/21/2009 

B-6 Marilee Montgomery Stop the Casino 101 152 Wilfred Avenue, Santa 
Rosa, CA 95407 

5/07/2009 

Individuals 
I-1 Paul D. Stutrud P.O. Box 2205, Rohnert Park, 

CA 94927 
2/25/2009 

I-2 Eunice Edgington 990 Echo Court, Rohnert 
Park, CA 94928 

3/06/2009 

I-3 Marilee Montgomery  152 Wilfred Avenue, Santa 
Rosa, CA 95407 

3/11/2009 

I-4 Dan Monte 33 Jefferson Avenue, San 
Rafael, CA 94903 

3/27/2009 

I-5 Linda M Long 944 Helene Court, Rohnert 
Park, CA 94928 

3/20/2009 
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CHAPTER 2.0 
COMMENT LETTERS 

� GOVERNMENT AGENCY LETTERS 

� BUSINESS AND NON-GOVERNMENT AGENCY LETTERS 

� INDIVIDUAL LETTERS 



Government Agency Letters 



COUNTY O~ SONOMA 

BOARQ OF SUPERVISORS 
S75 ADMINISTRATION ORlVE. RM. 100A 

SANTA ROSA. CALIl"ORNIA 95403 

(1Q7) S65-22A 1 
FAX (707) 5es..377S 

March 30, 2009 

Mr. Brad Mehaffy 
NEPA Compliance Officer 
NatIonal Jndian Gaming Commission 
1441 L Street, NW, Suite 9100 
Washington. O.C 20005 

DeZlf Mr. Mehaffy: 

Comment Letter G-1 

PAUL L. KELLEY 
CHAIR 

MIKE KERNS 

SHIR.LEE ZANE 

EFREN CARRILLO 

At its meeting of March 24, 2009, [he Sonoma COlUlly Board of Supervisors and Board of 
Directors of the Sonoma COW1ty Water Agel1cy fOl"Tnally approved the attached comments 011 the 
Final Envirol1l'11entallmpocts Statement ("PElS") for the Federated Indrtlos of Grillon Ra.nclleria 
Casino and Hotel Project ("proposed project"). Please include these comments in any Record of 
Decision for the proposed project. 

TJ)c attllched comments Qre "inlended to identify those areas in which the FEIS remains deficient 
and out of compliance wjth the National Environmental Policy Act C'NEPA"). Among oilier 
issues, the FEJS includes incorrect background information, Including aboullhe Couney Gc.oera! 
Pla.n.; fails 10 analyze the impacts ofnecessary project components, including the widening of 
Wilfred Avenue west of!.he project site; and fails to properly mitigate the project's significant 
adverse impoc/.s related to floodil1g and dr't)in.oge, problem and pathological gamblers, and other 
resources. 

The Counly hereby rt'!'1uestS that the FEIS be revised to better fldcJress these issues. The County 
appreciates the efforts to date of the NTGC, as preparers. and the Tribe) and we rema.in 
committed to working with £11,1 parties Lo ensure nUll all impacts and alternatives are disclosed, 
analyzed, :md fLllly mitignted before project appl'ovol. 

Thank you in advance for your consideranOI1 of the County's commenrs. If you have questions 
or require additional infOl1ll3tion, plC'Clse contact Jeffrey Brox, Deputy County Counsel, ilt 
(707) 565-2421 . 

PAUL L. KELLEY, Chair 
Sonoma CQUnly Board of Supervisors 
Sonoma County Wilter Agency 

G-1.1 



County or Sonomllllnd Sonoma County Water Agency 

Comments on the Gr:Jton RaIlcheria CIlSillO and Hotel Project 

Finnl Envirol!mental Impact Statement (FEIS) 

The following comprises the comments oft11e County of SOD om a and Sonoma 
County Water Agency (collectively "County") on the FEIS for the GratoD Rancheria 
Casino and Hotel Project (proposed project). We acknowledge and appreciate the 

changes that were made to the Dnlft EIS, and to the Preliminnry Final EIS (PFElS), in 

response to our suggestions and the comments of others. We also appreciate the courtesy 

and C{JoperatioD of the both the National Indian Gaming Commission and the EIS 
prepllrers in providiag COPlCS of the document and infonnation nbout issuance of the 

Record of Decision (ROD). 

As detailed below, we believe the PElS does not appropriately respond to several 

important comments on the Draft E1S, and does not meet the National Environmental 

PoJicy Act requirement that it take a "hard look" at the project's impacts aud mitigate 

them to a less-than-significant level. We respectfully request that the NIGC direct the 
revision of the FEIS as outlined below, and circulate the revised document for public 
reVIew. 

If the NIGC instead proceeds with the ROD, we hereby reiterate our agreement 

with the United States Environmental Protection Agency tilal the NIGC should approve 
Alternative H, the reduced intensity project, rather than Alternative A. 

L Traffic 

A. Local Roads 

1. Wilfred Avenue 

The County has consistently md repeatedly commented that ElTly project 

altemative located on Wilfred Avenue would create significant adverse traffic sofety and 

capacity impacts on the roadway. As the FEIS acknowledges at p. 3.8-1, Wilfred Avenue 

is a rllfal two-lane roadway with open roadside ditches and no shoulders. H cannot safely 

acconunodnte any substantial increase in traffic without widening to three lanes from 
Stony Point Rd. to the Urban Growth Boundary (UGB). 

COImry o!SollDmo (mrl SQJwmn County HInter Agency 
Comme11!S 011 'he Craton RMche.dn Casino and H(J{eI Project Finn} EIS lof21 

G-1.1 
cont. 
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The FElS includes several project alternatives located on Wilfred Ave, including 

Alternative C, which is adjacent to Alternative A-immediately west of Langer Ave 

instead of immediately east. The FEIR correctly i1cknowledges that illese alternatives 

would result in significant adverse impacts on Wilfred Avenue, and requires widening to 

three lanes from Stony Point Rd, to the UGB. (Pp. 5-38 and 42, fu. 4,) 

Tfle PFEIS incorrectly omitted a similarrequirement for Alternative A, despite its 
location a1ld generation ofsubslantial traffic on Wilfred Ave, In conversations with the 

County, the EIS preparers stated that this was an madverteol omission, and would be 

corrected in the FElS. The error lIas not been corrected, however. The FElS continues to 

require widening only fOT Alternatives Band C. (Pp, 5-38 and 42, fu. 4.) 

This is a significant omission and, ifnot corrected, renders the PElS deficient as a 

matter of law. The FElS concedes that Altemative A would generate 18,26J new vehicle 

trips per day (p. 4,8-19),15 percent of which would enter and 12 percent would exit 
l1Sing the County portion of Wilfred Avenue (Figures 4.8-4 and -5,) Those figures are 

likely understated, but even if accurate, they reveal that Alternative A would generate 

more than 4,930 Dew vehicle trips every day on a rural two-lane roadway with open 

roadside ditches and no shoulders. Wilfred Avenue cannot safely accommodate 4,930 

new, daily vehicle trips without widening to three lanes with full 12' width lanes and full 

8' width shoulders with turn laDes for intersecting roads. There is no legitimate basis for 

treating Alternative A differently than the immediately-adjacent Alternative C, or for 

declining to require wideuiug of Wilfred Avenue from the project site to Stony Point Rei 

On p, 5-65, the FETS states that ifWiJfred Avenue is not widened to increase 

capacity, "it is recommelJded that" the Tribe pay a contribution to potential future 

roadway improvements. This measure is inadequ.a1e. No significant development is 

slated west of the project site, and the County has no plans to widen Wilfred Avenue. 

The proposed project alone would generate at least 4,930 new trips every day, from the 

first day it opeI1s, A "recommended" fair share would not reduce the project's adverse 

traffic capacity and safety impacts to a less than significant JeveL 

2. Langner Avenue and Labath Avenue South of Wilfred Avenue 

As the County bas previously commented, the FEIS requires only funding oftbe 

restructuring of these roads subsequent to project construction, and does not require any 

roadway improvements (such as widening) to mitigate traffic safety und capacity impacts 

resulting from project operation, As with Wilfred Avenue, ,these averUles are rural, two-

CorlJlty ojSrmoU/{f alld SOllOHIl1 CUHuiy Wrffcr Agency 
Commc1Its 011 'he Grmoll RQlJcJu:n"a Carino and }!OIc:J Project FiJlrll EIS Jojl! 

--' 
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lane roadways with open roadside ditcbes and no shoulders. They cannot accommodate 

project construction, mucllless operations, wltllOut substantial improvement. 

The FErS should 8150 identify whether these roads would remain in public 

ownership after the project opens, or whether the Tribe would petition the County to 

relinquish these roads from public ownership. 

Roads North of Wilfred Ave (Millbrae Ave lind its connectors to l 
Wilfred Ave) 

As the COllnty has previously commented, the FEIS requires only a fair share of a 

future truffic signal at the Stony PointIMillbrae intersection, and requires no measures to 

mitigate the project's operational traffic wfety and capacity impacts on the roadways 

themselves. The County has consistently advised tbat project traffic will undoubtedly 

find its way onto those roads, which exhibit a variety of non-standard roadway features, 

including fragile pavement structure. Traffic safety concerns are exacerbated since 

project traffic would typically be non-local and typically unfamiliar with the roads' 

deficient conditions. The potential for project traffic to use these roads also would 
increase litbe Tribe does not widen Wilfred Ave between Stony Point Rd to the UGH. 

B. Highway 101 

The FETS continues to misstate the relevant threshold Df significance. At page 

3.8-7, the FElS states that Level ofServ1ce (LOS) E is acceptable tD Caltrans. Tn fact, 

Caltrans does not allow LOS D or lower to be made worse by development-generated 

traffic. Current LOS D or less must be maintained at present levels. 

The failure to apply the actual threshold of significance is a fundamental problem 

that must be corrected before issuance of the ROD. The FEIS sllould be revised to 

disclose the correct thteshold and mitigate traffic CDnditions that would fall below it upon 

project implementation. 

Tlli'~ PETS also conti.Dues to improperly rely on funding of the Hwy \OIIWilfred 

Avenue and other HOY projects as mitigation. As the County has repeatedly 

commented, tllose projects were developed to address existing conditions and planned 

growth in the region without the project. Indeed, the FEIS acknowledges at Table 4.8-1 

that Hwy 101 operates already unacceptably in 2008 atLOS E. Caltrans did not account 

for additional project-generated traffic io pworrning modeling and operational analysis 

for the any of the Hwy 101 HOY projects. As a reslllt, contributing to the HOY projects 

would not mitigate the project's significant traffic impacts. 

COUJl0' o[SrJllnmfl wrrl SOJlOtlW COIIIHi Wale, AgeHcy 
CommeJl/'!' 01/ ,lie Grmoll ROIie/reria CaSIJlD and HD/e! Projecl FiJlul £IS 30/21 
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It is especially inappropriate to claim credit for fimding the Wilfred Project. The 

Wl1fred Project has already been aworded and will start constructioll in spring of2009. 

No further funding is necessary, and the FElS should not claim to the contrary, much less 

pretend that a monetary contribution would mitigate the project's significa11l traffic 
impacts. 

Inste<ld, the FElS should recOgnize tbat the project would add the equivalent of 

one entire tJ"llffic lane of volume to the entire Hwy IOJ corridor from Rohnert Park 
south.bound. The FElS should disclose that the project would geneJ"llte close tD J 600 vph 
during peak trnffie times, which CaJtrans uses a lOS C volume for fre~w!lY segments. 

The FEIS should be revised to discuss the actual measure that would be necessary 

to mitigate the project-the addition of another full lane to the entire Hwy 10 I corridor 

soutb of Rohnert Park. If this measure is infeasible because of physical or economic 

constraints, the PEIS SllOUld pragmatically address the project's significant short- and 
long-term impacts to provide at least some positive traffic congestioll relief. Speciflcally, 

the Central B Project HOY Project (Pepper Road to Old Redwood Hwy) will be 100% 

designed by late 2009, but is funded only th.rough design. The funding shortfall for 

construction is approximately $32 million, 

The FETS states that the Tribe "support(s) efforts related to the completion of the 

project (Wilfred Avenue to Old Redwood Hwy HOV projects) in a timely fashion 

(2008)." As a result, the FElS should requi1e the Tribe to contJibute the el1me cost of 

construction fur the last remaining segment (Central B) of HOV lanes between Wilfred 

Avenue and Old Redwood Hwy as its fair share to all ofllie projects it counts as its 

mitigation, The $32 million cast identified above is approximately the cost of one 

freeway lane of traffic between Wilfred Ave and Old Redwood Hwy-i.e. the cost to 
mitigC1.te the increased freeway traffic generated by the project alone. 

It would also be appropriate to require the Tribe to fund SerA's administrative 

effort to seek and program funds for the completion of other HOY projects south of tile 
project site, since 69% of project traffic would come from soutb of Rohnert Park. In 

particular, a "proportional share" for the Hwy J 01 Ma6n-Sonoma Narrows (MSN) 

projects currently under design appears warranted, since the project would impact this 

portion ofHwy 101 

The PElS should also be revised to identify the methodology to be used to 

caJculate the Tribe's contribution to roadway improvements contemplated on page 5-37. 

For state highways, Coltrllns uses the Method For Calculating Equitable Mitigation 
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Measures" outlined in the "Guide For The Prepamtion OfTrDffic Impact Studies." The 
formulas shouJd be used when "a proje.ct has impacts thot do not immediately warrant 

mitigation, but their cumulative effects £Ire significant and will require lllitigatiog in the 
future," and when "[a) project has an immediate impact and the lead agency has assumed 
responsibi I i ty for addressing tJ,e improvements." 

The FElS should aJso be revised to discJose whether the establishment of escrow 
accounts for project con tnbtlt ions, would apply to Caltrans or SCT A 8S well as the County 

for both 2008 and 2020 mitigation. 

C. Timing of Roadway lmprovemeots. 

As the County has previously cOO1IDented, a.1I iilenti,fied full-share road 
lmproveme.nts should be constructed by the Tribe instead of simply being funded, as the 
FElR iudicat.es (2lld paragraph of Sectioo 5.2.7. Mitigation for Intersections). The 
County's standard practice in conditioning an other development projects requires the 
developer to construct rand improvements oecessary to mitigate project impacts. This 

developer should Dot be treated differently. Nor should the COUTlty be expected to incur 
the admioistrative and organizational burden of designjug and constructing sucb 
developer-driven road improvements. 

In addition, an fun-share improvements listed must be constructed prior to project 
occ.upancy/operation start-up. This is necessary to ensure timely rnitigaticm of the 
project's significant traffic safety and capacity impacts. 

D. Constructioo Trdflc. 

In Appendix FF Sect ion 2.11.13, Coo.struction Impacts respoDse, page 291, the 
FElS seems to present the specious argument that the County and other public agencles 
hDve the respo{1sjbility to ensure that their roads have the structural ability to withstand 
traffic lands commensurate with road dassifications. It would follow, then j tha.t the PElS 
inte.nds to assess the project's construction tra ffi c impacts relative to that ideal ized 

condition. In fact, tbe Couoty's road classifications represent only tbe roads' !lemal use. 
indepe.ndent of whether they hnve been engineered and constructed to II particular 
stl:md1lrd. A co.se in point is Wilfred Avenue. The FEfS should there.fore recognize that 
the project's construction trnffic impacts on the structural integrity of any a.ffected roads 
must be analyzed and mitigated in direct response to the reasonably predlcted and 
(ultimately) actual damage to the road given its existing condition. 
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The COUllty bas previously commented that the massive impOtialion offill 

required to construct the proposed project would destroy Wilfred Avenue and 

significantly impact other County roads. In previous conversations, the ErR preparers 

indicated they were willing to prohibit the usc of County roads to import fill, and to 

specify exact rouies for other construction traffic. 

These mellsures do not appear to have been incorporated into the PEIS. Instead, 

the FEIS states that County TOads will be used "whenever necessary." This remains 

inappropliate. Wilfred Avenue in particular could uot stand up 10 haul truck trllffic and 
would need repeated and timely maintenallce to provide on-going serviceability of the 
pavement, including but not limited to pothole patching, repair of distorted areas, and 

additional paving to maintain smoothness. The FEIS offers third party review ofthe 

pavement condition upon completion of the haul operation, but does not allow County 

approval of the consultant and does not specify tbe methodology to be used is assessing 

the degree of the final pavement mitigation. Absent further analysis and mitigation, tbe 

FEIS fails to meet its NEPA duty oftaking il "hard look" at construction traffic impacts. 

Page 5-64 states that lane closures are to be off:peak ''when feasible." In fact, lane 

closures must be prohibited for traffic congestion and safety reasons, and exceptions 

allawed only at !:he sole discretion of the County. 

Page 5~65 states that importation of construction material shall be scheduled 

outside area-wide commute peak hours. In fact, the fill is scheduled far 1 O-hour days, 6 

days a week, for several months (page 4.8-16). It is impossible to meet this schedule and 

still avoid conunule hours. The County has previously identined this issue, but the ETS 

prepllrers have not edcrressed it. 

E. Specific Cammen!:s 

Page 3.8-6 should be revised to refer to SCT (Sonoma County Transit) and delete 

the word "AuthOrity." The FEIS also should be revised to update itll information 

regarding the Sonoma Marin Area Rail Transit project MeasuTe Q possed in the 

November 2008 election with 68.5% of the vote, raising the sales tax by one quarter 

percent to pay for construction and operations of tbe project. 

Page 3.8-8 should be revised to clarify that the Rohnert Park Expressway (REX) 

SB ramp has been comp)eteil and in service for at least two years. 

As the. County has previously commented, Section 5.0 of the FE1S should be 

revised to clearly identify operational traffic impDC! mitigations for the vanous impacted 
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road segments. The FEIS contains a footnoted reference to the Wil fred A venue segment 

(Table 5.7, Intersection Improvements) but no other segment improvements are noted. 

Cases in point include Langner and Labath Avenues. 

P~ge 5-58 conditions the Tribe's proportional share contribution fot the HOY 

projects between Wilfred Avenue Dnd Old Redwood Hwy to "remaining costs (if any)." 

The FEIS thus appears to use state and local tax measure funding as mitigation for the 

project's significant LOS impacts to the Hwy 101 corridor. This is inappropriate. As 

discussed above, Cal trans did not account for project-generated traffic in its traffic 

operationlll analyses for the HOY projects. The HOY projects do not mitigate the 

project's traffic impact. 

On page 5-61, TabJe 5-12 does not include a column for All. A Mitigated 2008 

LOS. 

ll. Law Enforeement 

Similar to previous versions of ihe document, the FEIS fails to take a "hard lookn 

at the project's impacts on Jaw enforcement. The FE1S fails to present a detailed anaJysis 

of fiscal impacts, and instead repeatedly states that the Tribe will negotiate an agreement 

to compensate the County. This is entirely inappropriate. As the County has repeat.edly 

commented, the sole purpose of an FEIS is to disclose, analyze, and mitigate impacts 

1Jefo~~ project approvaL Relying on a deferred negotiation is an inadequate substitute 

tbat does nothing to fill in the PElS's analytical and mitigation gaps. 

The FEIS also fails to adequately respond to the County's previous comments 

regarding the annual payments necessary to mitigate general law eniorcement impacts, 

detention and justice services, and County-wide special services including SWAT, Bomb, 

and Helicopter units. The FEIS argues. only that since the latter were included in the 

overall County budget, they were already factored into the funding level proposed to 

mitigate fiscal impacts. This claim is insufficient to fully disclose and analyze the fiscal 

impacts to the Sheriffs Department. 

In response to previous County comments, the EElS has updated its references to 

jurisdictional authority. The FEIS now correctly states that assuming no agreements to 

the contrary between tile Sheriff's Department and another agency, the Sheriffs 

Department would be the primary Inw enforcement service provider unless the project 

site is annexed by Rohnert Park. The FEIS should be further revised to actually analyze 
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the likelihood of such annexation, and the ways in which it would alter the provision of 

public services to the project. 

Finally, the FEIS states thal Creekside Middle School is served by RolUlertPark 

via a contract In fact, the school was annexed by Rohnert Park in late 2006 or early 

2007, and the City is directly responsible for providing services. 

lH. Fire and Emergency Services 

Although tbe FEIS offers proposed mitigations for the primary fire department 

responder, it fails to address the imp~cts that will be realized by other jurisdictions 

serving tile area. Au assessment of1hese service area impacts, with corresponding 

mitigations, requires the completion of a "Standards of Cover for Emergency Response" 

analysis consistent with n nationally recognized standard_ 

Tne analysis needs to emphasize the delivery of an effective fuefighting force, 

with specific attention to the impacts upon regional resource draw down (especiaUy in the 

Hwy 10 1 corridor) and the need to dynamicaUy relocate resources as incidents occur. 

The analysis should include a remedy to the financial impacts associated with increased 

service delivery. 

Absent this analysis, the FElS fails to meet NEP A standards. 1t is not sufficient 

merely to state tbat the provider of primary services could be the Rohnert Park 

Department of Public Safety, and that the Tribe would enter an agreement that "could 

consider mutual aid services!' Such statements fail to analy"e and ensme mitigation of 

the project's direct impacts on fire services, much less its significant cumulative effects 

on regional fire services providers. 

The E'EIS also should be revised to update its information regarding the Sutter­

Memorial Hospital transactioD. In January 2007, Sutter Medical CeDter of S<lnta Rosa 

(SMCSR) and Sauta Rosa Memoria! Hospital (Memorial) <lnnounced they signed a letter 

of intent that included tIle transfer of certain HCAA obligations from SMCSR to 

Memorial. In Marcil 2008, SMCSR and Memorial announced the termination of their 

negotiations. SMCSR is proposing a revised Business Plan to present to the Board of 

Supervisors to allow SMCSR to more efficiently comply with its HCAA obligations 

through 2021. SMCSR has indicated t1lat the proposed revised Business Plfln will 

include construction of a 70 bed hospital at the Wells Fargo. Center for the Arts site. The 

hospital wil.! include an ER, leU, Medical/Surgical, Labor & Delivery, a Neonatal 

-------......................... ~ ..... -------------------
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Intensive Care Unit, and SMCSR will continue to serve the County's uninsured and 

underinsured through 202 J . 

SMCSR's proposed plan may be viewed 011 the County's website at 

www.sonoma-county.org!county-sutter-proposal. Additional infonnation is available at 

www.sonomacollnty.org/health/admin/pdflpressJelease_sutter _submits _proposed . ....P1an_ 

to _ county_l 1_ 20_ OS.pdf. 

IV. Socioeconomics Ilnd Health Services 

A. Problem and Pathological Gambling 

The FEIS errs by relying on information 11 years out of date, including outdated 

findings from the California Council on Problem Gambling (CCPG). The CCPG has 

made more recent findings regarding the need for format intensive treatment, help lines, 

8.IId pllblic awareness and prevention campaigns targeting the public, gamblers, and 

casino employees. The CCPG also .recommends youth education 10 address llrrderage 

gambling utilizing web based resources, measures to prevent youth gambling-related 

health problems, and progrnms to protect vulnerable and at risk youth. The PElS 

proposes inadequate funding to address these and other prevention and treatment options 

for Sonoma County residents. 

The FEIS also fails to address increased prevalence among adolescents, older 

adults, ethnic and cultural, and other groups. The scientific literature, including the study 

attached hereto as Exhibit A, identifies a 13.3 percent prevalence rate for problem and 

pathological gambling by adolescents, and that men, the young, and those \",ilh 

concurrent substance abuse or mental illness are at greater risk of Ii gambling-related 

problem_ (Exh. A at 62-63.) The PElS should revise its estimates of Hew problem fmd 

pathoJogicaJ gamblers to identifY these special populations, and require targeted 

treatment to mitigate impacts. 

In addition, the FEIS errs by proposing TIlnding calculation for treDtment limited to 

problem and pathological gamblers who seek help. The FElS proposes minimal to no 

public awareness and education campaign, which would serve to skew funding formulas 

by generating artifi.cially low projections of gamblers needing problem and pathological 

gambling treatment services. Artificially reducing the number of problem and 

patbo]ogica! gamblers affected by the project would in turn generate insufficient 

mitigation funding for prevention, educalion and treatment capacity. 
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TIle FEIS should be revised to include a neutral and frank evaluation of the 

project's potentially significant socioeconomic find related impacts, including its obvious 

communily risk for developing problem and pathological gambling. The scientific 

literature notes that lower-income households spend proportionately more on gaming 

activities than higher~income households, and that gaming projects impose great costs to 

families in terms of dysfunctionElI relationships, violence and abuse, financial pressure. 

and disruption of gcowth and development of children. (Exb. A at 63.) 

The PEIS should be revised to require mjtigation including but not hmited to: 

>- Requiring a detennlnation ofbaselioe gambling Impact lndicators and their current 

levels prior to opening. Participation i.n the Healthy Sonoma website to track 

community health impacts associated wjtb the project. 

» Incorporation of known successful employee trairting programs, including those 

listed jn the American Gaming Association's 2004 pubLicalions listing casino 

prop erties jn 14 states that pam cfpa te in successful educa (ion programs a bOll t 

respoosible gaming. 

~ Incorporation of probJe!1'l gambling and domeslic violence prevention educatioo to 

be distributed through a cornmuwty education media campaigo including Hea1thy 

Sonoma website resources. 

~ Requiring ongoing tracking and monitoring for changes in indicators to inform the 

corrunull,ity Tribe, cities and County. 

~ Requiring funding for intervention and action when indicators/statistics move in 

the wrong direction. 

» Requiring true-up of projected impacts with actual findings (data/statistics) over 

agreed upon timeframes. 

y Periodic £lnalysis of indicator changes und application of emerging CCPG resenfcn 

findings. 

B. Child Abuse aDd Neglect aDd Relationship to Domestic Violence 

The County h<lS preViously commented that the EIS did not include adequate 

mitigation for the significant project impacts of child o.buse aod neglect end domestic 

violence, 
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Tbe FErS has revised Section 5,1.6 to include a statement that the Tribe shnll train 

employees to recognize domestic violence and sexual assault situatiol1S, display domeslic 

vIOlence hatline llumbers, and work with local agencies in domestic vIOlence and sexual 

assault situations. But the FEIS has not bew revisod to include any mitigation addressing 

child abuse and neglect. Appendix fF instead states that "Appendix N indicates that 

casino impact researchers did llot find a remarkab.le relationship between casinos and 
child abuse." 

Thnt statement is false. Infom1ation from the Department ofHeal1h and Human 

Services indicates that 53% of men involved ill domestic violence also abuse tJlelr 
cbildren. Since the PElS correctly recognizes the nel!."l.lS between casino operations and 

domestic violence, it should also recognize the secondary nexus with child abuse tind 

neglect. 

The PElS should be revised to mitigate project impacts by requiring the Tribe, at a 

minimum, to train employees to recognize child abuse situations and respective reporting 

requirements, display the appropriate botline number, and work with local agencies in 
child abuse prevention. 

c. Substallce Abuse 

The PElS correctly notes in Appendix N that casinos generate a universal demand 

for substal1ce abuse assistance from affected social service departments. But the PElS 

does not yet provide adequate mitigation for the project's increased demand for 

trearmeot. Access to treatment on demand for substance abuse is for the most part not 

available in Sonoma County. Currently there is insufficient capacity to absorb increased 

treatment on demand for services in the community without new funding. The FEIS 

should be revised to requin~ Ule Tribe to work with local elltities and fund treatment on 

demand for substance abuse, addiction and problem gambling. 

D. Access by Vulnerable Adults 

1l1e County has previously commented iliat the as should require the Tribe to 

adopt measures to limit access to vulnerable adults. The FEIS does not appear to respond 

to this comment, either in Appendix FF or Section 5.2.6. At a minimum, the FElS should 

be revised to require the Tribe to train employees to recognize mental health issues and 

eJdet· abuse situations, understand the relevant reporting requirements, display tbe 

appropriate hotline number, and work with local agencies to limit and prevent impacls. 
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E. Public Assistance Costs 

The County previously commented that the EIS should use the full cost ofpllblic 

~ssistauce in calculating al1llual service costs for the new service population, and notjllst 

the County share. The figures remain unchanged in the FEIS; there is no reference or 

response in the dOCllment explaining why it was not changed. 

J{'. Drug Arrests lind Diversion 

111e FEIS cites Special Eoforcement Dnit (SEU) funding for enforcement efforts 

against gangs, drugs, and repeat offenders, but fails to address costs born by the County 

for diversion into treatme)]t, particularly for repeat offenders with addiction disorders. 

The FEIS ackDowledges that the project would result in a 95% increase in drug arrests, 

but fnils to include adequate funding to iJddress the resulting demand for diversion into 

substmce abuse treatment. 

G, Indoor Air Quality 

The PElS proposes to mitigate indoor air quality impacts simply by providing 

optional segregation of smokers from non-smokers. This measure fails to address 

Significant health risks associated with the project. The Surgeon General's June 2006 

report on the issue found that there i.s no safe level of exposure to secondhand smoke, and 

the Culifomia Air Resources Board and CalEP A have labeled secondhand smoke as a 

Oass A carcinogen, The EIS fails to protect public bealth in the proposed mitigation. 

The FEIS states "The Tribe shall ensure that comfort ]eve Is are acceptable to most 

occupants ... " and ignores the impact of second hand smoke 00 patrons and employees 
iucluding those who may be pregnant or living wilb breathing disorders. 

The EIS mitigation sbould be revised to require that the project be developed, 

advertised, and promoted as a "smoke-free" environment, and prohibit the sale and use of 

tobacco products throughout the project footprint. Smoke-free tribal casinos exist 1n both 

California (Lucky Bear in Hoopa) Dnd New Mexico, and smoke-free non-tribal casinos 

exist throughout the country. Smoke-free casioos report few difficulties with 

enforcement and document significant economic, health and safety benefits related to 

reduced 'dte. of employee illness and absenteeism, lower cleaning and maintenance 

costs, and reduced insurance cosls due to decreased fire risk. 

Implementation ofthis policy would entirely prevent exposure to secondhand 

smoke. Costs would be negligible and., in fact, significant savings would be achieved 
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through the reduced rates of employee illness, reduced cleaning and maintenance costs, 

and reduced fire risk. 

H. Mitiglltion Measures 

Measure F on page 5-33 should be revised to require, at a minimum, that tbe 

results of customer surveys be made available to city and County as well as state and 

federal officials. 

Measures Q, U, and V on pages 5-68 and -69 state that employees win be trained 

to identify intoxicated and underage drinkers, but they do not require policies to limit or 

preVent patrons from becoming intoxicated in the first place. The FEIS should be revised 

to require policies addressing drink counting aDd pricing, serving sizes, and food service. 

Measure W on page 5-69 should be revised to specify that the internal monitoring 

program would support enforcement of111e Tribe's zero tolerance for underage drinking 

and parties involving minoTS. 

Measure X on page 5-69 should be revised to specifically direct that on-site 

security work with law enforcement to prevent sexual assault, human trafficking and 

prostitution by reporting known registered sex offenders/predators. Tbe meaSUre should 

also require the Tribe to train employees in human trafficidng recognition and partner 

witb cities and the County in anti-human trafficking efforts. 

Measure Y on page 5-69 should be revised to require the Tribe to coUaborate with 

law enforcement by warning intoxicated patroDs not to drive and dialing 911 to report 

drunk drivers. 

V. Land Use, Agriculture, and Growth 

A. Gelleral Plan 2020 

The FElS requires an overhaul to update its analysis of the project's consistency 

with the Sonoma County General Plan. In September 2008, the Board of Supervisors 

adopted the GP2020 update, which changed many of the goals, objectives, and policies of 

the General Plan. Among other changes, GP2020 includes a new Water Resources 

Element with many Dew policies on water quality, groundwater and public water 

systems; combines the Open Space and Resource Conservation Elements; designates 

more Biotic HBbit:lt Areas and Riparian Corridors; and adds new policies in all elements. 

The FEIS should be revised to revise obsolete references, address the project's 

---_ ..•.. __ ._---
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consistency with llew and revised policies, and impose mitigation mensnres to address 

significant inconsistencies and project impacts. 

Among other ehanges, Table 4.83 should be revised as follows to reflect :he 

current policy language in the Sonoma County General Plan: 

• Change Policy LU-3c to read: " Policy LU-3c: Avoid urban sprawl by 

limiting extension of sewer or water services outside of designated Urban 
Service Areas pursuant to the policies of the Public Faciljties and Services 

Element." 

• Either following Policy LU-3 or under a separate heading for "Public 

Facilties and Services Element," add summary of Policy PF-ifto read: 

"Avoid extension of pubhc sewer services outside of either a sphere of 

influence adopted by LAFCO or the Urban Service Area, except to resolve 

!l public health hazard resulting fr:om existing development, where a 

substantial overrirungpublic benefit would result, or to allow an affordable 

housing project adjoining an urban service boundary. " 

.. Change reference from LU-5c to 5c & b . 

.. Change reference from Goal LU-S to LU-9. 

.. Change reference from Objective LU-8.1 to Objective LU-9J. 

.. Change reference ftom Objective LU·8.2 to Objective 9.2. 

.. Change reference from Goal LU-9 to Goal LU-] O. 

.. reference from Open Space Element to Open Space and Resource 

Conservation Element and change all policy and fig1.lre references from 

«aS" to "OSRC" 

.. Change reference from OS-lh to OSRC-lb & d. 

B. Land Use 

The County previo1lsly commented that Section incorrectly stated that "any 

development planned within the designa~ed sphere of influence would be subject to 

approval by the City, while development oU!.side of the sphere ofinfluel'lce would be 

subject to approval by Sonoma County." In fact, regardless of any sphere ofinfluence, 
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any deve10pment proposed on non-trust land outside Ciry limits is subject to County 
approvaL Development is subject solely to City approval only after anoexation of the 
relevant parcel. 

The PElS continues to be in error. The relevtlnt sentence on pnge 335 should be 
revised to rend: "This important because any development planned within the designated 
sphere of influence would be subject to review and corn.l11ent by the City but would not 
be subject to approval by the City until nnnexation took place, while development outside 
ofllie sphere of influence would be subject to approval by Soooma County." 

The FEIS also should revise response 2.13.11, wmch incorrec;tly cl alms that the 
site's future trust status renders it consis1ent with General Plal1 goals regarding intense 
development 1n the dcs"ignated community separator. Thls claim is unavailing. 
Regnrdless of who owns the project site, the proposed project site is inconsistent with the 
General PJa~ a signlficant impact. 

The response also falsely states thal "the appearance of the proposed development 
would be consistent wilir the commercial activities" to the east and is therefore consistent 
with a General Plan goal. In fact, the proposed project would be 10 stories, much taller 
than allowed by either the City or the County in the vici..oity. The; project's appearance 
would not be remotely consist'eat with the commercial activities to the east 

The PElS also should revise response 2.22.11, which incorrectly ststes that the 
project is coosistent with Goals LU-5 and OS-]. which address the community separator 
opeD space designation. The project would not be consistent with these goals unless and 
until the: Oty of Rohnert ParI< annexes the site. Since the FEIS does not propose 
annexation, the project lies outside of the City 01.1 laods that are designated for open space 
and agriculture and is not consistent with the County General Plan. 

C. Agriculture 

The FEIS should revise Appendix FF response 2.20.4, which incorrectly claims 
that soil quality is the ocly telcvaut measure of a slle '50 agricultural potential. As the 
County has prevlously commented, this claim is incorrect. In Sonoma County in 
partiCUlar. m.!loy soi] types that were thought to be margil.lZl.l by NCRS or Storie Index are 
in productive and profitable use. The FElS should acknowledge that the project would 
result in a cumulatively significant loss ofpotentinlly productive agricultural !nnd. 

The FEIS also should be revised to include mitigation measures to redllce the. 
project's significant land use compatibility impacts. These include: 
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Redesigning the project layout and implementing construction techniques 

to reduce the impact of odors from neighboring farm operations on project 

patrons, particularly during the summer. 

Requiring the Tribe to accept responsibility for educating project customers 

regarding the types of agriculture that occur in the area and their potential 

impacts. This could be acc()rnplished through brochures passed out during 

registration, signs in the halls, and training of staff regarding the nature of 

the operations and the County's Right to Farm protection. 

Requiring the Tribe to avoid referring to the County customer complaints 

about odors and other impacts from properly conducted farming operations 

in the vicinity of the project. 

The County previously recommended all of these measures in comments to the EIS 

preparers, yet the FEIS continues to include no mitigation measures for effects on 

agriculture. 

Finally, Page 3.8-50 and Table 3.8-8 should be revised to explain that the project 

site is coosidered "Farmland ofLoca! Importance," in productive agricultural use, and 

designated fOT continued agricultural use by the County General Plan. 

D. Growtb-Inducing Impacts 

As the County previously commented, response 2.14.1 does no! contain evidence 

supporting its claim that widening Wilfred Ave between the project site and Stony Point 

Rd would not induce growth. Land use planners have long recognized that road capacity 

inlprovements tlrrough rural agricultural areas cause growth pressures over time unless 

mitigation is provided at the outset The FElS should be revised to disclose and mitigate 

the growth pressures and development applications that would Tesult from 

implementation of the proposed project 

The FElS should also revise response 2.14.2, which incorrectly presumes that the 

project is similar in size and scope and has tbe same growth-inducing potential as Ule 

deVelopment contemplated by the Northwest Area Specific Plan. The proposed casino, 

hotel, restaurants, spa, conference rooms, and other toutist-driven omenities would 

receive faT more visitors and vehicle trips that would have ever occurred under the City's 

plan for the area. As a result, the project would generate far more traffic along Stony 

Point Rd and Wilfred Ave, leading to greater growth pressures aud developer interest 

along both roadways. The FEIS should be revised to include measures to mitigate these 
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pressures, rather thaTI incorrectly claim that the project is really no different than the 

development contemplated by the Specific Plan, 

VI. Water Resources 

The County has repeatedly and emphatically commented that the project should be 

revised (0 avoid proposed discharges to the Bellevue-Wilfred Flood ConlTOl Channel. 

The channel remains owned by the Sonoma County Water Agency (SCWA), which has 
discretion over the project's access and ability to use tbe chanoel. The channel is already 

impacted, and that any increase in discharge wouJd be a significant adverse effect The 

FEIS should be revised to require the Tribe to submit its detailed building plans to review 

under the updated SCWA Flood Conlrol Design Crileria (FeDC), as any private 

developer would be required to do, and obtain an easement, license, or other entitlement 
to use the cbanneL 

Response 2.5.44 falsely claims that the Tribe bas the legal right to lise sew A 

property 10 convey otonuwater aDd wastewater "as long as such use is reasonable and 

does oat result in injury to others," It also incorrectly states that the Tribe need not 

submit to FCDC review to determine whether the proposed use is in fact reasonable or 
would resultin injury, 8JJd that SCWA thus wouJd have no oversight or approval 

authority over the discbarges und their env1ronmental impacts, 

This response is unavailing, We note the Regional Board's previous comments 

that the Laguna de Santa Rosa is aLready impaired for nitrogen, phosphorous, sediment, 

low temperature, low dissolved ox:ygen, and mercury, and agree with the Regional Board 
that we "cannot support the introduction ofa new discharge of irnpai ring pollutants to 
this troubled watershed" 

The PElS also eO'S in ils response to comments noting that one-third of the projea 
site is located in 11 Zone X flood area, and the project would thus contribute to both 

locnlized drainage problems and a significant reduction in the flood-carrying capacity of 
the floodplain, The FEIS responds by noting that the Pedeml Emergency Management 

Agency (FEMA) does not regulate Zone X, which is beside the point. NEPA requires 

that the PElS analyze all environmental impacts, regardless of whether affected resources 

are concurrently regulated another federal agency, The project site is designated Zone X 

because it floods during a lOO-year event, und implementation of the proposed project 

would dispJace those waters and impact neighboring properties and the environment. 
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The FErS should be revised to disclose and analyze the prOJect's real drainage and 

stormlllater impacts, both on oeighborl1ing parcels and the floodplain as a whole. In 

addition, Ihe FEIS should mitigate impacts by requiring that the project implement 

additional detention facilities and other measures, sufficient 10 trap all sionllwater and 

other discllllrges on the project site. 

The FEIS should also be revised to fully address the impacts of placing II treatment 

plant 011 top of wetlands, as shown in Figures 2-6 aDd 2-7. The County previously 

commented that the EIS should be revised to indicate whether mitigation measures or a 

U.S. Army Corps of Engineers permit would be required to destroy wetlands. Appendix 

FF truncates the County's comment, and does not actually respond to either issue. It 
slates only thai a NPDES peTIl1it far wastewater discharges, which misses the point. 

The PElS should also be revised to provide additional information nnd 

justification for the monthy Irrigation Efficiency factors used in Appendix D, Attachment 

B, page 3 (labeled "p.2"). The atwchment states at page 1 that "[tJhe irrigation efficiency 

was assumed to vary throughout the year from 0.6 in the summer to 0.95 in the winter," 

but provides nc additional information, m\Jch Jess II citation, calculation, or formula to 
oheck the presented data. The COUDty bas attempted to res=h the issue, but has not 

identified any methodology for deriving or validating the efficiency factors. The FElS 

should be revised to explain bow it derived the infoffilntion USed 10 justify the proposed 

wastewater discharges. 

The PElS should also be revised to disclose whether its Inigation Efficiency 

calculations are based on a normal year of rainfall, which llppears to be the case, lather 
than a wet or 1 DO-year rainfaU year. Appendix D, Attachment B, page 3 (1abeled "p.2") 

identifies 6.3 inches as the "Peal:: Monthly Precip." Yet tlle chart on the previous page 

shows that 6.3 inches is close to the averaM. precipitation in a nonnal January, and 

nowhere close to a peak monthly precipitation. The chart instead shows that peak 

precipitation would be 12.71 inches ill January, 10.92 in December, and 10.60 iD 

February, among others. 

Wet and nood years are reasonably foreseeable in the project area, and the 

increased rainfall could dl"llstically alter Ihe irrigation efficiency of the proposed 

discharge site. 111c FEIS sholLld be revised to clariry how the monthly irrigation 

efficiencies were developed, and make corrections to account for reasonably foreseeable 

rainfall years. 
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VII. Air Quality 

The FEIS indicates at pilges 4.4-1.1 and 5-16 (see Dlso Table 5-1) tllat RaG, 
PMIO, and PM2.5 emissions would exceed daily and anllual thresholds, and would 

therefore be CODsidered significant environmentaJ effects. The FElS further (lotes at page 

5-16 that implementation of Mitigation Measures A - V (PElS pages 5-11 through 5-15) 

for construction aDd operational emissions would not reduce project RaG, PM! 0, or 

PM2.5 emissions to less than significant levels. 

Accordingly, the FEIS includes a final air quality mitigatioD measure, Measure W, 

which actually includes seven possible measures (including the purchase of emission 

reduction credits), and which commits the Tribe to implementing ooe or more of these 

seven measures if and only if these new measures prove to be "cost and teclmologically 

feasible and appropriate mitIgation programs are avaiJable within the air basin." The 

FEIS goes on to note at page 5-16 that jf Mitigation Measure W is nol implemented, all 

project alternatives would result in significant and unavoidable impacts to air qual ity. 

While it is encouraging to see the measures included in Measure W, reliance on 

this measure to mitigate project emissions of RaG, PMIO, and PM2.5 emissions to less 

than significant levels is meaningless tn tbe absence of a formal commitment to 

implement this measure. It is not appropriate to rely on noo-binding measures tbat may 

not result in mitigation of significant impacts. 

Finally, we note that the FElS has added at page 4.4-2 a brief mention of potential 

project concerns related to Diesel Particulate Matter (DPM). However, without any 

apparent quantitative analysis the FEIS simply concludes that diesel emissions would be 

less than significant because the project area is sparsely populated, and construction­
related emissions would be reduced by virtue of the implementation of Mitigation 

Measure B. At 11 minimum, the FEIS should be revised to include 8 screening level 

analysis of the potential health risk from DPM from both construction-related and 

operational emissions. If ttllS analysis shows significant DPM impacts, the FEIS should 
be revised to include mitigation measures and commit to tbeiT implementation. Absent 

tllis analysis, it is inappropriate to claim that tbis impact has been reduced to a Jess than 

significant level. 

~--------------~ -~ .... 
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VIll. Noise 

We recognize that the FElS revised Chapter}. j 0 to show the locations of noise 

monitoring and sensitive receptors, and explain tbe basis for the survey methods used to 

establish existing ambient noise levels ot the representativE sensitive receptor locations. 

We also recognize that Chapter 4.] 0 has been revised to include an. analysis of noise from 

onsite sources with respect to hourly dayiime and nighttime noise Limits. While the 

analysis did not fonow County guidelines, it at least provides a quantitative assessment of 

impacts fromstationorynoise sources and on-site vebicle circulation. 

By contrast, the FElS's assessment of construction noise continues to be 

qualitative rather than quantitative, and thus fails to properly disclose and mitigate 

impacts. The size, scope, and duration of the proposed construction would result in 

substantial !loise, especially when viewed in connection with other reasonably 

foreseeable projects, such as the proposed commercial and residential development 

immediately east and north of the Wilfred site. A quantitative analysis is economically 

feasible, essential to a determination of whether direct and cumulative constnrction noise 

would Significantly impact sensitive receptors, and necessary for informed public review 

under NEP A. It is not sufficient simply to state that worst-case average sound levels at 
sensitive receptors would be 791dn, a 24-hour day/night average noise level. 

The FElS should be revised to estimate direct and cwnulative construction noise 

levels at the most affected receptors, and compare the levels to existing ambient levels 

and other appropriate criteria for speech, activiiy, and sJeep disturbance. The PElS 

should further mitigate construction noise impacts by, at a minimum, prol1ibiting noise­

generating construction activities during nighttime and early morning hours. Currently 

only two mitigation measures address construction noise (at p. 5-71). One calls for 

project construction to be limlled, to the extent feasible, to the period 7:00 AM to 10:00 

PM, and the other calls for pile driving (if needed) to be limited to the period 9:00 AM to 

5:00 PM. It is not appropriate to rely on measures that would be implemented only when 

deemed "feasible" by the Tribe. In addition, the FEJS makes no attempt to quantify 

eitber the effect of these measures or, more importantly, the mitigation required to reduce 

construction noise to less than significant levels. 

TIle FEIS also sbould be revised to correct its assumption that nighttime (l0:00 

p.m. to 7:00 a.m.) traffic would constitutejusl 13 percent ofllie daily total. Traffic noise 

modeling commonly assumes an 37 percentJ13 percent split between d~ytime and 

nighttime traffic, and this assumption is appropriate for determining the baseline. It does 

not appear appropriate for assessing project impacts, however, becallse the proposed 
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prOject would be a 24-hour operation and would generate traffic at all hOUIS. It is 
incorrect for the FEIS and Appendix R to assume that noise levels during the quiet 

nighttime hours would fall as low as 35 dBA, [5 to 20 decIbels lower than noise levels 

during the peak hOUIS t]lat correspond to the Ldn. The project would instead generate 

substantial traffic noise during nighttime hours, and result in substantially higber 

increases ill noise levels than those presented i[1 Table 4.10-4. The FElS does Dot 

respond to previous comments on this issue, aud does not provide decision-makers or the 
public with an adequate description of the effects on the noise enviromnenL 

Finally, the FErS has been correctly revised to ioclude at pllges 5-56 and -57 

quantitative goals for ooise levels from HVAC equipment or other stationflry sources. 

Mitigation measures remain vague and open-ended, however, and tlle PElS does nei 

commit the Tribe to mitigate noise to achieve the quantitative limits. Itis still not 

possible to know wbether measures such as sound rated windows and other building 

sound insulntion treatments, or the construction ofbcons or walls, constitute feasible 

rnitigatioll !bat would result in a substantial reductioo in Doise. 

IX. Visual Resources 

Response 2.22.1 in Appendix FF correctly acknowledges that the project would be 

1arger than any single commercial building in the vicinity. Indeed, the project would be 

substantially larger than any othcr commercial building, because RohDert Park limits 

structures to 65 feet in height The fact that this regulation would not apply on trust land 

is beside the point; the building would greatly exceed the General Plan aud zoning 

regulations ofbotb the County of Sonoma and City of Rohnert Park, and exceed the 

significance criteria stated in the FEIS. 

Specifically, the structure would introduce physical features that would be 

substantially larger than planned development to the north and east, and substantially out 

of character with the limited development to the south and west. It would also 

significantly alter the natural landscape, dominate the view, and appear as a substantial, 

obvious, and disharmonious modification offue overall scene, which includes rural uses 

and much smaller commercial development. 

The FEIS should be revised to mitigate the projt:cl's visuaLimpacts to a less-than­

significant level. Alternative H demonstrates that it is possible to reduce the height of 

project structures while still meeting the Tribe's economic needs Dnd producing a feasible 

project. Reducing the height would allow the project to match other planned 

development in the City and significantly mitigate visuaJ impacts: 
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EXHIBIT A 



Expansion of gambling in Canada: 
implications for health and social 
policy . 

David A. I{orn 

CANADA OO'fRlE'NCID A ORMIA11C lNCllfASE IN L£GALIZED GAMBL'fNG IN THI: 199();;, primarily 
because or govemmen!l' ne.!d 10 In<.TeaSe revenue wlrhoutadditio",,1 til!«lllon, 1his 
article examines gambling iTom a public health perspectlve, The major public 
health issues include ga:nbllng addiction, family dysfuoctlcm and gambling by 
y()uth. Debates have emerged apout!h£, health, social <J1d economic LQ<Is and ben­
eRts of gnmbllng',' Slakel10lder and ,'soclai Policy groups have express&! concern 
about !he I~ of expancledilambling an thequaHty 01 life of Individuals; families 
and romrr •. miUes. Epidemiological st~dies shaw that tha prevalenre 01 gamblingi!') 
lI1e gener,ll adult population >s lew but increasing. Of particula, concem Is the high 
though 'Ieady prevalence of gam!;>I'''K among youth. New I!!chnalogill5 have, been 
linked 10 gambllng.r.elated problems such a< addiction 10 gambling by ~idoo iotlel)' 
lEmii,nals. Gamblrng by'ITI<!.ansorthaJnternet represents.another emerging isSUe. 
The article concludes with recommen<;laUoflS for health and social policy related 10 
gambflng'. lhe!lE! recommendadons incorporate a broad public healih. approath 10 
aeale a strong res!f",ch program aM 10 balance risks and ben"flis. . . . ," .'.' , 

G ruubtirig is as old as Immm history. Yet; .. :;ye move InIU tb.e third millen­
rollm, Olnada is e<perienciJ:lg • new phenomenon - the d,r;unatic e<pau­
sian of gnll=menc-owned legal grunbling. Thl. shifr in government policy 

.is b.sed on the.illl,ellt ID g""e.rn~.ddltiolnl """enu. witheut in=sing "'l"lIion, 10 
sli.mu!ale ecoll1lll:l.ic development primnrily i:Q. the J!isuro and euterlJ!inmcnr secwr. 
and to sttwpen snpport for cb.ri",ble IJ1lr!ling.' arh., Iilcro", COlllributing to m­
=osedp.n:idprion in gambling rhe rise of new tethnologics (e.g., video 
Lotwy rerr>J.i.rull.), mega-low:.dcs lind Intemer gn.mbl.ing (e.g, online cypc.r&.l.slnos). 

Until recently, gnmbling hns not b!!;![l fmm.d •• 0 public health rnatte.r.' A pub­
lie heoltb perspective 00 this problem will OOlance risks llIId be.n.e6tt ond will e1)­

courngt: full commUllity pru:ticipation ono iLlv"I""",.n! of mediCIII procciciQ.l'lers. '3ui 
the ~ati"" or \he beoldl, 50cru !n'Id impilCIll of the rnpid exp:ws;on 
of grunbling is scillin its in.iancy. There is • need ro eo.hnnee .wnrenw witb.in rhc 
m"ilical pro&!ss.irm .Ix",[ gombli.nll-relored problem. aDd Ul develop effective 
m-ategie.<l to .preveJ:>t and 0-..0 pathologic>! probUng,1 ' , 

All evolving health in1erest 

In 1972 Dr, RoDen Custer, • psy<:/1J1ltr.!st W<)rlcing at a Vet<:r;ws' Adminim .. iO)1 
hospltru iLl Ohio, 6= propoml n rnedld syndrome =ci.tl\d wilh gnmbfulg'; which 
he term&! "compulsive gornbling. " BJs eflUrtt brought the 'problems n<sociJltl!d with 
g-.>mbling into the h.e-JJth """ arErl.Q.1n 19BO Ibe Ameri<:a.n Psychi.oic Assaciation in­
cluded "p.tholagiC'QJ gnmb.ling" in its DiogpwstiI tl7it! S",nrtirIJl Mnmllll ufMmt12I Dim'­
dm- (DSM),Cllteguri:tiug it Il.S on impulse disorder.' Since ibM. psychiatry has .c­
cepted severe problE!J:rlS .ssoci.ted witil gn.mbllng as COruDtuling a legitimate 
di.,mler Thees'lcm:iol r""mre of p.thoklgiCIII !l"mbling is pe,si."""c ."d recu:rrem 
rn.al.cillprive gambling Ix:b.viour. The psychi:<tric definition Ii:II'uses 01'1 iro~ed .bil­
it)' to control gambling-rein ted bcbavioLlr; adverse socirJ COlI'eql!£llCOS ti>o, disrupt 
p""",nal, family Or ,oClltioDlli pw:su:i~ ond ml&lmce (need to proble with incr....mg 
amo\lIl1> of mooey \0 .chi"", the d!>Sired excitement,) lltld wirhdrnwnl. Tbe dingoosis 
is not made if the g.mbling beh.viouf can be bertel' accormre<l for by • manic 
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episode. To be eligible fu,-, DSM-lV dragnosis of pathologi­
cal gambling, a person musts-atisfyat least 5 .of the JO criteri, 
describM in the current edition of the manUaL' In the late 
1980s Lesieur ond Blume developed a clinical ~ tool, 
the Sooth Oaks Gombliog Screen, !P =ist cliuic;'.n" in iden­
tifjri.ng this disorder.' This tool bas bemme the main imtru­
memnscd to stlldy me prevale.nce of problem Il.Ild pathologi-

. cal g;unbl.i.ng in communities_ 
The tmt Canadian group of Gambl"", AnonymollS, a 

self-hdp and mutual 6llpport feUowshlp r'lored in the 12-
otep movement, "lOS eBtlblished in Tomnro in 1964 (0 as-­
nOt penple who identified th=elve.s as bavi.ng. gambling 
addiction, The Drudian Foundotion on Compulsive Gun­
hling (Ontario) was roundM in 1983 In .dvoCllte fOr h""lth 
se.rvires fOr compulsive grunblers and to enhonce public 
,waren"" of the probrems ",socia",rl .... -ith gimbl.i.ng_ 

The federollegoJ &omework for gmnbl.i.ng in th.is =try 
is the Criminal Code of Can.d,_ A 1985 omendrnenr gov. 
proviDe", ex.clurive control of pmbling IUld of legalized 
computer, video IllJd .Jot devices. Provincial governments 
now 0""'- ."d "pe",,,, , wid. vmiery of gombling ju-oilOCOi. 
The 1990, Sllw. dram,ne growth in the n~ of CllSin05, 
slot ""chines end video lotW')' terminals .cross Can.do, os­
soci.tr<I with signi.!i=t mer"""", in revenues for provinci1l.l 
govc..rrune:nrs. There o..re oow more than 50 pe:rmanent casiw 
nOS (in 7 provio=), ]I 000 slot rnnchin"", 38000,,;den ]ot­
~ luminal., 20 000 """ual biDgo =t!l and 'It pernia· 
nent hc= nee tr:1I::ks in ~d.' By I '}97 C"""diaru; were 
wagering $6.B billion :I.Illllllllly on SOIne form of govern­
ment-mD gambliog activity', 2.5 times the llIIlount in 1992, 
with oasinos and video lottery rerminols ,ceounting ror al­
most 60% Dr goveromenl revenue from gambling_ During 
thesame period, profits for proviDciaJ governments fmmthis 
source olso ro,a drorootiailly: in ]997 gambling uo;:o""ted 
fOf atlenst 3% oftorn.l gove:rnn1ent revenue. in ill provinCe.s,9 

Only ricrmly h.5 attentiol1 becomo focused on the 
health and social IIDlicy agenda. Begirullng in 1993, provin­
rul govemments, led by New llmnswicit and Albertl, be­
g"" ffi fund Scrvloes ror peaple with gambling problems. By 
1997198, every province excepr Prince Edw,,,d Island was 
nllomting mimi'" specificn.lly for Ii\lc:h ,emc"" with expen­
ditures romliDg about $15 million." The pubUc ownership 
model dms plnees provincial govemmtnl,; in the position of 
"'rrying 00< mulaple roles "od responsibilities; reguJoror, 
owner--<>peramr and service provider for gambling-rcloted 
problems. Concerns bave buD rnised by srnkeholder ond 
social policy g.-oups such "-' the N,tional CoUncil of Wel­
We" and the Camd. West FotlIld.tiOll'" about the role of 
governments :in encouragjng ga.mbling nnd t'lt me S!lme 

time protecting rhe public ""erest. 
The Caoodion Public Health ru.roci,tion CePHA) h" 

been eng.ged in thls issue sin"" the early 1990s. 10 1993, 
the CPHA possW n resaiuDon or its llJ1.Ouai genernl mectiOg 
collinS for 0 n.non,] assessment of the heulth lmp:lCt< of 
regulated g=bling," R,ther than p=ing funding for the 
naoon,1 osse"ment at th,t time, the CPHA decided co 
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g"lther infurmation on the rising !lumber of h""Ith-,..,bred 
tniciaIW"S underway n= the country. It reporred in the 
CPHA Health Diger< the infonnation it gathered on provin­
cial and u:mtorial initi,Oves .el.red to the health imp'c!> 
of gombling, and mode it oVllilable to its membersbip upon 
request. 1l The CPHA comioues ,l.O moniror the evolution 
of gambling across Canada; in ! 999, a second resolution re­
l.ted to >ideo lottery termimls was .pptoved." 

The Co.n.dian r,-,c>reh Ut=!nro on the health aspECts 
of [f'rnblio.g is limired but growing. CMAJ has pupUshed 
only one nrticle aD th~ .ubject of gambling, ' c(JVer smr)' in 
t996, ill which Kezwer" solicited opinioufrom physicians 
:mo gambling experts on the impsct of Jl"lDhling. Also in 
1996 Ille C"".dian Centre on Svb'lance Abrue National 
Worlcing Group 011 Addiccion Policy produc:e.d its first ex­
amiruotion of rhe isme, a policy di;cussioo paper on prot.­
lem gombliog." This do=mr "'Panded the «ope of in­
terest in ruldiction to gmnhling to incarporn." the concept 
of. continuuDl of gambling bcl:t''''IJllI. It also included a 
broad definicion of pmW"" gamblio!;, "0 progressive di,.,r­
dcr c:h"",ctcrizcd hy • cominuQW or periodic 1"" of ""'­
trol over g:unbling; • pre·""CUjY<ltion with pm~Ung <I1\d 
with obtnining monq with wWc:h to gnmble; irrot:fonal 
thinlcing; IUld • contIDuntion of the behavior despite ad­
verse c..ansequence.s. II In the ares of epidemiological re­
Eoan:.b., the C.n.dion Centre on Sob5tJlIice AbllSeis ror­
rendy devcloplng n new S'\lr1Iey .inruumen~ rheDnuiiall 
Proble.m Gtmbling lode:>, far "-'" in populetion ""di ... " 
The sfu'Vey instrument, to be cornpleld in full lOaD, will 
pl,ce greter emphasis than existing preVlllencc tools On 

me.suring the social jmpacts of gorn bling 00 f'smi!y, 
coworkers ""d tl,e col1Wllllliry at large. 

Most provincial studies on rhe prewleoce. of gambling­
rclated probloms in the gene .. r adult popu.J.tion we.re ·Wl­

dertnl,,,,, in the mid-l '}90s. , .. , In ,dditian, several epidemi­
ological reporu ruwe described the impact of gombling .in 
vllne.rnble ond s-pecioJ POpuJatiollS such as y""th, womeM, 
oluer "uults and ,borlg-lnal people-"·" A recent: mero·,n,iy. 
<is' reveoled that, :IS of 1997, IS2 pn:vnlenoe studies bod 
been caoducred in North Amen",_ More than belf of these 
.tndies had been reieru:ed sine<: 1991, which re8eets roetent 
strong intcresr in me topic_ . 

The Division on Acldicrioos at Hllrvaru Medical School 
oomplered "hndm ... k mero-Malysis of these OvuiliJbie ","d· 
ies, lncluding 35 Canwlian prevoJen"" E:Stim.= N This study 
showed that over the previous 25 Y""", me estimorea P"""'­
lente of g;unbling problems in the genernJ rulult popul,tion 
had b= low but rising. wh",e:!lS among youth ;rnd peaple 
living in insowcio"" it h,d been high but ."",dy. The :sU­
rn,tecllifi:time prevslence in !he gen"-"ll cduJ, populacioo for 
problem and puboJogic-al gambling combined Oml5 2 <Uld 3 
of the Hruvard lJome.ncl.mr-e) W05 repru1:ed ,d.S%. A simi· 
her ·combihM prevalence estimate for the .dole.scc:nr srody 
population w:l.!! 13.3 %:Th= ~ no ,;gn; 603J'tt diff",oo'es 
in prevolence r»,," between the United Sat:'" aod Cannd~. 
M:oJe sex, youth, and conCurrenc subs"",,,,, ohu", or mental 



riskofa~~bun'~n:~:d 
United 5tal:eS Ii 

... a' ......... rate in states with higb per-c:npitn lottery 
in areas within SO (80 Jon) of casmos.J6 

have no Canadian national prev:Uence srudie.s of 
pathologic.al gambling. 

1>.-1",." ... , care: providel'5 have not yet embraced screening 
1=\1I1UUIJ.I.I1:: 1\.5 pan: practice ptlnern. How­

marters are beginning to ch.ange.. For insmnce., 
em t, II ne eds IiiSSf!SSDl en t fur physi­

area of problem gambling as the first 
s. to develop office ftiOl.ll"Ces.I

.
1 Qinicians 

resourctS IX) o.ssisI: with the detection and manage­
w.irh gambling-related problems might 
provincial healch rrcioistly, help line or 

A public h~ matter 

A approach to IJMDbliog is valuable be-
atuse a broad perspective on the gambling phe-
nomenon :md does not fuCllS'solely on the more specific 
'M'C2 of It that there are 

economic coSts for indMdu-
('1'\11"1" .. "",,;t;I'>':, and tb.:I.I: .intervention str.ne­

betweUl these costs nnd bene­
cum:nt 

llCI:Ja. v IOW11I d etcrrninaH ts 

",!+..M<.r! by the 
smdy as to the social 

Technology .has become a Slrnillic::ant Wlrte.nsaOD 
bUng. Eme.rging he::Uth issues rn ..... 'fl>lt>~ .. _h~e .. rl 
mn(]V~It1Cllll md their effect on the _ ..... , .. ,,, ..... IICCe.sslllUljtv 

and types 6f gambling. COtIl:ems 
wide availability and addic.t:We potenriiaJ 
Illinois, as well 2.S the 1 •. ,. 

style gn.rnbliog Web 
as gambling, stock ;OjJ~l .. a,JJlIUVU 

mnrltetS represent an ; ...... , .... r+ ....... .. 

:I profound impact on .,.,,.1I;...;,~ ...... I. 

PolifY implications . 

thn.t there are populntiOIl, Five retOmmendBtions are 
and social . gutllblJDjl. 

l!SSIDCI~ltec! with gam­
dominant: concc:rn 

AU ...... "'.'UIl !:hut appears to be 

services to 
all levels of governme.m 
sess the public owner-operator now in place, to en­
sure thnt there is II responsible bnlBlJ[;e between encourag­
ing gambling n.s entertninment IlIld !.he public: 
from gombling-rolated harm. 

Monitor gll71lblillg iUlvl!1'tiring: Public gulll'dians :Uld 
gcvemmt:nt regulatory bodies ru,6u1d scrutinize the scope 
of gambling advertisi.ng and, in particul:lJ', the: mwages to 
youth. lower socioeconomic groups and vWoeroD.le popula­
tiOllS. Health officials should :Idvocnre in this area and, 
where possible, ensure th:lI: owners nnd operlunrs proml­
nencly &splay the odpl> of winning and losing fOr of 
their gam bUn g activities. 

Atrer.r the impact on qualify if lift;: Policy analysts 
should asseSS the impact of the l!Xpans.ion of gambling on 
the quality of lire of indMdllo1s, f.:uniljes one! cr.unmun.ides. 
QWlUty of life encompasses the futerplay among 
health, economic: and envirolJ.lTIlIDml conditions.D To bet­
ter inform policy. government should fund 8 credible scien­
tific: body ttl develop II stlmdarcl methodology to estim.nte 



Korn 

!.he bea1J.h, socicl and e.cooomit: COSIl and benefit5 of gnrn­
bliog and related p.roblel1)S. Key stakeholders sbould be in­
volved in building c:onse.usu.s, and public heaJd! o:percise 
ilionld be represented in th.i~ Bail/it}'. 

FMter n rer.eo:nh ngmJi'L' The health research est3blisb­
me.n.t, such ;)..5 the new Dnndim Inscirutes for Health RI7 
seuch, sboo.ld £Uppon: an ~ge.nda for gambling that iDcorpo­
rntJ::S population health, ne'llJ""()biological and bet"av:iouraJ 
research, md health u:rv.ice:s reseu-eh. Such knowledgt would 
gJ'e:Jtly e.o.n2 .. 0!;.e our undcrstandi.cg of the det.t:rminaot::> of 
g;.un b I.io g-M tt.d pill bl e;ros, rM re.lil ri on l)f g:trn bling to sub­
stance abase and other menmiillne.s;s, and g:u:nhling's health. 
S'Oci.aI and cccmomic com QIld benefits. This reseu:ch ..... ould 
result in 1"000e efftcrive prirn.o.ry and secondary prew.nrkm 
programs. 3S well as lC1d ro more innovative .interventions, m­
cludin g brief Il"CallllUH5 :I.f'1d P Iurt:n:J wlo gi cal s craregles.. 

AtUJpt harm rea:zu:titJm He2ltb :\\Jr.horicie:s shculd adopt 
harm-l'edUcQOll strutegies directed roward minimlzing the 
adverse health, sodoJ IU'ld e.i::anomlc consequenCES of g:n:n~ 
bUng behmour fur individwJ~, fiImilies :1.0£1 cofl.'.l.mllllicies.. 
These SO':.uegies would include. heaJrhy-gnmbling guide­
lines for the ge.nua.l publici' (simil.a.r m lowwrislc dri.o.king 
gu.i de.I.i.D es") rlD d ere a l:i'IIe 2 pp rna c.be:s to tb e ear I y ide. n. ci l:i c:a­
tioo of grunbling problecns, tIS we1l as the incorporation of 
mOdel"\lOOll and abstinence gOll.is for problem gamblers, of­
fucd ~ 11 1)0 nju d gt:J'll(:fi!Jll E:tshion, 

Conclusion 

1"hf..i'e is 0 need far e.nhanc.ed IIWIU"e.Dess an the pm of 
healrh C'6re profess1oiUls IInour the potultia1 1mp:lct of gum­
bUng on vulnerable, at-ria iDrlividu:Us and special popUla­
tiODS. The' rnpid ~OD of gambUng tepre:ge.n1:S 2 signifi­
C~llt pu bue beillth concero ilia t ch~!!eDges our valnes, 
qlli'l til.}' of !.ife Md pl.lbUc priorities. A Druid reseu-c.h filge.oda 
is rcquirc.d 1:0 better infom1 ~ nnge of t']ne:srions 9IId solu­
tions. BeCIJuse gumbling i3 in me public: domain in Ca.nada, 
c. u.r h ea.l th, s:o dill pou cy ru; d p eli t:i c:nJ I e.aders h::Jve 11 speci III 
responsibility to malc.e Wom:u~d Joel wktI choices Dbo\JC 

cos [S and bE.IlI~B I:S :an Ii ID d em OruD"O rc pu b 1i c a cc.ou.o tn.bili ty . 

r es:ples~ my Llppredalion III my colleagues Dr. How.ard Shal· 
(er, DlrfClor, Division 011 Addic:tJons, Harvard MedlCAlI School, 
and Of. H~rvey ~l.::lnn.ef, Clulif, Department of Public He.:tlth 
Scienc:es, UI'lI"enlty of TQI'onlo, (or their support, collabOf<!lion 
and In!ere.sl 1" my work 011 gambHrtg. 

Cnmpeling 111te.re~u: NOlie declared. 
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Comment Letter G-2 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IX 

7S HaW1home SI' .... 1 

San Francisco. CA 94105-3901 

Brad Mebaffy 
NEPA Compliance Officer 
National Indian Gaming Commission 
1441 L Street NW, Suite 9100 
Washington, DC 20005 

Marcb. 26, 2009 

Subject: Final Environmental Impact StEiteruent (FEIS). Graton Rancheria Casino and 
Hotel Project, Sonoma County, California (CEQ # 20090050) 

Dear Mr. MehaffY; 

The U,S. EnvironmelJtalPfQtection Agency (EPA) has reviewed the above-referenced 
document pursuant to the National Environmental Policy Act (NEPA), Council on 
Environmental Quality (CEQ) regUlations (40 CFR Parts 1500-1508), and our NEPA review 
authority under Section 309 of the Clean Air Act 

EPA reviewed the Draft Environmental Impact Statement (DEIS) and provided 
comments to the Nationallndian Gaming Commission (NlGC) on June 4, 2007. We rated the 
DEIS as Environmental Concerns - In.sufficient Information (EC-2) because of concerns 
regarding impacts to groundwater resources from the preferred Alternative A. The DETS 
detennined these impacts would be significant to neighboring shallow wells and that the 
project's groundwater use would represent approximately 4.5% of all current and future pumping 
in the Southern Santa Rosa plain, a relatively large percentage for a single proj eel in what may be 
an overdrafted groundwater basin", We reco1lJIUended selection of Alternative H, a reduced 
intensity casino on the Wilfred site, because this alternative would require substantially less 
sustained groundwater pumping than the preferred alternative. 

The FEIS concludes that groundwater levels are rebounding froro an bistorical overdraft 
condition due to decreasing groundwater pumping since the late 1990's (Appendix G, p. 73). 
Nevertheless, we continue to have concerns regarding grouudwater resources and recommend 
selection of Alternative H. which meets the project purpose and need willie avoiding certain 
environmental impacts. Alternative H would pump 40% less groundwater Qum the preferred 
Alternative A and require a smaller parking Jot that could be reconfigured (0 avoid wetlands. 
The site plan included for Alternative H (Fig 2-37), however, does not show wetland avoidance. 
Wetlands could be avoided on tbe eastern portion of the parcel by reconfiguring the parking lot, 
and by relocating the wastewater treatment plant north. We recommend these changes be made 

• A determinarion of whether or not lbe basin is overdraf\ed will be made by ajoint Sonoma County Water Agency 
(SCWA) aod jJS Geological SUIVey (USGS) study in future Y'-""i 

Primuf 0" Ruyc/,d Pap" ' 
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if Alternative H is selected. A reduced project footprint could also benefit the fexlerally 
endangered California tiger salamander. The impact avoidance that could occur under 
Alternative H is more consistent with the goals and purposes ofNEPA (42 U.S.c. § 4331). 

Otfsite wastewater treatment wouJ.d benefit wetlands and the California tiger salamander 
by obviating the need for an onsite wastewater treatment plant and related habitat disturbance. 
The FEIS acknowledges that offside treatment is preferred CAppo FF, p. 85), but indicates that 
this option is not viable since an agreement \\~th the regional sewer authority has not been 
reachexl at this time. We reC<lmrneod thai the project proponents continue to pursue such an 
agreement if the project moves forward. 

EPA reviewed the final general conformity determination (Appendix W). Our comments 

G-2.1 
cont. 

G-2.2 

on tbat deterrni.nation are attached. We undersland that offsets from station.ary sources have been G-2.3 
purchased to mitigate project impacts, and that an alternative "equally enforceable measure" for 
the acquisition of emission credits, referenced on p. 9 ofthet'inal conformity determination, is no 
longer being considered. __ .I 

The FEIS includes 75 pages of mitigation measUres. We recommend commitments to ~ 
mitigalion measures be included in the Record of Decision (ROD), and that a mitigation G-2.4 
morutodng and enforcement pIau, per 40 CFR 150S.2(e), be developed to ensure mitigation is 
implemented. This is vital because the project will result in significant impacl~ (0 environmental I 
resources including soil, water, air, and biological resources,. unless mitigation measures are fully 
implemented and successful. ~ 

EPA appreciates the opportunity to review this FEIS. Wben the ROD is signed, please 
send a copy to the address above (mail code: CED-2). 1f you have any questions, please contact 
me at 4J 5-972-352l, or Karen Vitulano, the lead reviewer for this project, aI415-947-4178 or 
~tulano.karen@e]),,-gov . 

Kathleen M. Goforth, Manager 
Environmental Review Office (CED-2) 

CC: Greg Sarris, Tribal Cbairman, Federated Indians of the Graton Ranclleria 
Devin Cb.atoian, Environmental Director, Federatexllndians of the Graton Rancheria 
Patrick O'Mallan, Bureau of Indian Affairs 
Greg Tho[en, Bay Area Air Quality MaJJagement District 
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EPA COMMENTS ON TIlE FINAL GENERAL CONPORMlTY DETER:MINATIGN, APP!:i.NDlX W OF THE 
FlNAL ENVIRONMENTAL fM.PACT STATEMENT (FETS) FOR THE ORA TON RANCIlERIA CASINO AND 
HOTEL PROmCT;SONOMA COUNTY, CA1-JfORt'l!A, MARCH 26, 2009 

Specific SIP AlI()wl1J1ce, page 8 

Characterization of SIP status is inaccurate; On April 22,2004, EPA made a finding thai the San 
Francisco Bay Area had attained the I-ill ozone standard, In doing so, EPA determined that the 
Clean Air Ad's requirements for reasonable further progress, attainment demonstrations, and 
contingency measures were 1\ot applicable to the Bay Area, and, therefore, did nOI take action on 
those plan components, ill that same action, EPA approved certain elements of the 2001 plan., 
including Lhe emissions inventory, but did not approve the attainment demonstration nor the plan 
as a whole. Note that a finding of attainment suspends certain reqlllfements, but does not result 
in a change of attainmeot status. 

Characterization of status with respect to &-hr ozone standard is out of date: Ambient monitoring 
data indicate that the San Francisco Bay Area attained the 8-hr standard by June 15,2007 
However, the BAAQMD has not submitted a redesignalion request nor a maintenance plan, both 
of which are required in order for EPA to consider reclassifying !he area as an ozone 
maintenance area, and does not appear to be pursuing redesignation, In the meantime, a stricter 
ambient air quality standard for ozone has been promwgated by EPA, Monitoring data indicate 
the Bay Area is 001 attaining the 2008 ozone s\..a1ldard; however, final designations will not be 
made for at least a year, 

Conc/usUin, Section 5.0 

There appears [0 be a typographical error, The reference to 40 CFR 93, 1 55(d) sbould probably 
be40 CFR93.\55(b), 

I 
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Comment Letter G-3 

CITY OF PETALUMA, CALIFORNIA 
MEMORANDUM 

.".-----:-:-:-:-< """"~"" -::--:-:-.,..,-,-::--,--"..,..-:...,.,-:-:< 
Water Resfn.ITce.s and COI1SCf'I!lJlftm D~PlJrlmellt) 202 North /v/cDowell Blvd.) Petaluma. CA 94952 

(707) 778-4546 Fax (707) 778-4508 E-mail: dwr<f!iJc.ipelalunlD-e,vJS 

DATE: Man: b 24, 200<) 

TO: Mike Moore, Dirtttor Community Development 

FROM: Michael Ban, Director Waler Resources & Conservation. '~ 
I 

SUBJECT: Greton Rancheria Casino PElS 

xC: John C: Brown, City Manager 
Steve Simmons - Utility Manager 
Rem Scherzinger- Engineering Manager 
Pamela Tuft - Special Projem Coordinator 
project file 

---«««««"""--- ~""-<-

We have reviewed the FEIS and offer the following comments 011 its adequacy in responding to our 
comments Oll Ihe DElS: 

1, Water Supply: FElS Seclion 5 reflects the change of assumplion to the use of all groundwater 
thereby elimina(ing Mitigation Measure Y (working with SCWA to obtain additional surrace 
water)< However on page 9 of 76, Mitigation Measures Secllon 5, the document retains Measure 
Y for Alternative F (the Lakeville site)< No discussion is offered as 10 the cumulative impact of 
implementing this mitigation measure and providing Russian River water for a Cllsino at the 
Alrernative F localion, or the cumulative growth inducing impacts of extend ing a water service 
line into the southem Sonoma County area< 

2< Groundwawr impacts: Page 12 of76 (same section) offers a conclusion ,tatemeni of "Iess-than­
significant level for AitemMives A, S, C, D, E and H,,<" then fails to Ilno a finding nf';gnificGnI 
and III/avoidable for Alternative f, which should be clearly stated within the document 

3, Mitigation Measure CCJ, Section 5, requires the casino to notify well owners within 2 miles of 
the casino proposed wells to offer impact compensation from saltwater intrusion due to excessiv< 
drawdown of the water Lable in the southern Sonoma County orea< Paying offsomcone who 
experiences saltwater intrusion due to overdrafting or the groundwater table by a casino well is 
not a reasonable and foreseeable reality; it is nol adequately quantified. and no guarantee is put 
into place \0 ensure compliance< Mitigation AA (page 9 of75. Section 5) is inadequate, vague, 
unenforceable. and does not addres.' the long-term, cumulative impacl of significantly impairing 
the groundwater supplies for this agdcuhurdl area< , 

Thank you for tbe opportunity to review Ihe FUS and for your work to compile the City's comments< --.J 
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NATIVE AMERICAN HERITAGE CO~MISSION 
915 CA'I»rrO,l MAll, ROO" 364 
SALflAMENTQ, CA 95814 
(916) 653-4082 
FlI1'f (916) 657-5390 

March 10, 2009 

Brad Mehaffy 
National Indian Gaming Commission 
1441 L Street NW, Surte 9100 
Washington, DC 20005 

Comment Letter G-4 

RE: Notice of Completion for the Graton Rancheria Casino and Hatel; Sonoma 
County, SCH#2007034002. 

Dear Mr. Mehaffy: 

The Commission has reviewed the above-mentioned Notice of Completion for the 
Graton Ranchena Casino and Hotel; Sonoma County. SCH#2007034002 and does not G-4.1 
have any comments. 

Sincerely, 

r:aA; Jaue/it} 
Katy Sanchez 
Program Analyst 

CC: State Clearinghouse 
Janielle Jenkins, Office of Ule Govemor, legal Affairs / 
Sara Drake, Department of Justice 
Andrea Hoch, Legal Affairs ./ 



Comment Letter G 

From: Moore, Mike (rT'lCIilto:MMOORE@c.i.petaluma.c.a.us] 
Sent: Thursday I March 26) 2009 B: Pr.l 
To: gratoli_eis: 
Cc: Brown, John; Marengo, 
Subject: City of Petalurra Graton 

High 

Nationallodian Gaming Commission 
Atln:Bf3d Mehaffy 

Dear Me Meltaffy: 

Duiven l Scotti 
Comments 

Mll"'n;w:al' Danly, 

In orde r to meet the comment period deadline of M,uth 29, 2009, as provided In the NOl ice of Alldilability for I 
Graton R;wcheria fEIS, the City of Petaluma is sending vouthese camme nls eleClrOf'licalt.,t. An ori8inill 
copy of these (OmmenlS, signed by the M.}yor or Pe I.:! I urrr:a, will follow next week by fax and U.S. Mail. 
your info r fl'ldl ion, I have .. trachea a CtJpV of the Cltv's commenllet1er 0 n I he Graton Rane heria DEI!>. In 
have al1a£ hed d me morandum from the City of Pel aluma Water Resources :and Conservdtion r..ment with 
I heir f'(I$ comme: nls rel<lted to water issues. 

The follOW/fiB comme nts .He !rom I he City's PubIc WOlks 

TRAFFIC 
The of Pelalum<l the responses dnd made with lespec.t to our ~arlie r comments.. 
However, the remCiinsconc.emedwithlhe CldeQuiicyof the l!dffic :ana~SIe';with respect 10 tnt' distribution 
Ildffic Petalulm. Additional.walysls is needed to assess the imp<lCI s and identify 
within the context of project completion prior to Highway 101 improvements JS well <IS after CtJmplt't ian of the 

JII!:i:iIIW.fV improvements. The proposed casino's' rip Be ner;rtfOtl !estirrr:ated at 18,000 pe r d~yl wiU result 
congestion an HlgM<ry 101 soul h of Rohner1 Park .md COMeq ueolly the use of alternate, 

through Petaluma by those seeking 10 avoid thaI conges1 ion. In particular i he city 5 COf)£erned dboul 
tht> Lakeville corridor C1nd the Old Redwood Highway and Stony Point RO<ld dod m!'"r~o>rt"I'1''' 

Hto,nVJ:;rv in Petaluma. 

The City of Pe talumC! echoes the (once rns of I he County of SOf'lOrn::ll wn h respect to Highway 101 imp<lct s aoo 
FEIS <It <I minimum should address;;lllV funding shortfalls assocJ;Jled with the Highwav 101 HOV projects. III 
Jdd ilion, should the Record of Dec islon be issued, the NIGC. St.)uld select I he red ured inle lISay projec I ;6S;J 

of reducing the number of trips 3nd associal ed impacts. 

We th<lnk the NIGC io advance for ifs co nsid e rat ion of I hese romme.nlS in its decis.ion-m~kn8 process. If you 
any questions Or (urther informal ion, please do nol hesildle 10 I:On1~L1 me. 

Mike Moore 

G-S.1 



DEPARTMENT OF TRANSPORTATJON 
I Il GRANO AVENUE 
P. 0, BOX 2:660 
OAKLAND, CA 94623·0660 
PHONE ($ 10) 622·5491 
FAX (510) 286-5559 
1jv ill 

March J 9,2009 

Mr. Brad Mehaffy. NEPA Compliance Officer 
National Indian Gaming Corrunlssion 
1441 L Street, NW, Suire 9 JOO 
Washington D.C. 20005 

Dear Mr. Mehaffy: 

Comment Letter G-6 

FI~.r Y"'H fJ(Jw~r! 
Ilt IiJI"S)' rjJki{"l7I! 

SON~ 101~15.02 

SON10I877 
SCH 1/ 200f034002 

Graton Rancberia Casino.and Hotel Project - Final EJ"lvirolnnent.91 Impact Statement 
(l<""ElS) 

Thao k you for continuing 10 inc lude the Cal i fornia Deparrrncnl of Transportation (Department) 
in the envjronmental review process for the proposed project. Ple()se find our comments below 
b41sed on the reView of the PElS. in porllcular the Transponation section. and the Pinal Traffic 
Impact Study (FTIS) (Appendix 0): 

AlJernafive A: Intersection MiJigatUm Meo.sures 

The FTIS's cumulative forecast and the mi.tigation an!lly~is is based on the year 2020 modeling. 
For mitigation projects involving State right-of-way (ROW), a 2O-year study horizon from 
completion of construction wiU be required to evaluate cumulative conditions. If il is determined 
that rnitigaLion proposed in the PElS is not sufficient [0 mitigate cumulative conditions in Lhe 20~ 
yea! sludy horizon, the Tribe will be responsible for additional mitigation to reduce the Casi[1Q 
project' 5 cumu[ati ve impacts to a level of insignificance. 

G-6.1 

Altenuuive A: Mainline MitigoJicm Measures 

Comparing the LOS results for the "2008" condition with "2008 ..... Alt A" condition as well as the 
"2020" condition with "2020 + All A" condition as listed in Table A 7 On page 70 of the PIlS. the 
proposed project will adversely impact various freeway segmenls between Sanra Rosa Avenue 
and south of Gravcnsteln Highway. If adding capacity to maintain the same level of freeway 
operation as in the 2020 (with.out project) condition is not feasible in the near leml. mitigation 
measures should be considered and implemented to improve weaving condirions in those 
segments. 

h is stated on page 69 of the rns that ''The project should contribute a proportional shaJe of the 
costs of !.he construction of an additional traffic lane in the southbound direction from Santa Rosa 
A venue 10 south of Gravenstein Hj·ghway (SR-116) as well as an addi tional traffic rane in the 
northbound direction (rom West Sierra: Avenue to Gravenstein Highway (SR·l t6) in the long­
term." Because the analysis for this project did-not identify freeway bot.tJeneck locations and their 

··CO/trollS 111Iprov~s moblJiry tJl"ft>Ss Croi/""IUJ" 

G-6.2 



Brad Mehnffy/ National Indian Gaming Commission 
March j 9,2009 
Page 2 

as50ciated congestion queues, adding traffic Janes at the proposed location, might only transfer 
congestion to downstream segments of the US IOJ mainline, Further analysis should be 
conducted prior to considering the option of adding any traffic lanes on sections of US ! 0 1, 
Moreover, adding traffic lanes may nOt be feasible due to ROWand/or environmental 
constraints. To address mainline impacts, the Tribe may want to consider contributing to pJanned 
improvement projects in the US 10 I corridor, such I.\S the installation of Traffic Operations 
System (TOS) elements (fiber optic cables. changeabJe message signs), ffigh Occupancy Vehicle 
(HOV) lane projects within Sonoma County, andlor the Marin-Sonoma Narrows projecL 

Other Consiti£raiions 

The feasibility of mitigation measures proposed within the State's ROW will depend on various l 
factors including the wjllingness of the City or County to implement the improvements, lead 
agency determination, and the approval of design exceptions by the Depantrnent in particular for 
changes to the Commerce Boulevard northbound off-ramps. Further details will have I() be 
worked oul !x:tween the Tribe and the various agencies to ensure that this project's impacts will 
be m.tigated to the level of insignificance_ , 

Should you require further infomnattOn or have <my questions regarding lhis Jener, please call InaJ' 
Gerhard of my staff at (510) 286-5737. 

Sincerely, 

~tA. l6r~ 
USA CARBON} 
District Branch Chief 
Local DevelopmentlJntergovemmenlal Review 

C: SeOII MorgaD. State Clearing.house 
S!lIa Drake, California Department of Juslice 
Janielle Desomer, Office of Governor Arnold Schwanenegger. Legal Affairs 

G-6.2 
cant. 

G-6.3 



O'FP) OF· t 

May I. 20D6 

Vu.r F~Ue (lO]) '-JJ-1f]t6 tIlItj u.s. MrUI 

Me. Artdnra l.ord. 
'Nati61l.1l Indiim ___ '. 
1441 L Stroet NW, Suitl 9lOD 
W:uhin~o. O.C. 20005 

Comment 

Jim Itttu r~ue.ni.llg the: St.a;c's e.ulsta.m:t: in de:1&llDlCioS \JIhOlha 
land 'DeIll' llol:::'!l.l:rt COlmlY, Calilm:n:ia COlUliJ:u't.eS ''reAlorod 1B:cd," of Lbo 
Fllderlli:d Indil'lU of GrJrton ~11 (1')iJx.) pW't1JJmt I./:) Title:; 2.5 llnlulld Still-e.a CI'Xio II~QIl 
,rn9(b)(l)(B)(w) in tho. RC:F1UOIY ACl (lOM). 11wI.k yo!.f for c:((~hrg the 
Stat!l', rime to CQlDme:nt UI:Uil May 1 . .woo. 

We do DDt dkpule puntl1'n.l to the Gnlollwcl:reru RortOTUlan Aa of 2.000 (lS 
U.S.C J noOo tit It.Q.; RUfonlion rerrond federJ.l Jec.ognftlOll (or th& Tn'blf,.m.d 
fIi) IW1 ofh& P'lt1'.tlbt.::r1i WOTO dii:rrinilhl!.d or 10111 u.ru1« the Ca.llforni_ 

No, n. SW. 619). '(15 U.S.C. § 136On-'l(a}-{b).) AJIlO, 
1mIlil(,U\'IQCY Wid lJm"Jlgo r~ 25 USC_ § I 

'fllt".."....,,,,l'\l'M in Marin or Sonoma Cmmti~ k pm ofll'w 
4K'Q'IJR.I'l.lJ.IIU II'IU:h llll!:h ~nu 1h~ Tril;r'f ''Jest(l(c.d 11l..lll1i- <;Vjthi.::l 

~ bQw~a. cleuly Iimm {hI:! IUlru. 
I'8I1.oI'adcm. 

1£R<:mn. ttOtQ y..,wU{ (lLdort/ qlflnt& to 1iiq\l.t:l.U Wt r=:ar1U ..mdl'f .:bA Pfe~tn 
II .~.) ~I ~ IYI'''I/Il TI> I'h<t a...Iylii. i'baJ StiR ff.~J duo ri&l:t 10 

NlomlI 1UP~'I_nll.l ~II ~f 'QI'P'Qrt>nQ IJ:'I<teriLl ... &.di1uloml inrCln'll1ll"'1'I bec.omoa 8l'1t1.1a!:llt. 

r 
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Mt.. A.ll..I:!tQ Lcrd.. Su.ff Allorney 
Ma)d,l<l6~. 
p.4.(I.2 

~_~11 l.bB "IU:tlJ:itil.{Qn Act f¢Rcii ~I:i~li b'l:id.4 U_~~bM~ 'iimlo o\P6od 
!oj 1u;)£"l16!11 by df&tiiblHee. 61 dtp~. tI;J~~ ~~id ttt dlb f9W diM\;rQiio'b PlIIA. or 
!.l:wn pCflbN'i!:e1rli 01: iu~li8tlt .. ih iliW''OIl, (U U.S·.e. , Il~!(~)-(Sj.) CciUlity (~liJ 
i.ndic::a!.e !he ww i.J ourren1.!y oWn~ in put by SC ~ j)bIlC I~( u.c, A ~dhr:T)' 0( 
St.utoQ Cu!tlOJ II.I:Ld t:h.c: Tribe', p.mi-ng ~.l.t1f>1llcnl izl"fctt£l7, UId ~ ~es mvutm.co( 
u.c. ~I)!'a,!.be Nbje.:.r 1&1'111 doe:s not ;tppu.r 10 be U:n.mtdJatdy t~lo (or ~ory trull 
EqUlII:h:ion Tmdar th.i! R..erwt'l.l:icm AOl 

Addhiow.Hy. we n.oi.e Uat wse :p<)rtiMII' of ibe propo~ trw1. Ll:4u.1liOOl'l ITt! filbjec.t 10 

ttDd Ul!s rr:&td,daoa m forth !.n ~ ~Ii Lmd C6ruavui01l A..m (GOY\.. Cod~J § S 1100 ct 

~). otb~ tr..DWQ U ~ WiJ:lilrJ.uon Acl h .ppt.lm!l the j)ortian of tho property 00 which 
th!li'nbo pl"tP)lo~ to b..nl.d '.:ho p.n::Ung flcili1y is nol ;uhj£.ct 10 a Willitmkln Ac\ conlnel, blSl 
O'Ie r.~1 portion. which lh:o TrihlllndiC1J.el it WIll uu fJ>c 1:OvVonm.snw mld,prloll 
purptnu, i~ IUbJacr UJ 'the AA 'l"i'a S~ hlU n:::cen.liy ba:n flrol.rlde..1. COPY ollht Tribe' r (u­

(o·tnJ..Q Olppllc.lti.on. bnl hJillllot Iud • c:b.lmc:¢ 1.0 review ilm ~M lII'bt;thu lh2i Wi.!li ru:mOD 
Ait~1 rutriccion' have b!ro ii.M~. DwV\g Ill.! &'t--Ib·1nISI 1LP9l.ituioll ~'\ (he 
SWcI W 0 Illd Lppft,c1 i.tc the 0 pporruni1y loco m"l1:li!.l:ll on rb i.t roll ru:i:r 10 lhe B wt.ltu 0 r 1r.di IC1 

A.£fml. 

S~.4ly. 

cc: p~)' Co.1r:.mlDl., A-et:i.llg ooCfQ.l ~l'J), )ofIGC 
Pi:ULlp Hogc;a,. ClllsUmm. Nloe 
ClAy~. RtQ;ianal DlrCCtllJ, BIA 
Oroa Smis. Cb1UrpersOl\. Fedmte.d 1.l'Idi1ll.J: o( Gratoll ltsncbcna 
John Majar. E.tq. 

G-7.1 
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Comment Letter G-B 

Apri I I, 2009 

CITY OF PETALUMA 
POST OFFICE Box 61 

PET ALll.\1A" CA 94953-0061 

National Indian Gaming Commission 
Atln: Brad Mehaffy 
1441 L Street NW 
Suite 9100 
Washington, DC 20005 

RE: City of Petaluma Comments on abe Fillal ED ... irOl1merll.a! 
lmpact Statement for tbe Graton Rancheria CaNino 

Dear Mr. Mehaffy: 

'.J 

The City of PelaJuma provided electronic commem.s OD the Final Eovironmenl<li 
Impact Statement (fEIS) for the OratoD R.ancheria Casino in Rohnert Park, 
California 0("1 March 26, 2009 in order to respond for the record prior LO the 
March 29. 2009 date i.n the Notice of Availability. This Jetter reilerates those 
comments and represents the Ciry of Peraluma's afficiaJ positioG regarding the 
adeqWlcy of the IDS. 

We ask that the National Indian Ga.r.nlog Com.m.ission (N1GC) consider lbese 
and the comments of other local govcm.meot agencies in Sonoma County who 
are greatly concerned about the significant and unresolved impacls associated 
with the proposed casino. Especially In these uncertain economic times, !he 
NICe necx.!s to be eVen more mindful of the limited ability of loc.al govemmeOJ 
to simply absorb the uom.itigated impacts of the proposed Graton Ranclreria 
Casino. We further request that no finaJ decision be made unless ().l1d unlit the 
FEfS and, if necessary, the project are modified to insw-e that identilied 
impacts can be adequately end feosibly mitigated to the satisfaction of the 
affected surroundiogjurisdictions, including rhe City of PetaJuma. 

Ow- formal comments 00 the FEIS are as follows and, again, reslilte the 
comments that were submitted electronically prior to March 29,2009: 

I. Warer Supply: FEIS Section .s reflt:CIS the change of assumption 10 the use of 
all groundwater thereby elirnil1ating Mitigation Measure Y (work.ing wilh 
SCWA to ()btail.l additional surface Willer). However, in $eClion 5 • Mitigation 
Measures Section 5, ]\.<fe.lSurc y (" ... work With Ihe Ciues of Rohnert Pllik and 
Petalunla and SCW A to find and deliver more surface water ... ) is retained for 
AllemaJive F (!:he Lakeville site). No information is; provided 011 I.hc source of 
the surface \\Iare~, as mentioned in ow: commenl for rhe DrMI 
lrnpact St.atement. If the source is Russiao R.jver water, more i.nformation 
needs j() be I"lrovided. Also, the Ers would h.l'lYC;; 1'0 addre.c;s the clJmlihuive 
i,cr1pact of impl,emen!ing Ihis mitisalion measure and providiJIg Russi«:ln River 
water for a casino at the Altemative F location, and the cumularive sroWlh 

G-8.1 
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inducing Impacts of extending a water service linc into the southern Sonoma 
County area. 

2. Groundwater impacts: Page 12 of 76 (same section) offers a conclusion 
statement of "Iess-than~significant Jevel for Alternatives A. B, C, 0, E and 
H ... " then fails to find a finding of significant and unavoidable far Alternative 
F, which should be clearly Slaled within the document. 

3. Mitigation Measure CC.f. Section 5, requires the c..asino to norify well o>;;vners 
within 2 miles of the casino proposed wells to offer impact compensation from 
snltwarer intmsion due to excessive drawdown of tile water table in the 
sautheOl Sonoma County area. Paying off someone who experiences saltwater 
intrusion due to overdrafting of the groundwater table by a casino well is not a 
reasonable and foreseeable reality; il is not adequately quantified, and no 
gUBl"ll.l1tee is put into place \0 ensure compliance. Mitigation AA (page 9 of 75, 
Section 5) is inadequate, vague, unenforceable, and does not address the Jong­
term, cumulative impact of significantly impairing the groundwater supplies for 
this agriculturaJ a.rea. 

4. The City of Petaluma appreciates the responses and changes made with 
respect to OUf earlier comments. However, the City remains concerned 
... vith the adequacy of the traffic analyses with respect to the distribution 
of traffic through Petaluma. Additional analysis is needed to assess the 
potential impacts and identify mitigations "vithin the context of project 
completion prior to Highway I 0 I improvements as well as after 
completion of the planned highway improvements. The proposed 
casjno's trip generation (estimated at 18,000 per day) will result in 
significant congestion on Highway 101 soulh of Rohnert Park and 
consequently the use of alternate, parallel routes through Petaluma by 
those seeking to avoid that congestion. In particuJar the City is concerned 
about impacts to the Lakeville Highway corridor and the Old Redwood 
Highway interchange and Stony Point Road and intersection with Old 
Redwood Highway in Petaluma. 

5. The City of PetaJuma echoes the concerns of the County of Sonoma with 
respect to Highway lOJ impacts and the FE1S at a minimum shouJd 
address any funding shortfalls associated with the Highway 101 HOV 
projects. In addition. should the Record of Decision be issued, the NIGC 
should select the reduced intensity project as a means of reducing the 
number of trips and associated impacts. 
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On behalf of the City Council and the citizens of Petaluma. I want to !hank the 
NIGC in I.ldvance for its consideration of these comments in its decision~mak.ing 
process. If you have any questions or require further information, please do not 
hesitate 10 contact me. 

Mayor 

c: Cily Council 
City Manager 
City Attorney 
Sonoma County Board of Supervisors 
Sonoma County Mayors 
Govemor Arnold Schv,/aneneggcr 
Senator Dillne Feinstein 
Senator Barbara Boxer 
Congressmember Lyl'l.\1 Woolsey 
California Senator Mark Leno 
California Assemblymember Jared Huffman 
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RINCON VALLEY "_.IC 
Comment Letter G-9 

DISTRICT 
8200 Old AedwOQd Hwy. P.O. 80x 530, Windsor, CCllitornia 95492 

Business (707) 539·1801 FAX (707) 539-3046 
DOUGLAS WILLIAMS 
Flra Chief 

March 10. 2009 

N!lllOnal Indian Gaming Commission 
Attn: Brad Mehaffy 
J441 LS~I NW 
Suite 9100 
Washington, DC 20005,3584 

Suhject: Final Environmenl.nl Imp!)ct Statement 
Groron Ranchcria 
Cl.lsjno·and Hold Project 

JOHN LANT2 
A.s.sislanf Chief 

Thank. you for the opportunity 10 respoml to the f.·inal Environmental Impact Statement 
for the Graton Rancheria Casino and Hotel ProjeoL 

Although the foEfS offers proposed m.irigations for fire department response 
considerations, It fails 1.0 add~ss the impacts that will be ~alized by other jurisdictions 
serving 1bc are<3.. An assessment of these service area impacts, willi corresponding 
mitigations, requires th!.:: com pic-lion of 1l "StandMds of Cover for Emergenc.y Rc~ponsc. " 
analysis consistent with il natioflCtlly recogniz.cd standard. 

The analysis needs fa empnasize the delivery of .an effective tircfighting torce with 
Sllcclfic attention fO the impac(s upon regioual resource draw dOINl1 (especially in the 
Highw!;y 101 corridor) and the need to dynamically relocate resources as i.ncidents occur. 
A remedy to the financial impacts associated with increased service delivery needs to be 
included in the a\lalysis. 

[hank you for your consideration. Please contact me at (707) 539~ I 80 I if you have any 
questions. 

Respeclfully. 

//.Ckg~ 
~OUgl:Vw i ~;iams 
fire Chief 

G-S.1 
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nAIl Qf ' " 1I08111A 

NATIVE AMERICAN HERIT AGE COMMISSION 
" , ",..,.o~ '"ALL • ..oo~ U~ 

5..0.0. ... "",.,.0. '" '51" 
("f) ISJ·~U 
, • • ""l U7·5Jge 

"'till!! Sew.g'nlg ... r"'urnpr 

March 10. 2009 
RECEIVED 

MAY 0 Ii 2009 

sr..\1f CLEAAING HOUS£ 

Brad Mehaffy 
NallOnallndian Gaming CommissIon 
1441 lSUeet NW. Suite 9 100 
Washington. DC 20005 

~ 
12.10"j 
I . /<. 

<:. 

RE. Notice of CompletlOll for the Gfaton Ranchena Casino and Hotel. Sonoma 
County SCHlt2007034002 

The CommISsIOn I'Ias revIeWed the above-mentIoned NOllce of CompletIon lor the 
Graton Rancherta Casino and Hotel: Sonoma County. SCHIII2007034002 and does not 
have any comments. 

Sincerely. 

~.t/;V{(} 
Katy Sanche: 
Program Analyst 

CC Slate Cleallnghouse 
JanleUe Jenkins. Office of the Govefnor. le~al AffaIrs 
Sara Drake, Qecartment of JLJShce 
Andrea Hoch, ~egal Affairs 



NOTICE 

TO: STATE AGENCY REVIEWERS 

RE: TRIBAL RELATED DOCUMENTS 

Plo!~se review and prepare comments for the attacbfd nonce and provide a 
draft to the Governor's uga! Affairs Office no later than '3 .... '2-'1;> -Cfl . 

Subm.it comments to; 

JanieUe Jenkins 
Office of the GoVttllOr 
Legal Aff"lliri 
SUte CApitol 
S acramento, CA938 '-4 
(916) 445-0&73 (ph one) 
(9Jn) 324-6946 (fax) 
J anieUe.J enlrins@gov .c.a.go<, 
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Comment Letter B·1 
~: Fr~ GUIOO Ruc.heri3 Ca!iM.l~ ProP:t. Str.Iotro Cor.i.J, Cb 
cC(~~~ ~~ W~aoc1~Moatgoo:attr 
!\.I.ail: cJa .t69.; Sn)"\1c" 1.!:1It, Rohoert P3lt. CA 1)4~~ 
Phonc. 7Oi-7?3-? .. :H S 

STOP 1~HE CASINO 101 UOAUTION 

R~""" '" P""" 0{ &..., ~ ~ ""'" ~ ~ 

1M'!"!: 

TO; 

FROM: 

~: 

"'1e.,.~~l(H xw:l 

If you ~ve tro<lbl.e with thi!!; fax,. pl~ crli 707-S88-9926 

March 24, 2008 

.lV!.r Brad Mehmy, NEPA Coruptiance Officer 
144 i t Street, Sdtc 9iOO 
Washington, DC 2.OO(Y.j 

Pastor Chip Worthington 
Meri!te Mo:ttscmery 
-,uOi;i(: ; 707-793-2355 
E:mil · i :JID-1t ~Q.9t f~eC<l w.ulD.L;m"· 

ie: F'E!S, Gnttog Raneheria C./J:;ir.o & HO(r;\ Pr.ojcct, Sa-nOffilt COOJ"iIY, eft.. 

PagcOr.~o( 4 

l)oa; Mr, Meh,fl'y: 

Wiih regard to the r inat E.nvi ron.'7lhntal frn.p6Cl Statcme;')t (FEIS) fur tM abo .. -e­
referet'..cttf project (Pro;ect). \\-e believe tba1 FElS is dcficiem io C\'eI'j issue area, and 
cio(s not meet ~'EPA'~ requirement to take a. "hard look"' 51he project's signrucaot 
imp;lcrs an& rrleMuteS to mitigate them to a less-{),a.o---&gruncallt l,-el. Far the purposes 
oftrus letter; we h~rcin cite. and affirm our agreement witit lhe FElS Comments cftbc 
Coolll.y of Sonoma aod the Souom.i: County We:fer Agency (SCWA) on ail the iSSU<!:S 
l:U"e1l lrldr~tlJ;e(f in th(')~c comments. 

10 additiol1, .!S a col\o:.Crned CItizen and resWk."1\{ ohhe Zl"e!:, we herein submir cur o";;m 
ootnrr\ol1b 

"fiw. Californi2 rnvi.nmmr;:ntal Quality Act: While! ?<i!live Arntncan trioo is not 

:mbjct".( 10 CEQA fin trust IMd, the CaJitb!nia COI,;r"..s have been qUilt clear -1OOUI thedu!y 
ofloc!.l gOYC1lroeru !.OCflSl.ue tRal CEQA studies &re performed for projects pertaimng.o 
Nati .. ~ American cndeavon;., or to agreemtms between a government and a tribe tht.t 
include such pn:.jet.t:!, when those projects 8.ie suqje::1 tc CEQA 

CEQA studies wllll}c ~uu-ed for all mitigation mC!iSUtc::i in the ffil5 th!lf involve state., 
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Stop .. he C ;a ~i:"'l t) )01 C061 t 'lQ? - 5138-fJS2S 

H : mIS, <m1on ~ C.ruKl &: IicJfel Projut, Sonoml~, CA 
C(l(llm...'tIl$lub~fo.1 by P!s!\lt Ctup Worthi;:;~ 3:11d MIriIee Noo~' 
~I e'e 4695 Sn,dec I.-c. ~ Pad:, CA 94928 
Ph.xw:. 707-19.1·235.\ 

CoOUnlV cr city rQ9d~ and agrecrToCJ)~ WI1.h local 3b-encics Cor $CNia:s, such a! uulitmg the 
Santa Rosa MuniciP-'f, Udlity Disonc", wast.-eweter filCiiities or buyjng o;valer from the 
COUll\)' '''I\U '8= 

Ur:til such st.urlie1 are completiXl, no mitig:ujon involving lhese aspects of the Project C1\jl 

be offered Ity t."e Tribe, as it is ootknown at this time whether O~ not CEQA will br 
:L"rtJsfied. mU'i lt C2nnot be k:!:Iowi! if the proposed mitigation measures wiU be ft"asihl.:-... 
rendering rtu'I$e mitigation me1t.qJres meaningless at this. point in time. 

Tb.e FE.lS sl'kiUld be revi~ !.O indicate which I!£PCcts ofthfl proposed m~ti8dions would 
be ltubjecz to Cf:.QA, I.Cci should ir..clud~ 1!I~unge to reflect lhlt :rucb proposed 
(.I'I ilJg?.tions z.re tent3live urrtil tbe t>!:I(:(;¢Jsrul comptl!tion ofwy and ~lJ ~I.!ifed CEQA 
sr ... ~ic~. The l"ribe shouid !)car the burder. of ~he cost of!ht.se srurlits 8$ MY other 
de-~"t.loper ~o:J.Jd 00. 

Bdh:::v.li(." Wilfmd Cbanot!: This cfuni:tlis inoorrcctl.y idcntifie.:! ~ t~ FEIS es D!I 

"agriculrutal cban..1ei'. n i1 ~t an agric:ultl1ral channel. nor is it u~ for agricultural 
purposes such IS irrigal~QD Ttx- O»urei is a short strek:b of t:tigine«ed. ltrean1bed that 
i ~ pm of the: itead'A-aters oft.'ie Laguna de S!JJts. Rosa, wd is fed by creeks up;\frua<. 
Prior to the engineering of th!5 w!lCf'\;I,I'ay, 'Vo-bieh was undertaken 8S. a flood ton~oi 
pr()jet:l, it was • mearu:iering str(21l'l The}'"Ers should be OO!'rccred 'to reflect the tn.4.lt 
abour lhis c. ... anneJ 

Ji'utiliu r: The Laguna. is ~i polluted. and f~iliz!r! will tJCacmme that polltllioll. 
No fertilizers should he t<t.td Ofi luis pro~. 

Wattt: The WPoter emer; ar;d p."'OPOSt:d mitiga!icni U~ corr.placiy inadeql.lale, .. 00 are 
ruauy flawed. Piease refer to the DEfS CoromenlS wbmitted by the 0 Vi .1 .... Foondsticn 
ofPcnngro\,e. CA, :iDd the comments cfthe Uoited Stmts Environrnental P~CctiQD 
Agency penaining 10 srowut",~:1ef usage by this Project, both dccu:ut1"lts ",hich [herein 
affirm and reiterate.. 

Gl'ouodwakr.: (Y): "The Tnbc ahaH work with the City or Rohncn PlIrk, Pdalum~ ?.nO 
sew A to filld :md deliver mute ~oe water, reducing preMUre$ on the Cities to p-:JiDP 
additionl.t groundwater .... This is oot mitigation. 

Fi~ orall, this betrays an ignoraace c f ltte local aqo.lifurs that one wcuid not ~w.: dec 
a 6ve year XEPA snold)'. Ti>e City ofPe!MJDla docs not itself use the aquifer tila.!: wooki 
". aJfeo«d by ,he Projec. 

St<O!ldly. while the FElS ~tO!!feal detail abo ... , low-flow shcwerhw!s and !Oil"" 
~.i orher. pedestrian wau:t ~fic.n measures, it becomes strangely w81~ t1i 

<::l\ph.inLlS wb&t is meant oy this rather ct)-ptK: sentence. TAe FEIS ft.ils to provide 
detai..:! of ho'.¥', exactly. (01! Tribe 'Nill "fuwf' PlOI"e sutf2.:;:ewatCI. Sources of surface 
~er m Sonoma Ccunty ace "''el!-ide1ltified, It'..d t".2.VC been fur matJ,Y. IT.o.ny yeus. 

92: . r .on 
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Stop the Ca s~ nc 101 Caa l i 7 07 -588 -~9?'G 

reo FE!.'). GratOlll RaflC~ 1Crtl CA:Sino &: f-lold Proj~ ~ Coonc,v, c.tj 
(:;:m~~ S4:b.milj,td by 9;J,tQr OIOp W:uthtugtoo and Ma.'"Ilee MomgoUie1y 
Mai!: cio -4(,95 :l\IYcic( l.1In:!: .. twhnen 130~ CA 94?'2S 
Phone: 1t:11-793-23S5 

The FEIS should be revised 10 include d<:.tails of what measl.l.res t1'>~ Tribe woukl use ~Q 
"rind 2,!:<i deiiver tnnre .rurfa~ ,'.:atef', includivS if the Tribe, cilher RCti.~.g 0;"1 its own Qt 

in c~n with any other el'itit)·, plM!! to invoke th!: Winters Doctrine:. in Oi"der to gam 
ccntml o.flnea! Of ~"';th et, river basins andler other sources of surface water, tr.nd w:w t:1w 
would flJCSn TO all Sonoma C l'JUJ'lty residents' .;l.r.a governments. 

The FEfS ~hou\rl al~ indude infonr.o.tion if the Tribe Ls p~f's.in8 ~fi building ctam.s;md 
any c;ba; pcitilit;;al informstion that '\\.X)uki fully explain tr.e actual meaning of til is 
sellt.el!\:e. 

n:e!ie seeps must be take.'l so tha:t a dtterm.ir.ation can be m3de ftS to whetlid or Mi. this: 
i!CtiO:1 on the ill<1 ::..1.he Tribe woolf.! r.:-sch in more impacts and hard.,:f'jp un the 
ro2lIn:t!nity from the Projea. 

C?'ny~tr. WetJs: Individuals whose \Vel!~ ~'",!ld be aft'ected by the Project' s groundwater 
11S3{;'e are completely r;:>Jian! 00 there wells tor 'iW.ter, and there are no opti()!lS availablo 
to them throug~ their I~J govem:nent. 

Th~ proy..:-s-!d mitigau(lIi tor n-ei.ghboring weU·ownen IS inadequate ar;d ufITe1l1is[ic in 
pan, becau..,>e :! imposes a t t-.tee year ~tinc on when claims rnt.y be madt. Overdraftir:g 
ofmis particula. portiO;) o( th~ &(uifer is wel!-doeume:.a:e1 Whj~e one C?J\ p,;::rlic:t with 
rea5O!l3:ble accuracy t,':u!.t t;,i., Project ..... ;0 affect local 'M"::ils, no one CUt predict when a 
wen might run drj as a resul'l ofihc ca.'tioo's water usage. Imposing an artificial deadline 
will CO! help those well Q'Mlcrs whose w6i1 might run dry three years and two moil.th~ 
t.fll!r t1ilfJHtuea is b'J ilt. 

Th~~ ProjCC! i~ so big. that it will contifl\!e to create problems with neignbcring wells 
throughnL"t iu lifetime. A So.10ma County resident who sinks his \\.'eH in atcord.&l1Ce 
with local zoning And p.ermiwt!g does so til 8C.:1d faith. Refusal to compensate 1.h-cre 
whose \-yt>l!s were im:u.Uoo. after the completion of the .Project is an tlIlte.'llistic burden to 
impose \1!~ t.~ gtneral putil ic. 

Thi!: l-niS should b.e re....-ised ~ that there would be no deadline. of a.'ly kind irnpo.sed tOr 
<:orca ", .. ell O\\'ltC:!"S II) m.a:k.e t.~t clain'ls, 

Further, stating that the Tn"be sboukl "centred w.l h a (~third party" to overseE: 
the wdl compensatio:l progrllrJ is not mitigation Tho entity must be clearly identified in 
the rBIS, fl'll.d at the very l ea~t .!!. prelimlt13TY agreement fer such :!i~ces must be in 
place and inch .. "ded in the exhibil s in th: FElS. 

Was:te.wlltet : "lntenOl" wast.ewater discharge irlto the Laguna de Sant!. R£-sa is ¢tIrrerilly 
ilieg~l \ :-"5 no TMDL is yet co.mpteted., 

Should yol.l hi'lve !:In)! questions regardin8 these Cornmems, pIl:Bse fuel free to contact us 

B-1.5 
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::vetl ti1~ FIGR's own 1997 f'.;pO';1 wbrnincd to lbe gOV<:t1lmClll doesu' t rr.akc tll2t cie.'l1l. !n. >K:. 
the FJ<..iR ~L<bmllt.ed \'UY rew hls:oric::31 :"If archio.'aI doeumcnb; 00 tnt- GrelM Ha."Icl>.cri2 to t}o,e 

fOOc:r:1l tovcrnmc:tlt. Tht'!'e is good. ~ .. -:6e!l\'O t~l the ftOR 'g lead g..::floeLlog.ts:, Syf'l".t. ·11\tlbnan.. 
uI.J1ized the 1\mi.::mJ A.T('.bi\-"e$. nr..-re is e.vWeocc i:J dor...umeot:s cblainc:d under a O\t.TA'1of 
Froeeoffi ofl.ofonmt:oo At! ~FOW reqt1aiU th:ll the FIGR WIU Yet)' lIc)octf\-e.it; t.OOse ~n::hill61 
: .... cords It submi.nOO 10 the fuderel gc-~ to ruppott restoration base:j on t!1e Graton 
~.a. 1'h! \'a,'-l body of 8tcJ-.n..'zl rc...""t::Id on tie ~ wh:ch dOcs lUll. support lu.: 
fIG R ' $ (:~> lOS tnis-i:lg from Gr.uoo·s su'orrtisshru . 

p. ' 

As tiv " .. wlxn and "I::." U"..eo·,oUsI.'.hmt ~ ilr Indian AJfurs Kevin Gover g;ll.V~ IUs b)Q;--sing 
to the GrHQI) RcstOC'llioo Act, tblt.r pi=ce oflh~ pu;a.1c may b.e-.e been fuund. Not rutpti.!:illgly, 
it folloW'S the &arl'le p:lttcm that lhc ,NOR f<lIJowed: ('1O';er'l> ~wro\la1 W~ bMed on eo stat~t 

(hit ... 1SS ~l} DOt t.ctooJ D:! (r.7..1 wa~ co:npk:,dy unS".lp[lOrtorl by the Itt.<ird, as fullo ws:: 

In, Ik.;c.:nber 2J, 2000, letter !o JiCOb 1. lew, Dite-.:tor oflhc Office ofM~..:m..mt W'ld 
fiu\!get, Mr, C-over defended a rro.mbtl: of the l'it~ i.1 H.£(, sm, ~ Omnibus lndwa 
AcV'&ncantn~ Act, in WI ~ at!tmpt 1\1 prc"e.lt e Presidcntie.1 veto ofthc Brn, rn the 
third-fO·Jast rJ'd.n:gmpb in t::."le m.'t: pz£t: ietter, Mr. O(wer $;i)'S. 

; 'flilc XIV ( 'he GroWl! /(t4(Orotk11l .1ct , is a.\x1.):;tily ::uJjt:oort<:rl rcslOratiOfi J)f a 
!c:rr.liu,nc:d (',alifOfnia lIibe. OJt~ Gre!O» Ra"lcberia. wbjcb bis bcc:n &''*iq eq~ 
almgH «l )'Rn ( ('7RpIUU1S the aurlwr'.( ). J\cw~, rb: Doepartfl~f ( of rhe 
I n!1'Tio1' ) suppolU Title Xl V." 

Tbo;; proM.'m with Mr. Gove-',t f;2~"'m::nt is that (I j til'< N:s alrady bo.:o tlemObstnlIed, there \Vi!S 

:lQ tlllx 111 Grato:! R&nehcria, a.'ld (2) tbere is roO rcoord that Gr.1l0n Rancb.-ria ar fir; reside:l15 haU 
be:::l l;e(ki.,S equ:ity fl:»: almost ~,Q y.:.us-. 

~k Qo"'er'~ slalerr.-an w.:'>ll:d $U~t tret Graton Md bcen."seelciAg eql!:ty'" $ince the ea:rW 
! 96O's, l-Iowe'/Cf. the dissolut'.oll oft!:'.e Gra!on Rancheria W2S not finaHzed un::il February 18, 
1966. NOl even tlx-, flGR 's 1997 Report makes the ~laimth&t Graton Rancberie or anyOIl~ 
~.s.:sociltlcd with it had re.Jtl "K(;king cq-ui,)' ror ~ 4O~. in f&.~ the 1m'J::meat iOT the 
t'l!3Ior.ltmn of tile Gf\UO!l R:wcberig rlate:: hae.\: oruyto 1997. Here is 1~1ine ofever.rs ftom ~ 
fimd disro !ution uffbe Graton Rancheria in I ~ to the powt ~hal Jed 10 the Gmmn Re;lo1'3tion 
At;l nIsi prop(J~~' i 998: 

. J!'I $966, frfln.l( T:uvido becarr.e Ihe s.oJc resit\Imt OIl ihr. land. In 3dditK>R to bis. DWO 
.lPP("JrtiOUlllMlt, he als;n inhc:itcd Andrew Scars' proprny. Fral EwiU'l:I property went to bi!l.hcirs 
as d.:.~ by 11K c:,n~rtl:. 

11 is clear from the ra:o~d thal 1\11' , Tmvido djd no! wa."1t oflle< Indlans living Olt bis pcop:::rt)'. A 
1953 !er.:er from Ill:: 1ndi3n Ageocy to the SoootJl.'l COW'Jry District JUto mey stares that Mr, 

" (17 6BH 9S?b f. VOi 
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~.: 1C:1S, G!a:;:,'O Ra!lc.:I:.eriI C25!.'lO & H.xel i'J'o)xt. .5\>:'"..Dllia O:'U.O!,. CA 
CJmm~ ~.:.WIliitKrl by Pa,,,Ct (,,-:tqI \\r.:nihlr.gtorI :r:ocI Mariic:.e J..wotgOre£:y 
rA:ui: ... '" -4695 Sc!,i1e! ~ ~ Parle, C/I W9lS 
!,bunc:" ?07-79.3-zj 5S 

i.IY tllail to cia 4695 SnydC!' Lvlt;, Rohnm Park, CA 94928, ~ by phcne to 7Q7-193-
2355 

p.5 



RoBB&Ross Comment letter 8 ·2 

.J056IH W • .tOII" 
SlYUGLIIOSiR', 
M.N< l lllllS 

-.~ 

Mr. Bred Mehaffy 

1I011IJ:l<o.0001t;_.UIl~ 

..... \OIUl\C e.<ru<IINA \I&\ 
_ (". »".11 

MIt"(<I ~_'J)1' 

March 26, 2009 

National Indian Gaming Commission 
1441 l Strllet, NW, Suite 9100 
Washing ton. DC 20005 

REI: Graton Ronchor;a Cas jno and Hotel Project 

Dear Mr. Mehaffy; 

I write with comments on the Final Environmentlllimpact Statement for .t he 
Graton Rancheri. Casino and Hotel Project, specificall y on NIGe powe, to approve a 
management contract. 

I submitted comments on the Draft EIS to the eff ect that NIGe la cks 
lIuthority OV81 the land Graton intands to purchase end lacks authority to Gonsidcr 
thl!! application to approve II management COOUlIe!. IGRA allows Indian gaming 
only on Indian lands un der the jurisdic tion of the tribe. Here, liven il tha targal 
lands are taken into trust for the Graton, the state will continue to hllve jurisdiction 
over land use and gambling al the si te, NIGC responds to t hose comments at 
Appendi)!; FF, section 2.2.15, and we tllke issue with the responses. 

In the EIS, NICC states I hat t hese tire not "subalant ivtl NEPA (ssues.­
However, whether t hll issuos ore considered substantive or procadural is of no 
consequence . If the NIGC IIIcks jurisdiction to approve t he management contrac t. 
no NEPA evaluation is required. The EIS stetes thot this issue w l!! IHI considered lIS 
pan of the review 01 the Management Contra!;l. However, the ErS assumes 
throughout Ihtlt NIGC has jurisdiction and bllses all of ils recon:meodalions on this 
lIssumption. This is improper. Jurisdiction is a m!jof -t hrllshold issue" !Citilens 
Agtlinst ~I:ino Gaming in fria County v. Kemptnome, 471 F.Supp.2d 295 (2007) 
[~CACGEC"l ) lind should not be assumed . Issues o f jurisdiction must be resolved 
before one Clln considllr whethllr an eClion is appropriate. The EIS provides no 
justification for delaying determinatiM. 

9-2.1 



Mr. Brad Mehaffy 
National Indian Gaming Commission 
March 27, 2009 
Page 2 

The EIS further responds, " ... the NIGC was complying with federal law in 
beginning to prepare the EIS in February 2004 rather than waiting until aher making 
all findings necessary for management contract approvals under IGRA before 
com.mencing the NEPA process." However, federal Jaw requires the tribe to 
identify the land on which the casino will exist and requires NIGC to make a 
"threshold" determination that such land is Indian land under the jurisdiction of the 
tribe. (CACGEC) Since NIGC is not following that directive, It is not complying with 
federal law, 

The EIS further responds that the Graton Act provides that any land taken 
into trust will be part of the Tribe's reservation, and IGAA treats as Indian lands all 
lands within the limits of any reservation. Th~ EIS therefore concludes. "once the 
Secretary accepts land into trust for the benefit of the Tribe pursuant to the (Act), 
such lands will be part of the Tribe's reservation and will constitute Indian lands 
within the m~aning of the Indian Gaming Regulatory Act.' We have two 
responses , First, this does not address the issue. IGRA requires that in order to 
conduct Class II or Class III gaming on the Indi'an lands, the lands must be under 
the "jurisdiction" of the tribal group. See 271 O(bl and (d). It is not enough that the 
lands are "Indian lands"', They must also be under the jurisdiction of the tribe. Not 
all Indian land is under tribal Jurisdiction. See City of Sherrill v. Oneida Indian 
Nation, 544 US 197 (2005). 

Second, division of the approval process into two successive steps violates 
BIA policy. Since 1990, BIA has consistently required that if a tribe submits an 
application to take land into trust for gaming, the Secretary must first make an 
Indian lands determination . This is required by the Checklist for Gaming 
Acquisitions, Gaming Related AcqUisitions and IGRA issued September 21, 2007. 
It also is required by the Memorandum of Agreement between the National Indian 
Gaming Commission end the Department of the Interior. The response 
contemplates two successive steps that would base the finding that the land is 
under the jurisdiction of the tribe on the fact it was taken into trust. This is 
essentially a bootstrap argument, and is not valid, This would scuttle the 
community protection provisions built into IGAA and is totally improper. It violates 
IGRA and it violates BIA's procedures that have been followed for 19 years. 
Justification for a finding of jurisdiction must be independent of the action being 
taken . 

B-2.1 
cant. 



Mr. Brad Mahaffy 
National Indian Gaming Commission 
March 27, 2009 
Page 3 

The EIS' final responsa is that undar 18 USC 1151(al, Indian Country 
includes -!III lands within the limits of any Indian reservation- and tribes are 
presumed t o possess 'rib,,1 juri.sdictlon w ith in -Indian Country. - However, NIGC 
fllils to providll the full quote and omits the most relevant p"rt. The full quot a 
provides that Imillln Country includes reservation lands only if they ara under the 
jurisdiction of the Faden!! govaromenl. It reads: • •.• the term 'Indian Country· •.• 
means ... a!llands within the limits of any Indian IIJ5l.lfvation undor the jurisdjcJign 
of t he United States Government. - Thus, tho fact that the land is ClI lied II 
reservation does not answer anything. The reserva tion must be under fed8l'el 
jurisdiction to be Indian Country. Even then, it would not nacessarily be under 
Indian jurisdic tion. See Alaska v. Native VilflJga of Venetie, 522 US 520, h 1 
(1998). 

I appreciate your consideration of these comments. 

SinC61e1y. 

9-2.1 
COnI. 



March 26, 2009 

Brad Mehaffy 
National Indian Gaming Commission 
1441 L Street NW, Surt.e 9100 
Washington, DC, 20005 

Via e-mail to graton eiS@n igc.gov 

RE: Graton Rancheria FEIS Review Comments 

Dear Mr. Mehaffy: 

Comment Letter B-3 

David Grundman 
6715 Dexter Circle 
Rohnert Park, CA 
94928 
707584-1964 

I am a registered civil engineer licensed in the State of California and have been 
so for over th irty years with considerable experience in vi/ater, wastewater, and 
drainage. 

I represent a local concerned citizens group: Reclaiming Our Environmental 
Rights (ROER) which, is a registered group. I have been reviewing the text of 
the FIES from a technical point of view based upon my technical knowledge and 
ability to analyze data. 

The ROER met last night and reviewed my comments on the FEIS. It was 
suggested that the comments be forwarded to you under the public comment 
period. My comments follow this note. 

Thank you for your kind attention to this issue for our local community. 

David Grundman 



March 19, 2009 

RE: Graton Rancheria (GR) FEIS Review Comments 

1. General Comments 

David Grundman 
5715 Dexter Circle 
Rohnert Park, CA 
94928 
707 584-1964 

The printed version of the FEIS was not ava,lable to the public until 
about one week after the disk version was available. This reduced the 
effective review time to 3-vveeks. 

The disk version moved all of the exhibits (diagrams, maps, etc) away from 
their intended location to a rear section of the document making it very 
difficult to follow the text unless you printed out the ~ems and followed the text 
that way. As such, the disk version is not the same as the printed version 8-3.1 
further supporting the reduced effective review time to 3-weeks. 

As a minimum, the review period should be extended for at least one more 
week. 

A review of the sections dealing with the water supply, wastewater, solid 
waste, police, fire all exhibit similar shortcomings. Generally, al\ are out of 
date using or displaying data ending in 2002. The current date is in 2009, 
some 7-years later. 

2. WATER SUPPLY COMMENTS 

There, are a number of discussions vacillating between several options. It 
appears that the FE IS plan is to sink two deep wells for a water supply. 
There is ample discussion about how the City of Rohnert Park will be 
reducing their use of wells to a point in 2010 when the city plans· to not use it's 
well system except in an emergency. This action would seem to support GR 
in their plan to draft from the same aquifer. 

The City of Rohnert Park is under some sort of agreement to minimize the 
use of the city's well system until 2010 when the well system will be used only 
in an emergency. It is planned that the Sonoma County Water Agency 
(SCWA) will furnish the city's water needs. As part of the science of this, the 
city must not draft more water than what was determined to be the aquifer 
replenishment rate. 

The City of Rohnert Park was contacted regarding the statements about not 
using the c~y's well system. A letter from the city dated March 10, 2009 
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suggests that W('J bok at the crty's 2000 General plan, Se~ion 5.5 Water 
Supply and ConservaUon. 

The relative cost 01 water discussion starts on page 5-30, but seems to be 
just an overview with little 10 back up !olalemenls that SCWA water was less 
expensive than that Irom the city's wei system. Last year the SCWA 
increased its rales to the city by about 10 percent and this year, according to 
information made public during the city's Water Issues Committee Meeting 
held in ROhnert Park on March19, 2009, another 10 perceotraise in the 
SCWA rates is 500() to come. That \MIl be 20% in 2-years. Maybe tl1e city's 
well system is not SO expensive after a l. However, if the city continues to use 
tl1e well system, the casino may not be able to draw sutficien t >Nater trom the 
proposed wells and/or the city's we~s wilt suffer a general loss of capacity 

HO'Wever, the SCWA is now operating under and impaired condition of 
delivery. This means that the OCWA will not be able to prOVide sufficient 
Wl'Iter to meet the city's needs until such time certain environment conditions 
are addressed and addition amounts of water can be extracted from the 
SCWA source(s) o f water . It is expected Ihat this Impaired operating 
condition v.illiast for a s;gnificant time. 

On the surface, Ihis wou ld seem to suggest that the city needs to cont inue 10 
use the city well system. If so, tile plan by GR to draft Irom the same aquifer 
would haye a detrimental eHect on the aqui fer leyels and the city's abil ity 10 
use irs well system. 

A backup plans for a water supply would be to make a connection to Ihe 
SCWA aqueduct. However, that supply of water is, again impaired. 

The lasl ~em appeared in the testimony given at the Apr ilS, 2008 states thaI 
there are 5eyeral MTSE leaks yety near the cas~o site. As such, heavy 
drafting of water in this alea would likely calISe the MTBE plume to move and 
possibly contaminate the proposed Casino wells along wHh other YllB l s in the 
area 

The addrtion of!'M:I more wells to an aquifer that cannot support its intended 
emergency use (City of Rohnert Park) together with the large question of the 
MTBE contamination is a very poor idea. Appendix Y of the DEIS discusses 
this very problem Appendix Y of the FEIS sha..o.s a paper investigation 01 the 
possib ility of migration 01 the MTBE. 

The conclusion shawn in that paper investigation was an opinion that lateral 
lTlOIIement 01 the MTBE plume was unlikely (this is not sUfe) and the plume 
may haye an Increase in the yerocal downward gradient. The report goes on 
to suggest that the responsible part ies (MTBE) v.ill c lean things up. The 
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report dated January 15, 2007 does not state Ihal the MTBE is bemg deaned 
"p. 

The second source of water, SCWA, is currently impaired and will be for 
some time. 

Summary: II appears that Ihe casino does net have a viable source of water 
and no kl1()\Nl'llhird party agreements exist to furnish waler to the casino. 

2. WASTEWATER COMMENTS 

The FEIS considered several oplions for addressing the wastewater issue. 
'rlle preferred plan is to construct an on·site treatment p lant and reuse a 
portion of the effluent for toilet flushing with the remainder being used lor 
laodscape irrigation ar.::! field irrigatiol'!. 

During the wet season when irrigation must be reduced, the plan is to place 
the effluent in holding p:;>nds andlor disd1arge into the Laguna de Sarta 
Rosa, a .. ery sensiwe erwironmental area. 

As a backup plan it is suggested that the casino would connect to \he City 01 
Rohnert Park and use the city's lac~ itieslcapacities to lake care 01 the 
wastewater. The city states that this""';'l not be al owed, but this is really a 
politiCal decision. A second backup plan is to purchase additional capacity in 
the l aguna Plant for the casino. bu~d the ir own pipelr,e to the plant and 
become a partner in the laguna Plant. This would likely require the 
agreement of the other partners, again another politica l decisIOn. Such an 
agreement would be very unusual as all of Ihe e~isting partners are public 
entijies and the ca~no is pri .. ate. If the casino were a ~ov.ed 10 become a 
partner in the Laguna Plant, Ihis would sel a dangerous president. 

We must also consider the possibly thallhe City 0/ Rohnert Park may 
cooperate with GR by "wheeling" wastewater under the city's entitlement to 
the laguna Plant, a politicaJ decision, but no agreement to do so is known to 
exist at this time. 

In summary, it is e~pected that the wet season has a good potential to 
compromise the on-site treatment plant and holding pond, thus necessitating 
the re lease of treated sewage into the l aguna de Santa Rosa. A better and 
more secure plan would be 10 connect to the l aguna Plant, however no third 
party agreement to do so is knO'Nl'l to elCist at this time. 

6-3.2 
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3 SOLID WASTE 

The FEIS states that the solid waste-recycling rate in Sonoma County is at 40 l 6·3.4 
percent in 2000. Again th is information is old. The current recycling rate 



stands at 64 percel'\t according to Patrick Carter of the County' waste 
Mal'lagemel'lt Departmel'll. 

This is yet al'lother example of hCMI out of date the FEIS data is. 

4. FIRE SERVICE COMMENTS 

The FEIS has old data shown fo r 1998-2002, According to a letter from the 
Rohnert Park Department of Public Safety dated March lB. 2009. fire 
statistics in a similar table form as shown in the FEIS is not readily available 
without sign~icant research, It was suggested that raw date was furnished to 
GR and they arrived at the data tab~ stlO'M'l in the FEIS. 

HO'M!Ver, there does exist a document -Fire Oivision. 2008 Annual Report" 11'\ 
which a table summary of "incident types" Is shown. The total of Ihe incidenl 
types in that report is 3259 of ....micl'l 56 percent are "Emergency Medical 
Services". This compares to a projected (by proportions) 2002 figure of 2342. 
This appears 10 be a 39% increase in 7 years. 

It is odd thai the incW::lenl calls Increased 39 percent. yel the population did not 
increase. 

The City of Rohnert Park's 2000 General Plan (Section 5.5 Water Supply and 
Conservation p 5-32) states that the population of Rohnert Park in 2000 was 
about 41.000 people. According to an Internet source (wwN.city­
data.comfCityIRohnert·Park-Catifornia.htrnl), the popu~tion 01 Rohnert Park 
has decreased sighlly to 40,534 people as of July 2007, 

Sut. projecting the fire incident increase over the next tvventy years \\()\Jid 
yield an incident increase starting in 2008 of 111%_ This is ....nhoutthe 
influence ollhe casino. One can only imagine what Ihe casino \M il add 
part icularly in "Emergency Medical Services", 

No third p3rty agreements are known to exist that 'Mluld prOllide fire service 
to the casino, 

5, POLICE SERVICES COMMENTS 
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The FEIS contains a table on page 3.9-14 wt1 ich is a comparison of crimmal 6-3.6 
ac1ivity in Rohnert Park for 1998-2002. The lable lacks a column showing 
percentage increase/decrease lor each 01 the criminal categories shovvn 



Some incident iterrs that could be expected to increase with the opening of a 
casino would be homiCide: 200%. Assault: 437%, Burglary: 120%, and 
Vehicle Theft: 177%. 

The table also lack.ed a total for the criminal activity The total for 1998 is 
1a11 incidents arld for the year 2002. 2000 incidents. This is a 14% increase 
in 4 year:>. 

However , in that same letter from the City of Rohnert Park. Department of 
Publ ic S.l/ety daled March 16, 2009, a table of criminal activily matching the 
one shown on page 19·14 was provKied for Ihe years 2003 -2008. The 
provKied table also lacked a lotal. bul based upon the information provided, 
the tolals suggest that crime has decreased by 38% during the pas! 5 years. 

8-3.6 
WII the crime ~vel increase ~ a casino is built? II is expected to ir1Clease cont. 
based upon statements contained in the MOU agreement between Ihe City of 
Rohnert Park and GR. As a resolt ~ this acknowledgement by GR. the GR 
has contributed $2.863 mil~on to the Special Enforcement Unit under the 
terms of the MOU signed in 2004. It seems to be working. 

Why would the GR contfib !Jle so much money to the polic e? 

In summary, the Criminal aclivrty appears to be decreasing most likely due to 
the Special Enforcement Unit that has been paid for by GR It is not clear if 
this arrangement will continue nor......no will pay for it. bu t it WI~ likely be 
needed shOUld the casino open. It is also expected that c;rime WlU inc;rease 
per sta-tements in the MOU. 

No third party agreement is known to exist that wU provide regular police 
S!!fVic;es a-t the c;asino. 

6. FINAL SUMMARY 

The FIES as printed differs from the disk version as the diagrams; maps etc; 
are located in another section making the FEIS very difficult too follow. 
Additional/eview time should be allav..ed. 

The proposed well water supply seems to rely on the Crty a! Rennert Park /lOt 
using its wei system and lI1ere are unanswered questions about nearby 
MTBE contamination of well water. Other sources of water may not be 
available for an extended period of tune. Therefore, the wa ter supp~ called B-3_7 
for in the FEIS cannot be considered reliable and no other sources have been 
arranged for. 

The proposed ons~e wastewater system has a good potential to be 
compromised during the wet season nec;essilating the r~ease of treated 



sewage Into the laguna de santa Rosa. No other prop.:.sal to deal w ith the 
wastev.'a\er has been arranged tor, so it;s likely that a failure of the proposed 
wastewater system wi ll be seen, 

The data for the solid waste recycling countywide is out 01 date with the 
current figure placed at 64 percent. 

The fire service figures show a 39 percent increase in calls over a 7 ·year 
period with no increase in population. This translates into a 111 percent 
inarease over a 2Q·year period wilhoullha irlluence of the casino. 

The police services had a 14 percent increase in criminal incidents from 
1996·2002 The GR has been conlributinglundS 10 a Special enforcement 
Unit to reduce crime since Ihe signing or the MOU In 2004. The IJnit seems to 
be working wen, bul...my is the GR contribulil'lg so much money to the police? 

There is Httle diScussion aboul lNhat is planned and wtlat to do if something 
does nOI 'MJrk oul. Much of the data used in the FEIS is out of date by some 
7·years. Things have changed particularly lor the water supply. 

No third party agreements are knO\Mlto exist:o address the current 
conditions, which now raises many unanswered questions. While the project 
was well thought out in concept, current conditions will likely cause the project 
to fait as proposed. It shoutd also be noted thai the casino lies outside of the 
City of Rohnert Park with the except ion of a small parcel. ThaI parcel wi ll not 
entitle the adjoining GR lands 10 city services, 

Since th is doclXTlent was only a smal l sampl ing of some of the issues of 
concern for the proposed casino FEIS, ~ is expected that an actual 
comprehensive rev iew dlhe FEIS 'Will yield a considerable of out of date 
data, inaccurate informatiOf1 aI/ leading to the conclusion tha t the FEIS is 1"101 
adequate today. 
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Comment Letter B-4 

!~ f 51S, C.,.~cn. 'C...m~heri f; Cs~iM &. Ho.tel PrOjw • .'jO!l.ome C()ut.w, \.:A 
Com~er.::~ 1I,:.iY,nimd by ?w.IC( Chip Wunhln$:<m nnd Mr.rilee MClltg'm~.,. 
r.19i: . o;,'.J ~69j ~l1y:!::.· ltu1 f. 'RO!-»"l.~rt :>'06.:, ell. 94Y2li 
Pi"Md:. 707 ·7~3-23S5 

STOP TID, CASLlI;'O 101 COALITIO"," 
R", .. ",,",? tI. ~ ,,1_ e..." &- j/". ~ t.lp .. 

\~.ulClI!MeW.;:::l (J i .~m 

If YOtl ~'UWt trO\ibh: witil rhil fm..-. piel:lse ceil701-58R-9926 

:"Lu:ch 30, 2.008 

TO, Me BrAd ~fc:hJ,ff)' . ~';EPA Ccm9!iaJ.\~ Offic-:::r 
1441 L Street, Suite ~! 00 
Washillgtol1, DC 20005 

Pa.n('\( ChIp WO!1.hingTJ,m 
Mnnlec Montgomery 
Ph\)r.~: 707·79)·2355 
Emil i!: ;niQ@Sl;omhec;mjllol O! ,CQID 

Adrlendll..tn: F E.rS, Graton. Ra.'l\:heria Casino &. Mottl Pr-;.)jccl, S..-..nilm" 
CooJ.(llY, C A 

Page Oue of 2 

WJ'll r.:g;lfd !o tile Fillal Enviroumcatallnlpact Sialemeru (HIS) for 11:.::: abc";:.­
refc:renc:t.I proj::ct (Project). h;:v{ng .tone addition$! re..-iew of t:1 C FEfS over the 
weokond. w~ WV'JI~ 11k.:: to add to ')ur ~ar1iei" Commtl,tK tMl We do no he\iev~ thilt our 
inru\'idual DE-IS C(lmm~nt.; wer~ a.'15wer~d in detail ar.d in wril iug:, 1! rcquit r:d by \:"'"E]' A. 

f .. :Mef, we hllrei~ 'issert if..3t the NaiiolUt Q,uning Commi~!)fl h:.:ks 8 nh\)!ilY O\·.:rtb~ 
1!lllJ jl1 qUOolcti0f1, o:s that !alld i .~ not lndi.a.u-oWJlI:d, 

:\.~ .be NIGC i ~ well f,wnre. lhc property that 00 been tb~ lOUOjtct of lhe ~EPA study i ~ 
'",helly ov.'lled in fee by SC Sonoma Olwelopment, LLC, 3. Ca.lifor ru.s. l imiled Liability 
C')n\~ny whi.ch iaelfj ~ nol lndia.!1- ovmc:d or .; ont101!~~ hut is IUl affili.:lt.! uf S!::ltion 
Cail il1 ()~ In;:. ,n l...3 1> Veg)'s. 

Til: :"\"lOC ~.:!y~ iu ill: fEIS I])at 

•. . 

, . ,the Graton R>lnchaia R.:stOT£:.1ion Aot pro\-i dc.<;, thao;" P-.ny rell property tokt:f. 
1nIO tr\l)1 fer !h~ ~nl!.fil t'lfth~ Tribt! pur!fU.antto jhis [ActJ slail be pall '-'If m~ 
Tribi,' ~ !'<lurvwon," l cIte I)lhitt&ti J Th(l In&wl Gan.in~ R')'g' .. 1s!cry Act prllv1d.oo~ 

'1()7 156£ 9926 
>,., ,,..'. " 
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~ FuS. Oman Rf!f.~~eri8 OI:SJr.o &: Hol~! Project. ~c"lCma Cou."lty, CA 
;:': t:I:l'!lT.~.~ ,,'~i~td hy PCfi~or OUp WonhitSlOll c.n<1 Y.;;rilte ~or:.t30mcQY 
~1i~]; C'O ~5 ~r.yW:' Lr.r:t, R~hn(.'ft Piln;, CA 94918 
Phont'. ])7· 79;·2.lS$ 

mat tllt leM " r",dian l~ r.d, · ' lr~eludes "al: l.and." within Uti limit .. of 1Il}' 
reservation." (cite or.liuerl1 Tht:raf()ie, OOCtthc S~crewy s.~cept.s hmd into tr.JSt 
for the: bcmctlt a[ibe Tn!::: Dl.:f'lUnllt to the G~on Renc.~rl~ Ret.tora!ion Act, i!J::h 
lt1ndi \V\n be 03rt at r".f; Tr,[)a's r~ae!vatlon ana will CD."'I£tltule (f'dlMl lsnOa w:/l'lln 1J"'.s 
tn!l rCng a~ tT:! !rrt8~ G."!!l'U",g Reg-:Jtaicry A:t ~ 

( A.or)Mt1!X FF ~ 2.2 ~ .5. p :!9. ) 

HowevCf, th;;; lcnt! i" :lO1. y'<l ill trwl, IIIld IlU\Y not, ~' .. er be lt1},~n inl.o llu~, il.~ there i, 
C\1rRlltly litigtt:on in the fedmll co:.u1j which seeloo. to stop th..'\t from !'I~ppcning. ( §.rmL 
fhe ('culno 10/ Cool/rio" ej ql v. Dirk Kemvrhom, et at) 

So not oTlI,. is the Jiln4 no! y~ In~ b nd, it ma.y r.en'"( be Indian l!.n4, and Ulf- KIGC is 
i.ocorr~ct in,1liwrna,g that jt \ .. ill alall1'.n2l.y happt!tl thM th.i! trmrl ba lak.w. £s.:) trust. The 
XIGC' s ilu!nOlity ;:; not bDlled 011 llisa.:"1lptiom; of fi:ture, potential action!>. 

It is also iHl.!\~umrrti0u thnt tM: l/lad wal a;.itOllltli~lly be eligible' ior gaming. ~, 
.1ecisi')n t:rnnof ~ made ut'.I il the land is >.!ken iNa tr.lst. Sjnc~ tile Jand htt.& no! yt1: been 
Ulken icto tnlS\. such a detenni!13.th .. '1"l ~Ol be !l'.:l(ie as a ':M.airiIY· 

7beccfor¢, W~ he!ie\""e thllt, ~iHC:: the NiGC lClek..:! Quthority over pnVllteiy--owu:d fee llll\d, 
th~ ~!OC ht.-.. ·1t'm~ the g;.11l" by conducting tw ~EPA ~l'-ld)". W¢ Ll.'ik that your 
agency remove it$eiffrOI1l this iJ\L::.ly until $uch tunG it!! 

I. tr.! fe~raJ «>1111 mak~!O a detemUM tiOO reg::.rding the Il'll5t luId ~cquisitior.> and 
~ tho: \rust. bud is t.hen deternlino"!d to bd illigibl ... & in~iigibJc for gambling under 

IGU. 

::)houid you ha\'~ /Suy que.<;tions r~guding the..~e Comment.~. plen:;.e fec i free: to coutaa u... 
by mail tt} c/ o 4693 Snydtr Lane, Rohr.i:! i }"'~ CA 9492~, or b}' pbcnt' lO 707·71)3· 
23jS. 
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From, Stop the Casioo lOt Coalition 
To: Hel>affr , Br1Idll!y 
Slln!: T UI! Apr 21 13: 3O:S3 2009 
Subj41ct GRatD~ Rar.chena Ca~ iPlO/Hc !l!l fEiS 

Dear Mr. Mehaffy: 

Comment Letter B ·5 

We first blought the information legarding the litigation ~naining to the Wilfied Avenue 
Overpass to your attention on Seplember 30, 2008, FOI your information, 09-15750RoJm~rt 

ParkCilizens 10 Enforct CEQA ", Uni"'] Slatts Departmtnt ojTransportation, el a/ has beeJl 
docketed ill the U.S. court of appeal . 

Clea!ly, this lawsWt eortinues to impact the Graton Rancheria project. and irl view of the B-S.1 
County's FEIS Comments regarding Wilfred Avenue. the several alternatives localed along 
\Vllfre(\.. etc., this litigation stiU prevents the E [S frOOl being conc[uckd in a mea.ni.ngfuJ way. 
Should the Plaintiff be suc~ssflll in thci.! lawsuit, a NEPA review of the Wilfred Aven~ 
Overpass would be required, and that would delay the \Vilfred project for severnl years. Ally 
traffic projections employing an Overpess over Wil&cd Avenue are, at this lime. moot. This 
constiMcs a "ratal f1$w · under the NationW EnviTOOOlCntal Protection ACt, one th~1 is serious 
enough and obviOU$ enough thai ajudge (or an agency legal c01UlSel) would deem an EA OJ EIS 
unacceptable as written. 

Park Cili,ens tD En/or Y. lkIillOd Stat... Ocportrr.nl ofTI', el al"aY~ use 

" 'I'\OTE TO PUBLIC ACCESS USERS' '* J udicial COllfe~llce oflhe Unl~d SlaIn 
policy permIts a norncys of retlH"d and parties In a caire (indudlng pro se Utlganls) 10 
r~ive one free electronic copy of aU docwnents flied eledronlcally, If receipt Is required 
by law or dlrec1ed by the lUer. PAC ER aOCllln feu apply to all other users. To avoid later 
charges, download a «>py of tach document dunne thb nul Viewlng. 

United Stater Court of App~1s for the NlDth Ci .. cuir 

NOtlceof \locket Adtviry 

The following ttansaction was ellt~rcd on 04120/2009 at I :40:31 PM PDT and filed 011 
04f20f2009 

Ca ... Name: Rohnert Park Citizens 10 Enro! v. Un;lro States D:partmenl ofTr, cl at 
CaseN umbet: 09- 15750 



Do<:umenf(s): Dowment(s) 

Do<:kffTexC: 
DOCKETED CAUSE AND ENTERED APPEAR.A.NCES OF COUNSEL. SEND CADS: No. 
TIle schedule is set as follows: Designation of RT for AppellaJlt Rohntrl Palk Citizens 10 
Enforce CEQA due 04/24n009. Designation of RT for Appellee Federal Highway 
Administration and United Slates Department of Transportation .:rue 05l04nOO9. Transeript 
order for AppeUaro. Rohnert Park Citizens to Enfor~e CEQA due 0j/14I2009. Transcnpt rue for 
Orig Cler~ USDC, San Francisco on 0611 5nOO9. Certificate of record doe 06f2212009, Appeilanl 
Rohnert Park Citizens to Enforce CEQA opening brief due 0713012009 Appellee Federal 
Highway Administration and Appellee United Stales Department o.fTransportation &n'lwering 
bnef due 08131n009. Appellant's optional reply briefis due 14 days after ser.-ice of the 
answering brief. (RT) 

The following documerJI:(s) are associated with this traJlsaction: 
Document D~~c rlpll o n,Civil Docketing Leller 
Original 
Fll enam~,loptl ACECFllivel fOfTi'\Vmbent_ 091 5750_6888967_ CivilDocketingLettcr _10 I.pdf 
£ lectl"Onk Ilocumenl Stamp, 
[STAMP acecfStamp_I!)=.ll 06763461 (Date=Odf2012009] IFileNumberoo68&8967·0] 
[70b6c.fd3 790 I acb1206a 789a2a89{)620 I k7 d~2cfb4df4556r69a9a 731 ~de353f6ecc353dc5ed 121 
b6enI8f886f11 c7b8b80e94dcb91 accd7c2dadb6ebb9(4)) 
Recipients: 

• 
• 
• 
• 

Document Description:Time Schedule Order 
Orj~1llI1 
FtIename: /optl ACECFlliveifolTf\!Jrubcnt_091575O _6888967_ TimeSchectuleOrderForm _ J 27.pdf 
Electron'" Documtnt Stamp' 
[STAMP acecfStamp_lO- 11 06763461 [Date-D4I2012009J [FiJeN\lJI1~88967-11 
r4abbI047bc5304902e~ac6S866355ba5~9f646ae6015cd2d6Ibb38ab7dd437ab3265daddO 

068b2a 1 b779an4842695ae75bea625cddfdd86ca 7 I 7c41 fl]1 
RKlpltnl r. 

• McVic~ar. Sahar. Court Reporter 
• qComor. Charles Michael 
• usrx;. San Fr~nei$co 
• lola. Rose 



Notice wtll be electronically mailed to: 

USDC. San Francisco 
Zoia. Rose 

Notice will be mailed to: 

McVickar. Sahar. Court Reporter 
OFFICLAL COURT REPORTER 
United Slates District Court 
450 Golden Gate Avenue 
P.O. Box 36052 
San Francisco, CA 94102 

O'Connor, Charles Michael 
OFFICE OF THE U.S. ATTORNEY 
450 Golden Gate Avenue 
P.O. Box 36055 
San Francisco, CA 94102-3495 

The following information is for the use of court personnel : 

DOCKET ENTRY ID : 6888967 
RELlEF(S) DOCKETED: 
DOCKET PART(S) ADDED: 6233325 
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STOP THE CASINO 101 COALITION 

n. 1/,;,. "lie ""It I 

DATE: 

TO: 

,,:: 

FROM: 

n9'&)jCo;rw~Y"No.IJO 

RoI!/lerl Pill<. CUf926 
.......it topchl<Wifto I 0 l.t.lI!II 

If you b.velrollble with till, fox, plea,. call 707-588-9926 

May 7, '2009 

Mr. Philip Ho~ Ch.a.i.rman, National Indian Gaming COmmi.ssiOD 

Tho Honorable Dianne Fei.nJiteill, U.S. Senate 
The HOIlOI'Able Incbl.\!'A BoXQ', u.s. S-,~liAtc 
Thc Honorable Lynn Woo~ey, US. Hol.UC ofR.epre,;cutntives 
The Honontblt Mark Leno, Calif6rnia shte SenaLe 
The Honorable Jared Huffrqan. q.lif~ State Assembly 

Marila.e Montgomery 
Community Outreach Coordinator 
Phoue: 707-548-4756 (MoIL - Fri.' 9 'UTh to 5 p.m.) , 
Email: Marilee@stoplbecas.inolOI.com , 

re: Graron Rwcheria CaswOJHotel Project, Spnomt County, CA 
FATAL FLAW" in Graton RAnchcria l\,~A ~t\.ldy 

Included below is an article in today' & Press Denioerat r:egarding 11 recent settlement 00 the Sonoma 
Cowtty populatiM ofCtilifornia Ti'ger Salamander CTS). As you can' see, 1M settlement restores as 
CTS babiUrt 74.000 acre~, including-the Santa RO!JB Plain a-od -the pro,posed ca~no ~ile. 

The oasillo !Jite is the !Jubject of n NEPA ~1udy resultingjn the recent rolell.l:(j of the FEIS. The NEP A 
srudy includes eTS habiut and proposed mitigaIiPns. for same. , 
The casino site is included within the boundary of the Fish and Wildlife Service map delineating 1M 

~~Y-07-2009 16:13 707 69a 9S26 94::':: P.OOl 
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move ahead," Parkinson said. "Frankly, critical habitaIl des.igrtatien i4 001 going to change anything very 
much." 

AI Donner. [1$sitrtam field supervisor for the U.S. Fish :Uld Wildli(e Service, ~o.id the ~cmcnt clltb for 
his agency to rcprop03C the 74,000 critical habitat' dO!ligoation by ·Augu~t. The fcdcral.o.gency would 
then begin public hearings, take new public comment and conduct an economic ;ma1ysis ofl!:te impact. 

Ey July 2011, the aglml..}' is supposed to announce 4 decision, hewd 
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Comment letter 1-1 

Peul D. Stutrud 
P. O. Box 2205 
Rohnert Park CA 949'27 __ . 

2S Febl\W)' 2009 

Mr. Chad BrouSoWd 
An.aIystiaI Environmental Services 
(SOl 7" Street, Suile 100 
Sa.::raDlenlO CA 958 11 

Re: mGC Final Enviroumenlal Impact Statement and Confonnily Determination 

r n:ceived your leuerdated 18 february 2009 and the DVO thet is supposed 10 he the Final 
Enwoomenlal Impaet Statement I Clnnot accept thl, IS it is. I require the paper vrrsion so 
that I can read it Unless you waDI 10 furnish me with a 24 inch monitor and computer 10 acce$S 
the infurmation. 

I think tIuu lIUIoUlll or time to review all of this infonnB'lion in the FEIS should be III lea.'lt 90 
days , J)lderably six months. 

As for yow StaLeo\ent that a hard copy of the FEIS is avajlable for public review allhe RoluIat 
ParI<-Cotali Regiooal Litwy is DOt very ~ I protest thaI one copy is OO! sufficieOI 
aDd Ibe hours of Opef;lttoo of the library are also deuiments 10 a wbole-lieaned review ofl.be 
documenl.lllioo in Ihe PElS. 

You may mail <lCOpy of the FEIS to my address 0[712 Hudis Street, Rohnert Park. CA 9492S. 

You way also mail a copy If the FEIS to my al1orocy, John p, Hudson at 399 Bonnie Av~uc, 
EWbne.rt Part CA 94928. 

1-1 . 1 



Comment Letter 1-2 

990 Echo Ct. 
Rohnert Park Ca 9492& 

March 6, 2009 

United States Dept of the Interior 
Office of the Secretary 
Washington., D.C. 20240 

Dear Mr. Mcbaffy: 

May 16,2008 r wrote to Dirk Kempthome, Secretary of Interior regarding the BIA 
publishing notice of intent to take Jandjust outside of Rohnert Park into trust for me 
Federated Indians of Graton Rancberia for the purpose of establishing a Las Vegas style 
casino b~fore an £IS document was completed. 

June 27, 2008 I received a Jeter from Paula Hart, Acting Director, Office oflndian 
Gaming In it she states NEPA generally requires publication of an environmental review 
document before land is placed into trust for: an Indian tribe. "In this instance, the 
acqWSitiOD of the property for the Graton Ranc:heria is explicitly IlUllldated by Congress 
under the Graton Rancheria Restoration Act, 25 U.S.c. 1300n-3. Because the Secretary 
exercises little or no discretion in acquisition the pTOperty for Graton Rancherill. NEPA is 
not appJ icable." 

February 24, 2009 the Supreme court of the United States Carcien, Governor of Rhode 
Island, et aI. v SaJazar, Secretary of the Interior, c:t aL in a decision 6-3 ruling tbe 
supreme court states Indian tribes forwbom land can be ~keD into trust p,re those 
that were" recogpized" aod under federal jurisdiction" as of June 1934. 

Furthermore. taking land into trust such as in OUT neighborhood is a violation of the 101.h 
amendment to the U.S. Constitution. The tribe clearly does not have sovereignty over 
the 254 acres and the doctri ne has never been used to create such "'sovereignty" 

Sincerely, -, 

-r:w._ 0 7 1.: 
Eunice Edgington 
CC ~ Senator Mark Leno 
Asscmblymand Jared Huffman, 6" District 

. Be .. / ;" 
., . 

\-2 .1 
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Comment Letter 1-3 

"MARILEE 'l'AYLOR ~'!O:\T'rGOMERY 

DATE: 

TO: 

YlI.O,\1: 

re: 

:U~iIJA--" 
s...,. ... IikIaf..;:.l,~Q] 
G:t"~ ... ! 

T;R{;.E:-J1" fAX: PLI1.ASE ROUTE TO RECIPIENT ASA .. P 

Mr.rch I J. 2009 

~~. Bradley M~ru~', 1\""EP A Cc.ordi.'Ui:or 
Nloe 
fo:'t: 202·632·70-56 

h-hritr::e \~OOIsom ..... 'ry 
.anu:. RoS-l, CA9S407 

707·5484756 

Graton Ro.e.dh.-rif. !,jusino/hotel f'/fOjevt. SOr..OIllU COUflJY. CA 

\\1jih r~gl1'd to tM ab;)\I' =-[efer~n~d project, T't.! lik~ to abtlil. iu!l cvpy of botb the !:lcoping 
CClJLm~~lI,"f frem betb Sco!')in~ H.;;;.rings (if nppJi.;able) sud t.'le DEfS COlluncHtli 
~UIHn!tted by the Ligul1A de S!llit!l Roa }'!)l!11d:ltiGI1, a California 'Ol (~X3) :lon-profit 
l o~";.!\h:4 at 21~(J W. Coilege A .. ef:.t~ S:o!1tll Rosa, C:\ 9540 1. 

Iflhe docum~nl;; ""<ill be i!m:til~ n, pl.!:l.sl ~ lhi:Ot to 10tlQnlUt:n!.81(ff;:yllljoo.com. If 
the n~cd to CE: m!.i.l~d, ple!se t01I) i th~ro to 4427 T3.ylor Av ... 1lU(:, SM~.a Rol.a: CA 9S~1. 

TjlllJ"~ -"OU jr. !l l! .... nu.:.e for YOllr :;t!lcij)QtOO coopcratiop_ P!er.~e tee! fret. t? ·;.I);)!oct me if 
yrn.1 have allY ques~ions e.t aU 

-,~ 
9 47. 
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Comment Letter 1-4 

Mr. Bradley Mehaffy 
NEPA Compliance Officer 
National Indian Gaming Commission 
1441 L Street NW 
Washington, D.C. 20005 

Dear Mr. Mahaffy 

In September 2008 the first commercial ship sailed through the Northwest Passage. A member 
of the crew is reported to have claimed that. there was no ice whatsoever. This was a first in 
human history. No one had predicted ~ would happen this soon. We're many years ahead of 
schedule in terms of the loss of the Arctic sea lee. If this loss of surface ice doesn't sway our 
decision making process now then we are headed for an impending disaster. Our S1ate, our 
County and aJi nine Cities in Sonoma have agreed to reduce greenhouse gas emissions from all 
source~ including the 60% of which comes from transportation. Sonoma County staff have 
declared that the FEIS is deficient in many areas; traffic being one, and that the 18,000 vehicle 
car trips is most likely an underestimate. 

Climate change is the by-product of planning decisions. This casino, essentially a recreational 
facility , is an attractive nuisance for vehicle use and Ihe consequenHal carbon gas production. If 
this project comes to fruition in terms of traffic, even at the low estimated level, it wiU represent 
the load of the fifth largest c~ in Sonoma County. There exists a united effort to reduce our 
carbon footprint. Here is an opportunity to not increase the dffficulty of that obligation. 

I am asking you to heed lhe calls of the local community and reject th is FEIS as insufficient on 
the above reasons, but also because of the following: 

The Casino will cause harm the existing nearby businesses. 
The Casino will cause an increase in crime. 
The Casino will cause an increase in the traffic on Petaluma Hill Road and Stony Point Road, 

changing the rural character of the communities they serve. 
• The Casino will cause environmental impacts detrimental to the habitat for the California Tiger 
Salamander and other native species. 
.. The Casino will cause an over drafting of the neighboring wells. The FEIS only sta1es 
hypothetical scenarios inyolving the cooperation of others not named in the documents for 
mitigation and only after the neighbors' wells go drywould they begin trying to find solutions. 
• This proposed project would take from the County's control ~ stated intentions for a ground 
water management plan and place ~ in the hands of the courts. 

Dan Monte 
33 Jefferson Ave 
San Rafael. CA 94903 

March 27, 2009 

. '/ 
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To: Mr. Brad Mehaffy, NEPA Compliance OffIcer 
National Indian Gaming Commission 
1441 L Street NW 
Washington, DC 20005 

From: Linda M. Long 
944 Helene Ct 
Rohnert Park, CA 94928 

Comment Letter 1-5 

March 20, 2009 

Response to Graton Rancheria Casino and Hotel EISfFEIS AlternatIve A (Wilfred 
Site) and other sites in the area 

Please refer to my comments letter sent on the EIS and to the comments orally 
expressed by me allhe SCOPING hearing regarding Ihe EIS. 

The FEIS fails 10 take a hard look al the concerns slated in my comments letter. 

The FEIS fails to take a hard look, as required by NEPA. at the Wilfred Interchange 
Project. a proposed and approved underpass project on Highway 101 al Wilfred Avenue 
and GOlf Course Drive linking those tw"o streets thus causing thousands of residents on 1-5.1 
the east side on 101 to be on the same street as the proposed casino resort. 

Figure 4 .12-6 2020 Cumulative Plus Project PM Iraffic volumes-Allernative A indicates 
that t#J modified intersection Is not analyzed. A hard look is mandated according to 
NEPA. 

Failure to take a hard look at the impact of the 762.000 casino resol1 on residents who 
would be' on the same street as the casino is counter to what is mandated by NEPA. 
Environmental impacts of traffic drawn to/from the casino resort through neighborhoods, 
within 125 feel of Hahn Elementary School and directly pasl Honeybee Pari< and Pool 
east of 101 must be analyzed. 

Than~ you, { \ 

.J¢v0~ r" J,.~ 
Linda M. Long I •. 

. , . 

:: . '( . 

'-. . . 
. , 

I f :;, 

. .:. 
' .. . . '. '. 

I I • . , . ,'.. .' ') 



1 Graton Rancheria Casino and Hotel 
Record of Decision

CHAPTER 3.0 
RESPONSE TO COMMENTS ON THE FEIS 

This attachment to the Record of Decision (ROD) contains responses to comments that were 
received on the Final Environmental Impact Statement (FEIS).   

GOVERNMENT AGENCY COMMENTS 

G-1 – SONOMA COUNTY BOARD OF SUPERVISORS/ SONOMA COUNTY WATER
AGENCY

G-1.1   As requested, Comment Letter G-1 has been considered in the ROD.  The 
commenter provides a summary of comments that are made later in the letter.  
Responses to the summarized comments are therefore provided below in response 
to the detailed comments made throughout the letter.   

 Regarding recirculation, please see FEIS Appendix FF, Response to Comment 
2.1.7.  As will be demonstrated in specific responses to comments below, after over 
five years of consultation and analysis culminating in a FEIS that is over 8,000 
pages long and that has been found to be more than adequate by the U.S. 
Environmental Protection Agency (USEPA - see FEIS Appendix AA, Comment 
Letter G-29), the National Indian Gaming Commission (NIGC) has taken a “hard 
look” at all potential environmental impacts.  In addition, note that supplementation 
of a FEIS is required only if “there are significant new circumstances or 
information relevant to environmental concerns and bearing on the proposed action 
or its impacts.”  40 C.F.R. 1502.9(c)(1)(ii).  As will be demonstrated in specific 
responses to comments below, none of the claimed deficiencies noted by Comment 
Letter G-1 constitute significant new circumstances or information that would 
necessitate the supplementation of the FEIS.   

 The County’s position on the approval of Alternative H is noted for the record.  
After this comment and input received during the FEIS waiting period by the 
United States Environmental Protection Agency (USEPA), the NIGC has decided 
to choose a development that is in between Alternatives A and H in the size and 
components of the proposed facilities.  This development is hereby referred to as 
Variant H-sub1.  Variant H-sub1 is fully encompassed within the range of 
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alternatives included in the FEIS and is therefore appropriately included within the 
ROD (40 C.F.R § 1505.1(e)).  A description and an analysis of the environmental 
impacts of Variant H-sub1 is included in the ROD, Attachment 3.  Required 
mitigation has been modified in Section 6.0 of the ROD to account for reductions 
in impacts that would occur under Variant H-sub1.   

 Although Variant H-sub1 is in between Alternatives A and H in size and 
components, it is closer in design to Alternative H.  As described in ROD, 
Attachment 3, Variant H-sub1 is 227,400 square feet (sf) smaller than Alternative 
A and only 121,500 sf larger than Alternative H.  Furthermore, the gaming floor of 
Variant H-sub1 is identical in size to Alternative H and like Alternative H, Variant 
H-sub1 does not include a show room.       

G-1.2   Please see FEIS Appendix FF, Responses to Comments 2.10.36, 2.11.4, 2.11.6, 
2.11.10, 2.11.45, and 2.14.1.  Widening of Wilfred Avenue from Redwood Drive to 
the Urban Growth Boundary to five lanes is proposed in the Rohnert Park General 
Plan.  In addition, as noted in FEIS Section 5.2.7, the Federated Indians of Graton 
Rancheria (Tribe) has agreed in a Memorandum of Understanding (MOU) with the 
City of Rohnert Park to compensate the City for one half of the actual cost of the 
Wilfred Avenue widening from Redwood Drive to the Urban Growth Boundary 
that is included in the City’s General Plan.  The Tribe has further stated its 
intention to pay the full cost of this widening (subject to future reimbursement) 
should this segment of Wilfred Avenue remain subject to County jurisdiction.  
Finally, the FEIS traffic study (Appendix O) recommends widening Wilfred 
Avenue to three lanes in the near term (this recommendation is also referenced in 
FEIS Appendix FF, Response to Comment 2.11.10) and to five lanes in the long 
term.  This recommendation has been added to Section 6.0 of the ROD as required 
mitigation in response to this comment.      

 Regarding the mitigation measure to contribute to safety improvements along 
Wilfred Avenue, this was meant to improve the safety of the roadway west of the 
Urban Growth Boundary, where relatively few project trips would be travelling.  
Thus, capacity improvements are not needed (see FEIS Appendix O and Sections 
4.8 and 4.12 for an analysis of intersection operations along Wilfred Avenue).  
Safety improvements, however, would be beneficial even absent a need to increase 
capacity.  Thus, this measure was added after reviewing comments and discussing 
the issue with County staff in an attempt to improve even the portions of Wilfred 
Avenue where the project impact is substantially reduced. 
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 Regarding the use of “recommended” language in Section 5 of the FEIS, please see 
FEIS Appendix FF, Responses to Comments 2.6.4 and 2.11.44.  Please see FEIS 
Appendix FF, Responses to Comments 2.11.1, 2.11.4, and 2.11.18 regarding the 
methodology for estimating project traffic trips.  As noted in FEIS Appendix FF, 
trips are more likely overstated rather than understated, as suggested by the 
commenter.  Also, please see Response to Comment G-1.1 regarding the selection 
of Variant H-sub1.  Variant H-sub1 would result in a reduction of daily trips of 
almost 20 percent, from 18,261 to 14,724.  Please see ROD Attachments 3 and 4 
for more detail on expected traffic impacts of Variant H-sub1, which would be in 
between the impacts that would occur for Alternatives A and H.               

G-1.3   Please see FEIS Appendix FF, Response to Comment 2.10.36.  In response to 
previous Sonoma County comments, a mitigation measure was added to FEIS 
Section 5.2.7 that recommends that the Tribe “fully funds the restructuring of 
Labath Avenue and Langner Avenue between Wilfred Avenue and Business Park 
Drive following construction associated with Alternatives A or H to facilitate site 
access.”  Facilitation of site access necessarily requires the widening of at least 
portions of Labath and Langner to allow vehicles to transition from the roadway to 
parking facilities.  The FEIS recommends that improvements to Langner and 
Labath take place to facilitate access whether or not the roads remain in public 
ownership.  It is not known whether the Tribe would petition the County to 
relinquish these roads from public ownership.      

G-1.4   Regarding the distribution of project trips, the analysis of traffic impacts, and 
traffic safety, please see FEIS Appendix FF, Responses to Comments 2.11.4, 
2.11.10, 2.11.19, 2.11.24, and 2.11.25.  Pursuant to analysis in FEIS Appendix O 
and Sections 4.8 and 4.12, while various intersection improvements are 
recommended, no road segment capacity improvements are warranted along either 
Stony Point Road or Millbrae Avenue.  It is assumed that “non-local” traffic would 
be more likely to use primary access routes from U.S. Route 101 (US-101) rather 
than secondary routes along Millbrae Avenue due to unfamiliarity with the local 
street network.  In addition, it is reasonable to assume most drivers can travel 
safely along roadways with less than perfect pavement structure.  Regarding 
reduced traffic impacts under Variant H-sub1, please see Responses to Comments 
G-1.1 and G-1.2.     

G-1.5 Regarding the acceptable level of service (LOS) standard, please see FEIS 
Appendix FF, Response to Comment 2.11.15.  Regarding the analysis of impacts 
and recommended mitigation measures along US-101, please see FEIS Appendix 
FF, Responses to Comments 2.11.2, 2.11.3, 2.11.10, 2.11.12, 2.11.14, 2.11.23, and 
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2.16.3.  The FEIS traffic analysis (Appendix O and Sections 4.8 and 4.12) 
considers the project traffic in addition to cumulative background traffic on a 
roadway network that is reasonably foreseeable for the analysis year.  The FEIS 
acknowledges that many of the high occupancy vehicle lane projects and the 
Wilfred interchange project are either fully or partially funded at this time.  The 
FEIS recommends that the Tribe fund a fair share of the “remaining costs (if any)” 
of these projects.  Therefore, contrary to the contention of the commenter, the FEIS 
does not rely at all on the need for these projects to require additional funding.  As 
noted in FEIS Section 4.8.2, in the near term “no freeway segments or ramps would 
operate at an unacceptable LOS with the addition of Alternative A traffic.”  Thus, 
the near term freeway segment measures cited by the commenter are mitigation 
measures that are recommended to further reduce less than significant impacts, not 
to reduce significant impacts to a less than significant level.  This is in contrast to 
future cumulative conditions with Alternative A traffic, where several freeway 
segments and ramps are forecast to operate at an unacceptable LOS (see FEIS 
Section 4.12.3).  Thus, additional freeway mitigation measures are proposed, 
including capacity and/or transit measures, to mitigate significant future traffic 
impacts (see FEIS Section 5.2.7).   

 The California Department of Transportation (Caltrans) Methods for Calculating 
Equitable Mitigation Measures (Appendix B of the Caltrans Guide for the 
Preparation of Traffic Impact Studies) includes several alternative formulas for 
calculating proportionate share.  The FEIS is not inconsistent with any of these 
formulas.  As noted in FEIS Section 5.2.7, “The proportionate share calculation 
methodology recommended by the agency with jurisdiction shall be used for each 
individual improvement.”  Therefore, for improvements over which Caltrans has 
jurisdiction, Caltrans will dictate the methodology for calculating proportionate 
share.  For improvements over which Sonoma County has jurisdiction, the County 
could choose to use the Caltrans methodology or some other methodology 
preferred by the County.  The FEIS recommendation to establish an escrow 
account prior to construction applies to near term traffic improvements.  A 
requirement has been added to Section 6.0 of the ROD which clarifies that an 
escrow account shall be established for cumulative improvements prior to 2020.  
Please also see FEIS Appendix FF, Responses to Comments 2.6.4, 2.11.18, 
2.11.23, and 2.16.3.  Regarding reduced traffic impacts under Variant H-sub1, 
please see Responses to Comments G-1.1 and G-1.2.    

G-1.6 As noted in FEIS Appendix FF, Response to Comment 2.11.10, where a full-share 
road improvement is recommended, “the Tribe would be responsible for full 
payment of the costs to construct the mitigation measure.”  Also see FEIS Section 
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5.2.7, which states that funds provided by the tribes shall be for design, 
approvals/permits, and construction.  Therefore, the County would not incur any 
unfunded administrative or organizational burden.  Please also see FEIS Appendix 
FF, Responses to Comments 2.11.18, 2.11.34, 2.11.44, and 2.16.3.

G-1.7 Regarding mitigation for impacts to roadways from construction traffic, please see 
FEIS Section 5.2.7, and Appendix FF, Responses to Comments 2.10.36 and 
2.11.13. FEIS Section 5.2.7 includes a mitigation measure to ensure surrounding 
roadways are resurfaced to “at least pre-construction condition” if roadway 
deterioration has occurred as a result of construction. 

 The mitigation measure restricting the importation of fill material is misquoted in 
the comment and it is quoted out of context, which distorts the meaning of the 
measure.  The full measure in FEIS Section 5.2.7, which was added after 
consultation with Sonoma County, states that the Tribe shall, “minimize the 
amount of construction fill transported on the surrounding street network by 
eliminating the off-site travel route except where necessary to obtain materials that 
cannot be obtained on-site.  Potential options for eliminating off-site transport 
include moving fill material via conveyors across barriers such as creeks and 
ditches or installing temporary bridges for haul vehicles across the barriers.”  Soil 
generated from earthwork on the southern portion of the property would 
accommodate the vast majority of fill needed in the northern development area, as 
demonstrated in FEIS Section 2.0 and Appendix C, which show that on-site 
excavation would provide a sufficient amount of fill material to result in a 
“balanced” site, without the need to obtain additional fill material off-site.  
Nonetheless, a minimal amount of materials may be needed from off-site in order 
to maintain optimum engineered soil conditions for development.  

 Lane closures can only be allowed at the discretion of the County.  Please see FEIS 
Appendix FF, Response to Comment 2.16.3.  The expected fill importation 
schedule cited from FEIS Section 4.8 is prior to the application of the mitigation 
measure limiting off-site importation of fill material.  With the implementation of 
this mitigation measure, most and possibly all off-site fill trips would be 
eliminated.  Thus, the remaining off-site fill trips that are necessary (if any) would 
be able to meet a requirement to be scheduled outside area-wide commute peak 
hours.          

G-1.8 Please see Responses to Comments G-1.1, G-1.2, G-1.3, and G-1.5.  
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 FEIS Page 3.8-6 currently refers to SCT (Sonoma County Transit).  Thus, it is clear 
from both the text and the context that the reference made is to Sonoma County 
Transit and not the Sonoma County Transportation Authority (SCTA).     

 Regarding the current funding status of the Sonoma Marin Rail Transit (SMART) 
project, future construction of the SMART project was addressed in the FEIS 
where relevant (see FEIS Sections 4.12.2, 5.2.3, and 5.2.7; FEIS Appendix FF, 
Responses to Comments 2.6.4, 2.6.16, 2.11.8, and 2.11.10; and FEIS Appendix O).  
No reduction of project trips were assumed due to the future construction of the 
SMART project, however, in order to provide a conservative traffic analysis that 
provides a worst case analysis of potential traffic impacts.  The passage of Measure 
Q does not change the analysis in the FEIS nor require the revision of the FEIS.   

 There is no reference to the southbound Rohnert Park Expressway ramp on FEIS 
page 3.8-8.  Assuming the commenter is referring to the reference to this ramp on 
page 3.8-9, the language is meant to confer the conditions that were in place at the 
time of the traffic survey.  As noted in the text, in Table 3.8-3, and in Appendix O, 
pre-construction conditions were reported as existing conditions.  This 
methodology is conservative in that it likely represents a worst case traffic 
condition in the near term given that the completion of the ramp has improved the 
traffic condition.  The ramp is assumed to be complete in future cumulative 
baseline conditions.  Please see FEIS Appendix FF, Responses to Comments 2.4.11 
and 2.11.18. 

 As noted in FEIS Section 5.2.7 and Appendix O, except for possible contributions 
to HOV lane projects, most of which are nearly complete (and thus were not 
credited to the receipt of mitigation funds from the Tribe in Table 5-12), no near-
term freeway segment improvements are recommended for Alternative A.  Hence, 
a near term LOS after Mitigation column was not necessary in FEIS Table 5-12 for 
Alternative A.

G-1.9 Please see FEIS Appendix FF, Responses to Comments 2.9.2, 2.9.26, 2.10.6, 
2.10.10, 2.10.27, and 2.10.32.  The existing MOU between the Tribe and Sonoma 
County is a fully executed and binding document that creates obligations on both 
the Tribe and Sonoma County should the project move forward.  Thus, it would be 
improper for the FEIS to ignore the existence or implications of the MOU.  
Nonetheless, contrary to the contention of the commenter, the FEIS does not rely 
on the MOU as a substitute for the analysis and mitigation of impacts.  As noted in 
FEIS Section 4.9.1, “With the fiscal mitigation listed in Section 5.2.6, (law 
enforcement services) impacts to the County would be less than significant.”  Thus, 
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the FEIS is relying on the mitigation payments specified in Section 5.2.6, which 
were developed by the NIGC and its socioeconomic consultants and is not reliant 
on any future MOU negotiations.  

 Regarding the impact of future annexation on the provision of law enforcement 
services, please see FEIS Appendix FF, Response to Comment 2.10.6.  The recent 
annexation of Creekside Middle School by the City of Rohnert Park does not alter 
the conclusion stated in Response 2.10.6 that the City of Rohnert Park could 
provide law enforcement services to the site by contract, similar to the City’s 
provision of services to the Creekside Middle School before it was annexed.  The 
2006 agreement to provide services to the Creekside Middle School is entitled, “An 
Agreement Between the County of Sonoma and the City of Rohnert Park for the 
Extension of Law Enforcement Services, as Limited and Defined Herein, by the 
City of Rohnert Park to Creekside Middle School in the Unincorporated Area of 
the County of Sonoma.”  The agreement clearly states that Creekside Middle 
School is located in unincorporated Sonoma County (which was true at the time of 
the agreement) adjacent to the City of Rohnert Park and that pursuant to the 
agreement the City will provide law enforcement services to the school.  The 
agreement notes that the Rohnert Park City Council and the Rancho Cotati School 
District “are in the process of discussing possibly annexing the School into the 
City,” but the agreement does not rely on that potential future annexation in any 
way.        

G-1.10 Please see FEIS Appendix FF, Responses to Comments 2.10.4, 2.10.7, 2.10.11, 
2.10.12, and 2.10.19.  As noted in FEIS Section 4.9.1, the Tribe could contract with 
any one of a number of service providers for primary fire protection services and 
“An agreement for primary services would prevent a reliance on mutual/automatic 
aid services, ensuring a less than significant impact to mutual/automatic aid 
services.”   

 Regarding the Sutter-Memorial Hospital transaction, please see FEIS Appendix FF, 
Responses to Comments 2.10.2 and 2.10.19.  The recently proposed business plan 
by the Sutter Medical Center (including construction of a 70-bed hospital) does not 
affect the conclusion in FEIS Section 4.9.1 that multiple hospitals would continue 
to serve the Wilfred site (even absent the construction of new facilities by the 
Sutter Medical Center).  Thus, revisions to the FEIS are not required.  Please see 
Response to Comment G-1.1.        

G-1.11 Please see FEIS Appendix FF, Responses to Comments 2.9.2, 2.9.3, and 2.9.23.  
The FEIS analyzes multiple studies, many of which are more current than the 2000 
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study cited by the commenter, to develop comprehensive estimates for new 
problem and pathological gamblers rather than to attempt to develop complicated 
and potentially less accurate estimates for increases in problem gambling according 
to certain segments of the population.  The comprehensive estimates in the FEIS 
account for increased prevalence rates for certain population groups and decreased 
prevalence rates for other population groups.  FEIS Section 5.2.6 includes several 
mitigation measures designed to prevent or reduce the incidence of problem 
gambling for all segments of the population.  FEIS Section 5.2.6 also includes 
mitigation measures that recommend compensation to problem gambling treatment 
and prevention programs.  The FEIS properly leaves the specific distribution of the 
mitigation funds to the operators of these programs, whom are in the best position 
to determine whether to focus the funding on certain segments of the population, 
on the general population, or both.        

G-1.12 Please see Response to Comment G-1.11. Please see FEIS Appendix FF, Response 
to Comment 2.16.4. 

G-1.13 Please see Response to Comment G-1.11.  Please see FEIS Appendix FF, 
Responses to Comments 2.9.2, 2.9.7, 2.9.8, 2.9.30, 2.10.6, 2.10.26, 2.10.27, and 
2.10.28.  As noted in Response to Comment 2.9.2, while there may be a 
relationship or a correlation between problem or pathological gambling and 
domestic violence, “problem and pathological gambling does not cause the 
previously mentioned social ailments (domestic violence, divorce, child neglect, 
homelessness).”  The mitigation language referred to by the commenter in FEIS 
Section 5.2.6 was added at the request of Sonoma County but is not evidence of a 
“nexus” between casino operations and domestic violence. 

 Regarding the methodology for calculating fiscal impacts to the County, please see 
Responses to Comments 2.9.26, 2.10.6, 2.10.26, 2.10.27, 2.10.28, and 2.10.37.

 Regarding the City of Rohnert Park Special Enforcement Unit (SEU) and potential 
impacts to crime, please see FEIS Section 4.7.1; Appendix II; and Appendix FF, 
Responses to Comments 2.9.2, 2.9.7, and 2.9.10.  As noted in the responses to 
comments, the Tribe has continued to fund the SEU at the request of the City of 
Rohnert Park, even though it is not currently obligated to do so under the MOU 
between the City and the Tribe.  The FEIS in no way “acknowledges that the 
project would result in a 95% increase in drug arrests…”  The City of Rohnert Park 
Resolution in FEIS Appendix II acknowledges that “the SEU has been extremely 
successful in reducing criminal activity in Rohnert Park as noted by the 36% 
decrease in burglaries and the 95% increase in drug arrests.”  The City of Rohnert 



Response to Comments  

9 Graton Rancheria Casino and Hotel 
Record of Decision

Park resolution reports the situation following the negotiation of the MOU between 
the City and the Tribe and the Tribe’s recent willingness to voluntarily continue 
these donations.  If the use of these funds to make drug arrests by the City is 
burdening County treatment programs, the County should encourage the City to 
reduce drug arrests to manageable levels, utilize City programs for substance abuse 
treatment, and/or compensate the County for increased treatment costs.         

G-1.14 Comment noted.  Please see FEIS Section 5.2.3 for mitigation for indoor air quality 
impacts, which are not limited to segregation of smokers from non-smokers.  
Please also see FEIS Section 4.4.2 and FEIS Appendix FF, Responses to 
Comments 2.6.8 and 2.6.16. 

G-1.15 The customer survey mitigation measure has been revised as recommended in 
Section 6.0 of the ROD.  Regarding alcohol use at the casino, please see FEIS 
Appendix FF, Responses to Comments 2.9.2, 2.9.7, 2.9.14, and 2.9.30.  Mitigation 
measure W on FEIS page 5-69 clearly states that the Tribe’s internal monitoring 
program would support enforcement of the incidence of parties involving minors.  
Underage drinking is a common occurrence at such parties.  Thus, utilizing the 
internal monitoring program for reducing the incidence of these parties would also 
serve to reduce the incidence of underage drinking.  Regarding potential impacts to 
crime, including prostitution, please see FEIS Appendix FF, Responses to 
Comments 2.9.1, 2.9.2, 2.9.3, 2.9.7, and 2.9.8.  Mitigation measure Y on FEIS page 
5-69 has been revised as recommended in Section 6.0 of the ROD.    

G-1.16 Responses have been provided for similar Sonoma County comments within 
Appendix FF of the FEIS, under Response to Comments 2.13.2, 2.13.5, and 
2.13.11.  The comment is noted with regards to jurisdictional authority of Sonoma 
County on land within the Rohnert Park sphere of influence.  Development 
proposed on non-trust land outside of city limits is subject to Sonoma County 
approval.  However, in the anticipation of annexation, Rohnert Park has adopted 
land use plans for areas within its sphere of influence.  The referenced statement in 
FEIS Appendix FF, Response to Comment 2.13.2 that the City of Rohnert Park 
retains approval authority within its sphere of influence is not correct until this area 
is annexed by the City.  However, the same response notes that “…the majority of 
the Wilfred site is currently located within the unincorporated County and that 
development on non-trust lands outside of the City of Rohnert Park located within 
the unincorporated County would be subject to County approval.”  Thus, a full 
reading of the response clarifies any misconceptions that might be made after only 
a partial reading.  Furthermore, although the FEIS does not reflect the recent 
update to the Sonoma County General Plan, the analysis of land use and 
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agricultural impacts within the FEIS was completed under the assumption that the 
Wilfred site was designated for agricultural purposes as determined through 
designation as Diverse and Land Extensive Agriculture by Sonoma County.  As 
noted in both the DEIS and the FEIS, the Proposed Project would not be consistent 
with local land designations for the Wilfred Site.  This conclusion remains 
unchanged after the recent Sonoma County General Plan update.  Thus, there is no 
need to revise or supplement the FEIS, as stated in Response to Comment G-1.1.

Please refer to FEIS Response to Comment 2.22.1 regarding visual impacts from 
the Proposed Project.  As stated in FEIS Section 2.0, the Proposed Project includes 
a 2-story casino and an 8-story hotel.  Please see Response to Comment G-1.1 
regarding Variant H-sub1, which would reduce the height of the hotel to 6 stories.  
Wilfred Site development would occur in close proximity to existing developments 
in Rohnert Park (see FEIS Figure 3.8-9), including a Home Depot, a WalMart, a 
Target, a movie theatre, several hotels, a business park with several large light 
industrial operations, and dozens of other commercial establishments.   

Information describing the meeting of requirements within the Sonoma County 
Right-to-Farm Ordinance is located within Section 4.8 of the FEIS.  A response to 
similar comments on the Right-to-Farm Ordinance can found under FEIS 
Appendix FF, Responses to Comments 2.13.13 and 2.20.6.  Please refer to FEIS 
Appendix FF, Response to Comments 2.20.3, 2.20.5, and 2.20.7 to find responses 
to differing claims of site soil quality and claims of incorrect FEIS analysis of 
localized and Sonoma County agricultural impacts.  As stated in Response to 
Comment 2.20.5, “it should also be emphasized that the Wilfred Site, Stony Point 
Site, and Lakeville Site are currently utilized for non-irrigated pasturelands, and 
there is no prior history of intensive agriculture practices for high value crop 
production at these locations.  It is projected that, while it may be possible to 
achieve such yields on the sites, the local conditions make each of the sites 
undesirable for such uses.”

G-1.17 As noted in FEIS Appendix FF, Response to Comment 2.14.1, improvements 
would serve to mitigate cumulative impacts rather than creating excess capacity for 
future unplanned growth.  FEIS Appendix FF, Response to Comment 2.14.2 does 
not make any claims or presumptions that the proposed project is “similar in size 
and scope and has the same growth-inducing potential as the development 
contemplated by the Northwest Area Specific Plan.”  Nor does the response claim 
that the project is “really no different than the development contemplated by the 
Specific Plan.”  Instead this response and Section 4.11.1 of the FEIS independently 
assess the potential for commercial growth inducement considering existing and 
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planned development in the area, in addition to the nature of the development that 
would occur on-site under the Proposed Project.  Please see Response to Comment 
G-1.1 regarding Variant H-sub1, which would be reduced in size and scope when 
compared to the Proposed Project.       

G-1.18 Regarding potential stormwater and wastewater discharges to the Bellevue-Wilfred 
Flood Control Channel, please see FEIS Appendix FF, Responses to Comments 
2.5.8, 2.5.9, 2.5.10, 2.5.11, 2.5.22, 2.5.23, 2.5.31, 2.5.33, 2.5.34, 2.5.35, 2.5.42, 
2.5.44. 

 Regarding potential impacts to the floodplain, please see FEIS Appendix FF, 
Responses to Comments 2.5.2, 2.5.27, 2.5.30, 2.5.31, 2.5.32, 2.5.33, 2.5.43, 2.5.45, 
and 2.5.46.  As noted in Responses to Comments 2.5.2 and 2.5.45, the proposed 
commercial development area under the proposed project would be located within 
Zone X, which is considered a 500-year floodplain, although shallow flooding 
could occur during a 100-year flood.  FEIS Appendix C and Sections 4.3 and 4.12 
fully analyze potential flooding impacts, even during a 500-year storm event.   

 Regarding mitigation for stormwater and flood storage impacts, Response to 
Comment 2.5.2 includes the following response:   

 “As stated in Appendix C of the FEIS, Alternatives A and H have been 
revised to include two detention basins (as is proposed in the DEIS for 
Alternatives B-E).  The first detention basin would be located on the 
northeastern corner of the site near the development area and would be 
sized to limit the post project runoff due to the new impervious areas to 
the pre-project peak runoff levels.  The second detention basin is located 
in the southern portion of the site in an area bounded by the Bellevue-
Wilfred Channel on the West, Hinebaugh Creek on the East and Rohnert 
Park Expressway on the South.  This basin is sized to more than offset 
the encroachment in the Zone X non-regulated floodplain by the 
proposed fill.”

 The FEIS currently addresses the impacts of all proposed development to wetland 
areas (see FEIS Sections 4.5 and 4.12).  As noted in FEIS Sections 4.5 and 5.2.4, a 
U.S. Army Corps of Engineers Clean Water Act Section 404 permit would be 
required before the fill of any wetlands.  Please also see FEIS Appendix FF, 
Response to Comment 2.7.3 regarding impacts to wetlands.  Please see Response to 
Comment G-1.1 regarding Variant H-sub1, which has a reduced footprint when 
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compared to the Proposed Project and has been designed to move the wastewater 
treatment plant to avoid impacts to the wetland area referenced by the commenter.   

 Please see FEIS Appendix FF, Response to Comment 2.5.11 regarding the 
irrigation efficiency factors utilized in FEIS Appendix D.     

G-1.19 Mitigation Measure W has been included in Section 6.0 of the ROD which requires 
its implementation if feasible.  As noted by the commenter, the FEIS acknowledges 
that if full implementation of Measure W is infeasible, a significant and 
unavoidable impact would remain.  Thus, the FEIS is not relying on this measure to 
reduce potentially significant air quality impacts to a less than significant level if it 
proves to be infeasible to implement.  Please see Response to Comment G-1.1 
regarding Variant H-sub1, which would result in reduced impacts to air quality.   

 Regarding the potential emissions of diesel particulate matter (DPM), please see 
FEIS Appendix FF, Responses to Comments 2.6.5, 2.6.18, and 2.6.19.  As noted in 
Response to Comment 2.6.5, mitigation recommended by the Bay Area Air Quality 
Management District (BAAQMD) for emissions of DPM was added to FEIS 
Section 5.2.3.  The BAAQMD CEQA guidelines state that the BAAQMD does not 
have a recommended methodology for quantifying DPM emission.   Also, the 
BAAQMD, City of Rohnert Park, and the State of California do not have a health 
risk threshold (level) for DPM; therefore any quantification of DPM emissions 
would not result in a reasonable assessment of the health risk due to DPM.  
However, the FEIS does present the risk of DPM impacts and provides mitigation 
which reduces any potential risk during construction and operation of the Proposed 
Project; thus, meeting NEPA requirements. 

G-1.20 As noted by commenter, a quantitative construction noise assessment was 
conducted that considered temporary noise impacts at the sensitive receptors (see 
FEIS Section 4.10.1 and Appendix R).  The daytime operational limitation for pile 
driving, which has the potential to be disruptive to sleep, does not include any 
feasibility qualification.     

Regarding the noise analysis methodology, please see FEIS Appendix FF, 
Responses to Comments 2.12.6 and 2.12.11.  Regarding noise mitigation measures, 
please see FEIS Appendix FF, Response to Comment 2.12.7.  Please see Response 
to Comment G-1.1 regarding Variant H-sub1, which would result in reduced noise 
impacts when compared to the Proposed Project.   
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G-1.21 Please see FEIS Appendix FF, Responses to Comments 2.22.1, 2.22.2, 2.22.6, and 
2.22.8.  Please also see Response to Comment G-1.16.    

G-2 – UNITED STATES ENVIRONMENTAL PROTECTION AGENCY – REGION IX

G-2.1 According to the USEPA’s comment letter on the DEIS (FEIS Appendix AA, 
Letter G-29), “the DEIS did not evaluate a reduced intensity alternative on the 
Wilfred site, and this is the basis for our ‘2’ rating above.”  Thus, the NIGC 
proceeded to include a full analysis in the FEIS of Alternative H, a reduced 
intensity alternative on the Wilfred site.  It is noted that the USEPA commended 
the “thouroughness of study, a good range of alternatives, avoidance of wetlands, 
and substantial mitigation measures.”  All mitigation measures contained in the 
DEIS are included in the ROD.   

 Several new and expanded mitigation measures were added to the FEIS in response 
to public comments on the DEIS, including comments by the USEPA.  In 
particular, in response to comments concerning water usage and groundwater 
impacts, water conservation mitigation measures were added to FEIS Section 5.2.2 
that would result in an estimated water savings of 12,800 gallons per day.  
Mitigation measures were also added to FEIS Section 5.2.2 that include 
contributions to a water conservation and conjunctive use programs to supplement 
the City of Rohnert Park’s and the Sonoma County Water Agency’s (SCWA) water 
conservation and reclamation programs in order to offset groundwater pumping.  
Please also see FEIS Appendix FF, Responses to Comments 2.5.3, 2.5.4, 2.5.13, 
2.5.14, and 2.5.20.  Regarding wetland impacts, a mitigation measure was added to 
FEIS Section 5.2.4 recommending redesigning the parking areas in consultation 
with the U.S. Army Corps of Engineers (USACE) in order to further reduce 
wetland impacts (also see FEIS Appendix FF, Response to Comment 2.7.3).  Thus, 
with the mitigation measures added to the FEIS and contained in Section 6.0 of the 
ROD requiring offsetting of groundwater impacts and further avoidance of wetland 
impacts, the post-mitigation impacts of Alternative A will be the same or very 
similar to Alternative H. 

 Please see Response to Comment G-1.1 regarding Variant H-sub1, which would 
result in additional reductions to groundwater impacts and biological resources 
impacts, including wetlands and special status species.  For instance, water demand 
has been reduced by 23 percent from 165 gallons per minute (gpm) under 
Alternative A to 127 gpm under Variant H-sub1 (note that Alternative H would 
pump 30 percent less groundwater than Alternative A, at 115 gpm).  In addition, in 
response to this comment, the Variant H-sub1 site plan has been reconfigured with 
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a smaller surface parking lot and a relocated wastewater treatment plant, resulting 
in a substantial reduction in impacts to wetlands, including complete avoidance of 
the wetland areas referenced by the commenter.            

G-2.2 Comment noted.  The Tribe plans to continue to aggressively pursue an off-site 
wastewater treatment connection.   

G-2.3 Please see Response to Comment G-2.5.  The understanding of the USEPA noted 
in this comment is accurate.   

G-2.4 As recommended, a mitigation monitoring and enforcement plan has been included 
in the ROD (Attachment 6), pursuant to 40 C.F.R. 1505.2(c). Mitigation Measures 
adopted within the NIGC’s ROD for the Preferred Alternative have been 
incorporated into Section 6.0 of the NIGC’s Decision Package.  All adopted 
mitigation measures will be monitored and enforced pursuant to Federal law, tribal 
ordinances, and agreements between the Tribe and applicable governmental 
authorities.  The Tribe’s MOUs are enforceable through the Tribe’s grant of a 
waiver of sovereign immunity which allows the City of Rohnert Park and Sonoma 
County to seek relief in State Court to enforce both the mitigation provisions and 
the waiver of sovereign immunity.   Finally, NIGC has the authority and ability to 
enforce the Tribe’s gaming regulations with powers that include closure of the 
gaming operation. Please see Response to Comment G-1.1 regarding Variant H-
sub1.     

G-2.5 The commenter correctly states the history of the EPA’s action on the current State 
Implementation Plan (SIP) for 1-hour ozone.  However, as stated by the 
commenter, the SIP emissions inventory that is used in determining conformity 
was approved by the EPA.  Another element of conformity is the attainment status 
of the region in which the project is being built.  Since the EPA action did not 
approve the attainment demonstration of the region, the assumption of 
nonattainment is valid an no revisions are required to the FEIS or the conformity 
determination.         

 Regarding the characterization of the 8-hour ozone standard, the conformity 
determination concludes (as does the commenter) that the status of 8-hour ozone is 
nonattainment.  With respect to the BAAQMD not attaining the new 2008 8-hour 
ozone standard, the stricter standard would not change the nonattainment status of 
the region, as assumed in the conformity determination.  The analysis and 
conclusion in the conformity determination would be unaffected since the 
attainment status would remain unchanged regardless of what standard is used.
Please see Response to Comment G-1.1.   
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 The commenter is correct there is a typo regarding 40 CFR 93.155 (d).  As 
assumed by the commenter, the correct reference should be 40 CFR 93.155 (b).
However, no revisions to the conformity determination are necessary given that the 
underlying reference to 40 CFR 93.155 (which does not contain a subpart d) is 
accurate.

G-3 – CITY OF PETALUMA- WATER RESOURCES AND CONSERVATION
DEPARTMENT

G-3.1 Mitigation Measure 5.2.2Y does not propose actually extending a water line to the 
Lakeville site, but attempting to supplement existing municipal water supplies to 
ease groundwater pumping pressures in the region.  As stated on FEIS page 5-9, 
after mitigation, Alternative F impacts would be less than significant.  Mitigation 
Measure 5.2.2CC.f. simply requires that well owners be notified of the 
compensation program for drawdown impacts to their wells so that they will be on 
notice to seek compensation if they notice an impact to their well caused by 
pumping of the project.  This mitigation requirement and the compensation 
program described in Mitigation Measure 5.2.2CC are unrelated to potential 
seawater intrusion impacts.  Pursuant to Mitigation Measure 5.2.2CC, a well owner 
would of course be owed compensation if seawater intrusion caused by Alternative 
F caused their well to become unusable.  However, seawater intrusion is governed 
by the much more stringent Mitigation Measure 5.2.2AA, which is designed to 
insure that seawater intrusion does not occur and that if it is found to occur that 
measures be taken immediately to halt the intrusion.  Mitigation Measure 5.2.2 is 
specific and enforceable in requiring the Tribe to “sign a legally binding 
agreement, prior to opening the hotel/casino resort to the public, agreeing not to 
operate their facility in such a way to cause seawater intrusion and agreeing to 
comply with the terms of a seawater intrusion elimination plan as described above 
should signs of seawater intrusion be detected.”  The seawater intrusion elimination 
plan includes monitoring and consultation with the San Francisco Bay Regional 
Water Quality Control Board, the U.S. Geological Services, and Sonoma County.   

G-4 – NATIVE AMERICAN HERITAGE COMMISSION

G-4.1 Comment noted. 
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G-5 – CITY OF PETALUMA – COMMUNITY DEVELOPMENT DEPARTMENT

G-5.1 Regarding impacts to US-101, Lakeville Highway, and the Old Redwood Highway 
interchange, please see FEIS Appendix FF, Response to Comment 2.11.3.  
Regarding impacts to Stony Point Road, please see FEIS Appendix FF, Responses 
to Comments 2.11.4, 2.11.5, 2.11.19, and 2.11.25.  Regarding the concerns stated 
by Sonoma County regarding US-101 mitigation, please see Response to Comment 
G-1.5.  The commenter’s preference for the selection of a reduced intensity 
alternative is noted for the record.  Regarding the reduction of traffic impacts under 
Variant H-sub1, please see Responses to Comments G-1.1 and G-1.2.   

G-6 – CALIFORNIA DEPARTMENT OF TRANSPORTATION (CALTRANS)

G-6.1  Comment noted.  Please see FEIS Appendix FF, Response to Comment 2.11.6. 

G-6.2 Regarding the consideration of bottleneck effects on US-101, please see FEIS 
Appendix FF, Response to Comment 2.17.6.  Contributions to planned 
improvements to US-101 are included in FEIS Section 5.2.7.  FEIS Section 5.2.7 
also includes alternative mitigation measures should additional traffic lanes on US-
101 prove to be infeasible.  Regarding the reduction of traffic impacts under 
Variant H-sub1, please see Responses to Comments G-1.1 and G-1.2.   

G-6.3 Comment noted. 

G-7 – OFFICE OF THE GOVERNOR – LEGAL AFFAIRS

G-7.1 Please see FEIS Appendix FF, Response to Comment 2.2.10. 

G-7.2 Please see FEIS Appendix FF, Responses to Comments 2.13.9, 2.13.11, and 2.20.2.
Legal Affairs Secretary Andrea Hoch raised the question in her May 1, 2006, letter 
to Andrea Lord, Staff Attorney, NIGC, whether the Williamson Act contract 
restrictions have been addressed.  They have.  As Ms. Hoch accurately observed, 
“the portion of the property on which the Tribe proposes to build the gaming 
facility is not subject to a Williamson Act contract, . .”  The land that is subject to 
the Williamson Act will remain subject to the Williamson Act after the land is in 
trust.  On February 14, 2009, the Tribe adopted General Council Resolution 09-03-
GC which committed the Tribe to “comply with the land use restrictions of the 
Williamson Act for those land that are subject to a Williamson Act . . . until such 
time, if ever, that the Williamson Act contract term expires; . . .”  To ensure the 
enforceability of this commitment, the Tribe also “expressly grants a limited 
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waiver of sovereign immunity in favor of the County of Sonoma” for Williamson 
Act enforcement purposes (see ROD Attachment 1).    

G-8 – CITY OF PETALUMA

G-8.1 Comment noted.  Please refer to Response to Comment G-1.1. 

G-8.2 Please refer to Response to Comment G-3.1 for responses to similar comments 
received in the March 24, 2009 City of Petaluma Water Resources and 
Conservation Department letter.   

G-8.3 Please refer to Response to Comment G-5.1 for responses to similar comments 
received in the March 26, 2009 City of Petaluma Community Development 
Department letter. 

G-9 – RINCON VALLEY FIRE PROTECTION DISTRICT

G-9.1 Please see Response to Comment G-1.10.   

G-10 – CALIFORNIA GOVERNOR’S OFFICE OF PLANNING AND RESEARCH

G-10.1 Please see Response to Comment G-4.1, as the comment letter from the Native 
American Heritage Commission was received on March 10, 2009.   

G-11 – UNITED STATES ENVIRONMENTAL PROTECTION AGENCY – REGION IX

G-11.1 Despite the environmental benefits of Variant H-sub1 when compared to 
Alternative A and even when compared to some aspects of Alternative H, the 
NIGC agrees that Alternative H along with the No Action Alternative remain the 
environmentally preferable alternatives per 40 C.F.R. 1505.2(b).  Although 
Alternatives D and H are reasonable alternatives, they are less financially viable 
than Alternative A or Variant H-sub1, particularly in light of the current economic 
recession.      

G-11.2 Comment noted.     

G-11.3 With the exception of a few mitigation measures which are not applicable to 
Variant H-sub1, all mitigation measures recommended for Alternative A have been 
included in the ROD.  Regarding the development of a mitigation monitoring and 
enforcement plan, please see Response to Comment G-2.4.  As stated at the April 



Response to Comments  

18 Graton Rancheria Casino and Hotel 
Record of Decision

28, 2009 meeting, the Tribe’s intent remains to utilize recycled water whether 
wastewater treatment occurs on-site or off-site (this is also required by FEIS 
Section 5.2.2).  This commitment is not needed in the ROD for Variant H-sub1, 
however, for it does not include an off-site wastewater treatment option.  Regarding 
Williamson Act protections, please see Response to Comment G-7.2.  Finally, a 
mitigation measure has been added to Section 6.11 of the ROD, requiring that the 
Tribe pursue LEED certification for the hotel component of the project.   

G-12 – JARED HUFFMAN, CALIFORNIA ASSEMBLYMEMEBER

G-12.1 Please see Response to Comment B-6.1.  As noted in the Biological Opinion (FEIS 
Appendix JJ), California Tiger Salamander habitat would be impacted only on 
portions of the site proposed for development and outside of the 100-year 
floodplain, not the entire site.  Note further that impact to habitat does not equate to 
the incidental taking of salamanders.  The Biological Opinion contains measures 
that would minimize the taking of salamanders during construction on-site.       

BUSINESS AND NON-GOVERNMENT AGENCY COMMENTS 

B-1 – STOP THE CASINO 101

B-1.1 Please see Responses to Comments G-1.1 through G-1.21.

B-1.2 Regarding the adequacy of mitigation and the applicability of the California 
Environmental Quality Act (CEQA), please see FEIS Appendix FF, Responses to 
Comments 2.2.9, 2.5.48, 2.7.11, 2.11.44, and 2.16.3.  

B-1.3 The Bellevue-Wilfred Channel is typically referred to as a flood control channel, 
but it has many uses, one of which is to convey drainage from agricultural 
operations throughout the region, including the Wilfred and Stony Point Sites.  
Regarding the use of fertilizers, please see FEIS Appendix FF, Response to 
Comment 2.5.9.   

B-1.4 Responses to Comments on the DEIS submitted by the O.W.L. Foundation and the 
USEPA are contained in FEIS Appendix FF.  In addition, please see Response to 
Comment G-2.1. 
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B-1.5 Please see FEIS Appendix FF, Responses to Comments 2.5.1, 2.5.3, 2.5.4, 2.5.20, 
and 2.16.3.  Additional groundwater mitigation measures were added to FEIS 
Section 5.2.2 in addition to the one measure cited by the commenter.  The timing 
provisions in Mitigation Measure 5.2.2CC are appropriate because this mitigation 
measure is meant to mitigate for impacts to surrounding wells caused by 
interference drawdown.  Interference drawdown caused by the Proposed Project 
will not increase over time.  Groundwater levels may decrease over time, however 
due to other factors such as the operation of neighboring agricultural wells.  The 
timing restriction ensures a nexus between the mitigation measure and the impact 
of the on-site well operation.  In order to demonstrate an impact caused by the 
pumping of the Tribe’s well, a baseline groundwater elevation at a neighboring 
well must be established prior to the operation of the Tribe’s well.  Please see 
Response to Comment G-2.1 regarding the reduced groundwater impacts of 
Variant H-sub1.      

B-1.6 Please see FEIS Appendix FF Responses to Comments 2.5.11 and 2.5.23. 

B-1.7 Please see FEIS Appendix FF, Responses to Comments 2.2.2, 2.2.5, 2.2.6, 2.2.7, 
and 2.2.8. 

B-2 – ALAN TITUS, ROBB & ROSS

B-2.1 Please see FEIS Appendix FF, Responses to Comments 2.2.9, 2.2.10, and 2.2.15.  
The Erie County decision does not require that issues of jurisdiction be settled prior 
to the NEPA analysis, which as noted in the Appendix FF responses referenced 
above, would be contrary to the basic requirements of NEPA.  Instead, the decision 
holds that issues of jurisdiction be settled prior to agency action (in Erie County the 
action at issue was approval of a Gaming Ordinance).  The NIGC will issue a ROD 
on the FEIS only after making a final agency determination on the Tribe’s 
management contract with SC Sonoma Management LLC pursuant to IGRA.  As 
part of a determination to approve the contract, the NIGC must determine that the 
gaming contemplated under the contract will occur on Indian lands over which the 
Tribe exercises jurisdiction.  The NIGC must further determine that such Indian 
lands would be eligible for the gaming contemplated under the contract pursuant to 
Section 20 of IGRA.  Thus, in taking final agency action to approve the 
management contract, the NIGC must properly consider “the applicability of 
Section 20 of the IGRA” and provide “an explanation of the basis for its 
determinations.”  Citizens Against Casino Gaming in Erie County v. Kempthorne,
471 F.Supp.2d 295, 327 (2007).   
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In his April 18, 2008 determination letter to take the lands comprising the Wilfred 
Site into trust for the Tribe (see ROD Attachment 2), the Assistant Secretary of 
Indian Affairs explained that “[a] determination on whether the property to be 
acquired will be eligible for gaming under the Indian Gaming Regulatory act 
(IGRA) has not been made because such a determination is unnecessary when the 
Secretary’s decision on whether to acquire the land in trust is not discretionary, but 
mandated by an act of Congress.”  The Memorandum of Understanding between 
the National Indian Gaming Commission and the Department of the Interior 
referenced by the commenter was (i) not in effect at the time of the decision, (ii) 
did not contemplate a mandatory trust acquisition; and (iii) provided a mechanism 
for the BIA to refer Indian lands requests to NIGC and vice-versa.  Finally, the law 
does not support commenter’s contention that the state would continue to exercise 
jurisdiction over land use and gambling on lands acquired for the Tribe pursuant to 
the Graton Rancheria Restoration Act.  Once in trust, the lands will become part of 
the Tribe’s reservation pursuant to that Act.  25 U.S.C. § 1300n-3(c).  The state 
does not exercise civil regulatory jurisdiction over land use and gambling on 
reservations in California.  See California v. Cabazon Band of Mission Indians,
480 U.S. 202, 214 and 222 (1987). 

B-3 – DAVID GRUNDMAN, RECLAIMING OUR ENVIRONMENTAL RIGHTS
(ROER)

B-3.1 NEPA does not require that a printed version of the FEIS be made available for 
public review.  Nonetheless, printed versions of the FEIS were made available at 
the Rohnert Park - Cotati Regional Library and at the Santa Rosa Central Library.  
Furthermore, the FEIS was made available at http://www.gratoneis.com a little 
over a week prior to the publication of the Notice of Availability in the federal 
register by the NIGC and USEPA (a CD and a copy of the notice was also mailed 
out to all interested parties at that time).  Thus, an electronic version of the FEIS 
was made available for review for greater than 30 days.  Regarding the formatting 
of the CD, please see FEIS Appendix FF, Response to Comment 2.1.3.  Comments 
on water supply, wastewater, solid waste, police, and fire are responded to as 
addressed in detail, below. 

B-3.2 As summarized in FEIS Section 2.2.8, “Elements of the proposed on-site water 
facilities include two on-site wells (one for continuous supply and one for 
redundancy in case of malfunction or maintenance of the primary well), an iron and 
manganese treatment plant, a steel water storage tank, and a water distribution 
pump system.”  FEIS Section 2.2.8 also makes clear that the City of Rohnert Park 
would not supply water to the proposed project.  Regarding the City of Rohnert 
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Park’s ability to ramp up production of its water supply wells in the future, please 
see FEIS Appendix FF, Response to Comment 2.5.48.  Regarding the potential for 
the on-site wells to cause the migration of groundwater MTBE plumes, please see 
FEIS Appendix FF, Responses to Comments 2.5.7, 2.5.12, and 2.21.4.  Please see 
Response to Comment G-2.1 regarding the reduced groundwater impacts of 
Variant H-sub1.   

B-3.3 Comment noted.  Note that under the Variant H-sub1, sprayfield disposal areas and 
seasonal storage ponds would be reduced in size and no wastewater discharge into 
the Laguna de Santa Rosa would occur.  Please see Response to Comment G-1.1.  

B-3.4 A change in the Sonoma County solid waste-recycling rate does not impact the 
analysis within the FEIS.  Solid waste impacts are discussed in Section 4.9 of the 
FEIS.  The FEIS states that solid waste generation would be considered an 
insignificant contribution to the waste stream.  Mitigation measures B through I in 
Section 5.2.8 of the FEIS have been created to provide methods of on-site waste 
reduction during construction and operation.  Please see Response to Comment G-
1.1. 

B-3.5 The analysis of the demand for fire protection services would not change regardless 
of the need for additional services in the community.  The FEIS Section 4.9 
includes an analysis of this demand and Sections 5.2.6 and 5.2.8 include mitigation 
measures that would ensure that this demand is fully mitigated regardless of the 
other demands placed on the local fire department.  Please see Response to 
Comment G-1.1.  

B-3.6 The FEIS provides a thorough and accurate discussion of impacts to law 
enforcement services in Sections 4.9, 4.11, and 4.12.  Refer to FEIS Section 5.2.6 
(A and B) of the FEIS for a discussion of ongoing payment and MOU agreements 
regarding law enforcement impacts.  Section 5.2.8 Mitigation Measures P through 
Z provide specific law enforcement provisions.  Please refer to FEIS Appendix FF, 
Response to Comments 2.9.2 for a response to impacts of crime. 

Appendix N, Section 4.7 and Section 4.9 of the FEIS states that, absent an 
agreement stating otherwise, the Sonoma County Sheriff’s Department would 
provide law enforcement services to the development of federal trust land per 
Public Law 83-280 (18 U.S.C. § 1162, 28 U.S.C. § 1360).   

B-3.7 Please see Responses to Comments B-3.1 through B-3.6. 
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B-4 – STOP THE CASINO 101

B-4.1 It is not clear why the commenter believes that their earlier comments on the DEIS 
were not answered in detail or in writing pursuant to the requirements of NEPA.  
As explained in FEIS Appendix FF:  “Although the National Environmental Policy 
Act (NEPA) only requires that substantive comments be attached to a Final EIS (40 
C.F.R. § 1503.4(b)), all comment letters have been included in Appendices AA – 
EE.  Each comment was assessed and considered both individually and 
collectively.  Substantive comments are summarized below by issue area.  
Responses to each summarized comment are also included below.”  Thus, all 
substantive comments were summarized by issue area and responded to in detail in 
FEIS Appendix FF (which is over 400 pages in length).  The responses to 
comments contained in the FEIS fully meet the requirements for NEPA responses 
in the CEQ NEPA Regulations (40 CFR 1503.4).    

B-4.2 Please see Responses to Comments B-1.7 and B-2.1. 

B-5 – STOP THE CASINO 101

B-5.1 Please see FEIS Appendix FF, Response to Comment 2.11.6.  

B-6 – STOP THE CASINO 101

B-6.1 Please see FEIS Appendix FF, Responses to Comments 2.7.1 and 2.7.9.  FEIS 
Section 3.5 acknowledges the presence of California Tiger Salamander (CTS) 
habitat on the Wilfred Site, as does the Biological Opinion (BO), which was issued 
by the U.S. Fish & Wildlife Service (USFWS) in compliance with Section 7 of the 
Endangered Species Act on February 3, 2009 (see FEIS Appendix JJ).  The BO 
recounts the litigation history of the legal action cited by the commenter in detail.  
The Tribe is required to comply with the requirements of the Endangered Species 
Act independent of any NEPA requirements.  Therefore, CTS mitigation will be 
undertaken pursuant to the requirements of the Endangered Species Act, as directed 
by the USFWS.   

 Regarding the comment that the NIGC should wait to issue a ROD until a critical 
habitat map is delineated and presumably a supplemental NEPA document can be 
prepared, please see Response to Comment G-1.1.  The FEIS Section 4.5 
acknowledges that a significant impact to CTS would occur.  Even if a portion of 
the Wilfred Site were designated as critical habitat, this would not constitute 
significant new information requiring the supplementation of the FEIS.  NEPA 
does not require that lead agencies withhold decisions on proposed actions in order 
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to wait for information that may not be available at the time that the decision is to 
be made (40 C.F.R. 1502.22).      

INDIVIDUAL COMMENTS 

I-1 – PAUL D. STUTRUD

I-1.1 In response to commenter concerns regarding an allegedly deficient FEIS CD and 
issues regarding the number of FEIS copies at the Rohnert Park – Cotati Regional 
Library, a printed copy of the FEIS was sent to Mr. Paul D. Stutrud.  However, due 
to the limited production of printed copies due to the high cost of production, an 
additional printed copy was not sent to the commenter’s attorney, as requested.  
However the commenter’s attorney, John F. Hudson, was sent a CD copy of the 
FEIS.

I-2 – EUNICE EDGINGTON

I-2.1 Please see FEIS Appendix FF, Responses to Comments 2.2.2, 2.2.5, 2.2.6, 2.2.7, 
and 2.2.8.  Please also see Responses to Comments B-1.7 and B-2.1.  The 
commenter is misinterpreting the Carcieri decision, which does not apply to the 
Department of the Interior’s decision to take land into trust for the benefit of the 
Tribe.  The Carcieri decision applies to actions by the Department of the Interior to 
take land into trust under the Indian Reorganization Act of 1934 (25 U.S.C. 461 et 
seq.). Carcieri v. Salazar, 129 S. Ct. 1058 (2009).  The Carcieri decision does not 
apply to actions mandated by Congress under the Graton Rancheria Restoration 
Act (25 U.S.C. 1300n et seq.). 

 Regarding the Tenth Amendment comment, a decision to take the land into trust 
would not violate the Constitution.  The Tenth Amendment provides that “powers 
not delegated to the United States by the Constitution, nor prohibited by it to the 
States, are reserved to the States respectively, or to the people.”  (U.S. Const. 
amend. X)  Since the power to regulate Indians affairs has been directly delegated 
to Congress by the Constitution, the acquisition of land for the benefit of a tribe 
does not violate the Tenth Amendment.  See, e.g., Cotton Petroleum Corp. v. New 
Mexico, 490 U.S. 163, 192 (1989) (“The central function of the Indian Commerce 
Clause is to provide Congress with plenary power to legislate in the field of Indian 
affairs.”); see also New York v. United States, 505 U.S. 144, 156 (1992) (“If a 
power is delegated to Congress in the Constitution, the Tenth Amendment 
expressly disclaims any reservation of that power to the States . . . “).    
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I-3 – MARILEE MONTGOMERY

I-3.1 The commenter has been sent all letters requested.  Individual comments received 
from the non-profit group, Laguna de Santa Rosas Foundation, are included for 
public reference at the Graton NEPA website located at http://www.gratoneis.com.
Comments received during the scoping periods can be found in the Scoping Report 
(August 2004), the Supplemental Scoping Report (February 2006), and comments 
received during the DEIS comment period are located in the FEIS, all of which are 
also available for public reference at the Graton NEPA website.   

I-4 – DAN MONTE

I-4.1 An analysis of potential impacts to climate change from greenhouse gas emissions 
is included within FEIS Sections 4.4 and 4.12.  Mitigation Measures BBB through 
JJJ within FEIS Section 5.2.3 shall provide for project design features and 
prevention methods to decrease project related greenhouse gas emissions.  Please 
also see FEIS Appendix FF, Response to Comment 2.6.2.  Regarding Variant H-
sub1 and the accuracy of the trip generation estimates in the FEIS, please see 
Response to Comment G-1.2.  

I-4.2 Commenter concerns regarding the potential for negative impacts to local 
businesses have been analyzed in the FEIS Sections 3.7 and 4.7, as well as 
responded to in FEIS Appendix FF, Response to Comment 2.9.5.  Analysis of 
project related crime and law enforcement provisions are within FEIS Sections 4.7, 
4.9, and 4.12.  Responses to similar comments can be found in FEIS Appendix FF, 
Responses to Comments 2.9.2, 2.9.8, 2.9.10, 2.9.14, 2.9.24, and 2.10.6.  Responses 
to comments regarding the potential for traffic impacts along Petaluma Hill Road 
and Stony Point Road are located within FEIS Appendix FF, Responses to 
Comments 2.11.4, 2.11.18, and 2.11.46.     

 Analysis of the California Tiger Salamander and other native biological species can 
be found in FEIS Sections 3.5 and 4.5, with specific responses to previous 
comments found under FEIS Appendix FF, Responses to Comments 2.7.1 through 
2.7.21.   Analysis on area groundwater resources can be found in FEIS Sections 3.3 
and 4.3.  Please also see FEIS Appendix FF, Responses to Comments  2.5.1, 2.5.3, 
2.5.4, and 2.5.5.   

 Regarding reduced environmental impacts under Variant H-sub1, please also see 
Responses to Comments G-1.1, G-1.2, and G-2.1.  Variant H-sub1 would also 
result in reduced impacts to the California Tiger Salamander.   
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I-5 – LINDA M. LONG

I-5.1  As stated in FEIS Appendix FF, Response to Comment 2.11.2, “The traffic study 
and DEIS relied on traffic forecast information provided by the Sonoma County 
Transportation Authority and Caltrans which was considered to be sources for the 
most reliable data, including at the Wilfred Interchange.  Additional information 
regarding the Wilfred Interchange project was obtained from Caltrans including the 
Initial Study and Environmental Assessment, and subsequent revisions to the 
planned design.  All have been incorporated into the analysis.  Data from other 
sources was considered to be second hand and less comprehensive.” 

FEIS Appendix FF, Response to Comment 2.11.20 includes responses to Ms. 
Long’s comments regarding the need for an expanded range of traffic analysis. 

 Regarding the reduced size and traffic impacts of Variant H-sub1, please see 
Responses to Comments G-1.1 and G-1.2.   
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GRATON RANCHERIA CASINO AND HOTEL 
PROJECT  
MITIGATION MONITORING AND ENFORCEMENT PLAN 

INTRODUCTION 

The Council on Environmental Quality (CEQ) directs all federal agencies to include in an Environmental 
Impact Statement (EIS) the appropriate means to mitigate any adverse environmental impacts (40 C.F.R 
1502.16(h)).  CEQ also requires that a Mitigation Monitoring and Enforcement Plan (MMEP) be adopted 
and summarized in the Record of Decision (ROD) (40 C.F.R. 1505.2(c)).  The National Indian Gaming 
Commission (NIGC) is the lead agency for National Environmental Policy Act (NEPA) compliance 
purposes.  Mitigation Measures adopted within the NIGC’s ROD for the Preferred Alternative have been 
incorporated into this MMEP in a manner consistent with the CEQ NEPA Regulations and with the draft 
CEQ Guidance for NEPA Mitigation and Monitoring issued on February 18, 2010. 
 

MITIGATION MONITORING OVERVIEW 

This MMEP has been developed to guide mitigation compliance before, during, and after implementation 
of the NIGC’s Preferred Alternative.  The mitigation measures described below in Table 1 were 
developed through the analysis of potential impacts within the Final EIS (FEIS) and in ROD Attachment 
3.  As specified in Table 1, responsibility for ensuring compliance with mitigation measures lies with 
various agencies, including the NIGC, United States Fish and Wildlife Service (USFWS), United States 
Army Corps of Engineers (USACE), California Department of Transportation (Caltrans), and the United 
States Environmental Protection Agency (USEPA) as indicated in the description of each measure.  The 
MMEP provides: 
 

 Requirements for compliance of the mitigation measures specifically created to mitigate impacts; 
 Identification of responsible parties; 
 Identification of implementing party;  
 Timing of mitigation measure implementation. 

 
Where applicable, mitigation measures will be monitored and enforced pursuant to Federal law, tribal 
ordinances, and agreements between the Tribe and appropriate governmental authorities, as well as the 
ROD.  Requests for mitigation status updates will be responded to consistent with the requirements of the 
CEQ NEPA Regulations.   
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TABLE 1 

MITIGATION MONITORING AND ENFORCEMENT PROGRAM FOR THE PREFERRED ALTERNATIVE 

 
MITIGATION MEASURE* RESPONSIBLE 

AGENCY 
IMPLEMENTING 

ENTITY 
TIMING  

Geology and Soils 
A. The following mitigation measures shall be implemented to result in a less than significant impact 

to the development from expansive soils: 
a. For structures with a light to moderate bearing load (one to three stories), a shallow, spread 

footing foundation system would be sufficient to provide support under expansive soil 
conditions (see FEIS Appendix K for more details and optional systems).  However, a shallow 
foundation system shall be designed to reduce the potential for seasonal moisture variation 
under the buildings by providing continuous perimeter strip footings that extend below the 
depth of seasonal moisture variation (typically 18 inches or deeper).   

b. For structures with a high bearing load, either a post-tensioned concrete slab, or heavily 
reinforced structural mat slab (shallow foundation systems), or a deep foundation system 
such as a drilled piers would be necessary to provide support  under expansive soil 
conditions (see FEIS Appendix K for more detail).  Shallow system designs applied to high 
bearing load structures will also be designed to reduce the potential for seasonal moisture 
variation.   

c. To mitigate impacts to pavement caused by expansive soil, one or a combination of the 
following measures shall be required: 
i.  Removal and replacement with non-expansive soils. 
ii.  Lime treatment of soils. 
iii.  Design of pavement sections to withstand potential swelling pressures. 
  

NIGC Tribe Planning 
Phase 

 
Construction 

Phase 

B. All structures shall be designed in compliance with the California Building Code (CBC) Building 
Code (Article VI Chapter 6.04) current at the start of construction such that risks to the health or 
safety of workers or members of the public from earthquake hazards are reduced to a less-than-
significant level.   

 

NIGC Tribe Planning  
 
 

Water Resources 
A. During construction, surface water quality shall be protected by using BMPs as listed in the 

Erosion Control recommendations found in FEIS Appendix C.  These BMPs would be included in 
the Stormwater Pollution Prevention Plan (SWPPP) to be filed with the USEPA. 
 

USEPA Tribe Planning  
 

Construction 

B. A stormwater sampling and monitoring program shall be developed and implemented to assess 
the quality of surface water entering and leaving development sites.  At a minimum, sampling 
sites shall include: a location upstream at an elevation above all proposed development; and a 
location downstream of all development, yet at an interception point prior to surface waters 
entering the Laguna de Santa Rosa.  Analyses shall include total suspended solids (TSS), oils 

USEPA 
 

NIGC 

Tribe Planning 
 

Construction 
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MITIGATION MEASURE* RESPONSIBLE 
AGENCY 

IMPLEMENTING 
ENTITY 

TIMING  

and grease. 
 

C. Application of fertilizer shall be limited to the minimum amount necessary and shall be adjusted 
for the nutrient levels in the water used for irrigation.  Fertilizer shall not be applied immediately 
prior to anticipated rain.  

 

USEPA 
 

NIGC 

Tribe Operation 
Phase 

D. The garbage bin area shall be covered.  Any runoff or drainage from the garbage bin area shall be 
directed to the sewer system and treated by the WWTP. 

 

USEPA 
 

NIGC 

Tribe Planning 
  

Construction 
 

Operation 
 

E. Landscape irrigation shall be adjusted based on weather conditions and shall be reduced or 
eliminated during the wet portion of the year in order to prevent excessive runoff. 

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

F. In order to maintain the water balance described in Section 4.3.1 of the FEIS, a minimum of 50 
gallon per minute (gpm) of treated wastewater shall be designated for use by the casino and 
hotel.   

 

NIGC Tribe Planning  
 

Construction 
 

G. The WWTP shall be staffed with operators who are qualified to operate the plant safely, 
effectively, and in compliance with all permit requirements and regulations.  The operators shall 
have qualifications similar to those required by the State Water Resources Control Board 
Operator Certification Program for municipal wastewater treatment plants.  This program specifies 
that for tertiary level wastewater treatment plants with design capacities of 1.0 million gallons per 
day (MGD) or less, the chief plant operator must be a Grade III operator.  Supervisors and Shift 
Supervisors must be Grade II operators.  An Operations and Maintenance Program must be 
followed by the plant operators.  Emergency preparedness shall include all appropriate measures, 
including a high level of redundancy in the major systems. 

 

NIGC 
 

USEPA 

Tribe Planning  
 

Construction 
 

Operation 
 

H. Existing on-site wells shall be abandoned and sealed.  On the Wilfred Site, two wells shall be 
abandoned and capped.   

 

USEPA 
 

BIA 

Tribe Planning  
 

Construction 
 

I. In order to offset the groundwater used by implementation of the project, the Tribe shall 
implement one or more of the following measures: 

NIGC Tribe 
 

Planning  
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MITIGATION MEASURE* RESPONSIBLE 
AGENCY 

IMPLEMENTING 
ENTITY 

TIMING  

 
a. The Tribe shall work with the City of Rohnert Park and Sonoma County Water Agency 

(SCWA) to allocate and deliver more surface water, aiding in the City’s compliance with the 
City’s settlement with the South County Resource Preservation Committee.   

b. The Tribe may work with and compensate the City and/or SCWA to implement a water 
conservation program and/or a conjunctive water use program.  The program shall (1) 
assess existing and potential sources of reclaimed wastewater within SCWA’s service area, 
and determine potential points of use for the reclaimed wastewater, and/or (2) supplement 
the City’s and/or SCWA’s existing water conservation programs to identify and implement 
additional conservation measures within City and/or SCWA service areas.  The program(s) 
shall incorporate reclaimed water use and/or conservation to an extent that would 
completely offset groundwater pumping associated with the selected project Alternative. 

c. The Tribe shall participate in the creation of or create an off-site artificial recharge project, 
such as purchasing a groundwater well in the sub-basin and retiring the well from service in 
order to offset a portion of the groundwater used by implementation of the project (in lieu 
recharge). 

 

City of Rohnert Park 
 

SCWA 

Construction 
 

J. The Tribe shall cooperate with the conduct of the ongoing Joint USGS/SCWA Study of the Santa 
Rosa Plain Groundwater Sub-basin by providing its Groundwater Study and any aquifer testing 
and monitoring data compiled during the EIS mitigation phase.  In addition, the Tribe shall join 
other stakeholders in participating in the Cooperative Agreement to Provide Funding and Support 
Information for Santa Rosa Plain Groundwater Study for Years 4 and 5 of the study and future 
supplemental studies, subject to the agreement of the other stakeholders in the Tribe’s 
participation.  If added to the agreement, the Tribe shall provide funding of an equitable share that 
is proportionate with other participating non-tribal stakeholders, and that considers its fraction of 
the municipal groundwater demand in the Santa Rosa Plain Groundwater Basin (currently about 
1.8%).  In addition, the Tribe shall participate in the identification and implementation of 
reasonable measures or action plans developed through the study, in the same manner as 
participating non-tribal stakeholders, and in proportion to its contribution to any basin decline 
identified by the study. 

NIGC Tribe 
 

USGS 
 

SCWA 

Planning  
 

Construction 
 

Operation 
 

K. As part of the Tribe’s MOU with the City of Rohnert Park, the Tribe will contribute to help establish 
or support ongoing water conservation measures city-wide in Rohnert Park. 

 

City of Rohnert Park Tribe 
 

Rohnert Park 

Planning  
 

Construction 
 

Operation 
 

L. Water conservation measures including use of reclaimed water for landscape watering, cooling 
tower makeup water, and toilets shall be implemented.  In addition, the following water 
conservation measures shall be adopted (resulting in a water savings of approximately 12,800 

NIGC Tribe Planning  
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gallons per day for the full size casino/hotel alternatives): 
a. Check steam traps and ensuring return of steam condensate to boiler for reuse. 
b. Limit boiler blowdown and adjusting for optimal water usage. 
c. Use low flow faucets and/or aerators in casino and hotel. 
d. Use low flow showerheads in hotel. 
e. Encourage voluntary towel re-use by hotel guests. 
f. Use pressure washers and water brooms instead of hoses for cleaning. 
g. Use garbage disposal on-demand in restaurant. 
h. Incorporate a re-circulating cooling loop for water cooled refrigeration and ice machines in 

restaurants. 
i. Serve water to customers only upon request at restaurants. 
j. Use air-cooled units in central plant. 
k. Use low volume spray rinse valve for pre-cleaning dishes. 
l. Use low volume dishwasher. 
m. Operate dishwashers with full loads only. 
n. Use high pressure/low flow spray rinsers with automatic shut off for pot washing. 
o. Reuse dishwasher wastewater for low-grade purposes such as pre-washing and garbage 

disposals. 
p. Use self-contained (connectionless) vegetable steamers. 
q. Reduce flow to minimum necessary in scrapper troughs, wash down, and frozen food 

thawing. 
r. Use air-cooled ice machines. 

 

Construction 
 

Operation 
 

M. The Tribe shall implement a groundwater monitoring program preceded by a pump test (see FEIS 
Appendix G for a detailed description of the recommended pump test and monitoring program) as 
soon as feasible after project approval and preferably at least one year before opening of the 
project facilities to the public (to allow for baseline monitoring).  The pump test shall include at 
least one shallow monitoring well located in close proximity to the Laguna de Santa Rosa in order 
to verify that pumping associated with the Preferred Alternative will not affect the Laguna de 
Santa Rosa. 

 

NIGC 
 

USEPA 

Tribe Planning  
 

Construction 
 

Operation 
 

N. The Tribe shall implement a program to compensate neighboring well owners for impacts to well 
operation based on interference drawdown caused by project pumping.  The actual amount of 
interference drawdown associated with the project shall be estimated from the proposed pumping 
test and groundwater level monitoring program (see above and FEIS Appendix G).  At least one 
year of baseline data and one year of data after project pumping begins should be collected prior 
to implementation of the following well impact compensation program: 
a. Well Usability (Impacts 1 and 2) – The tribe shall reimburse the owners of wells that become 

unusable within three years of the onset of project pumping for a portion of the prevailing, 
customary cost for well replacement, rehabilitation or deepening.  The mitigation method for 
which reimbursement is made shall be the lowest-cost customary and reasonable method to 
restore the lost well capacity.  The percentage of the cost reimbursed by the tribe shall 

NIGC Tribe Planning  
 

Construction 
 

Operation 
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depend upon the degree to which the impact is caused by project pumping vs. pumping by 
other wells.  Reimbursement shall be for replacement in-kind; that is, for a well of similar 
construction, but deepened so as to restore the lost well capacity.  A depreciation allowance 
shall be subtracted from the reimbursement amount for wells or pumps that have condition 
issues.  In order to be eligible, the well owner must provide the Tribe with documentation of 
the well location and construction (diameter, depth, screened interval, pump type, etc.), and 
that the well was constructed and usable before project pumping was initiated. 

b. Diminished groundwater level near or below pump intake (Impact 3) – The Tribe shall 
reimburse the owners of wells with pumps that require lowering within three years of the 
onset of project pumping for a portion of the prevailing, customary cost for this service.  The 
percentage of the cost reimbursed by the Tribe shall take into consideration the degree to 
which the impact is caused by project pumping vs. pumping by other wells, and the degree 
to which a well’s capacity may have been reduced in the absence of project pumping due to 
shallow placement of the pump intake.  Replacement discharge piping shall not be 
reimbursed, and replacement of pumps shall not be reimbursed unless the pump was 
damaged due to project-related interference drawdown.  In order to be eligible, the well 
owner must provide the Tribe with documentation of the well location and construction, 
including pump intake depth, and that the well was constructed and usable before project 
pumping was initiated.  The Tribe must be made aware of the cost reimbursement claim 
prior to lowering of the pump intake, so that the need for possible well deepening, 
replacement or rehabilitation can be assessed.  At the Tribe’s discretion, compensation may 
be paid toward well deepening, replacement, or rehabilitation in lieu of toward lowering the 
pump intake. 

c. Increased Electrical and Maintenance Cost (Impact 4) – The Tribe shall reimburse well 
owners pumping more than 100 acre-feet/year for their additional annual electrical costs at 
the prevailing electrical rate based on the following formula: 

 
KWhr/year = (gallons Pumped/year) x (feet of interference drawdown)  
1,621,629   

 
In order to qualify for reimbursement, the well owner must provide proof of the actual annual 
volume of water pumped and/or the electrical usage associated with the pumping.  As an 
alternative to annual payments, a one-time lump sum payment of a mutually agreeable amount 
could be made.   

 
d. No reimbursement would be made available for wells installed after operation of the project 

wells commences.   
e. For any of the above impacts, the Tribe may choose at its discretion to provide the well 

owner with a connection to a local public or private water supply system in lieu of the above 
mitigation measures, at reduced cost in proportion to the extent the impact was caused by 
project pumping. 

f. The known owners of identified wells within two miles of the project pumping well(s) shall be 



MITIGATION MONITORING AND ENFORCEMENT PROGRAM 

 Page 6 of 29                                              Graton Rancheria Hotel and Casino  
                             MMEP  

MITIGATION MEASURE* RESPONSIBLE 
AGENCY 

IMPLEMENTING 
ENTITY 

TIMING  

notified of the well impact compensation program outlined above before project pumping 
begins.   

g. The Tribe shall contract with a third party, such as Sonoma County, to oversee this well 
impact compensation program. 

 
O. The proposed storm water detention basin shall retain a portion of the storm water runoff, where it 

will percolate into the ground, if possible without compromising primary stormwater flow control 
objectives.    

NIGC Tribe Planning 
  

Construction 
 

Operation 
 

Air Quality 
A. The generation of construction-related PM10 and PM2.5 emissions would cause a less-than-

significant impact.  However, Basic Control Measures and Enhanced Control Measures from 
Table 2 of the Bay Area Air Quality Management District (BAAQMD) CEQA Guidelines - 
Assessing the Air Quality Impacts of Projects and Plans are recommended as mitigation during 
construction.   

a. The Tribe shall designate an on-site Air Quality Construction Mitigation Manager (AQCMM) 
who shall be responsible for directing compliance with mitigation measures for the 
construction project. 

b. Basic Control Measures shall include the following: 

i. Water all active construction areas at least twice daily. 

ii. Cover all truckloads hauling soil, sand, and other loose materials or require all truckloads 
to maintain at least two feet of freeboard. 

iii. Pave, apply water three times daily, or apply (non-toxic) soil stabilizers to all unpaved 
access roads, parking areas and staging areas at construction sites. 

iv. Sweep daily (with water sweepers) all paved access roads, parking areas and staging 
areas at construction sites. 

v. Sweep streets daily (with water sweepers) if visible soil material is carried onto adjacent 
public streets. 

c. Enhanced Control Measures shall include the following: 

i. Hydroseed or apply (non-toxic) soil stabilizers to inactive construction areas (previously 
graded areas inactive for ten days or more). 

ii. Enclose, cover, water twice daily or apply (non-toxic) soil binders to exposed stockpiles 
(dirt, sand, etc.) 

NIGC Tribe Construction 



MITIGATION MONITORING AND ENFORCEMENT PROGRAM 

 Page 7 of 29                                              Graton Rancheria Hotel and Casino  
                             MMEP  

MITIGATION MEASURE* RESPONSIBLE 
AGENCY 

IMPLEMENTING 
ENTITY 

TIMING  

iii. Limit traffic speeds on unpaved roads to 15 mph. 

iv. Install sandbags or other erosion control measures to prevent silt runoff to public 
roadways. 

v. Replant vegetation in disturbed areas as quickly as possible. 

vi. Use of construction entrances to reduce soil/dust transport off-site. 

vii. Time-staged construction shall be used to avoid dust/open soils. 

 
B.     The generation of ROG, NOX, PM10, and diesel particulate matter emissions from construction 

equipment would cause a less-than-significant impact.  However, implementation of the following 
basic measures are recommended during construction in order to further reduce the effects from 
construction activities: 

a. To the extent that equipment and technology is available and cost effective, the contractor 
shall use catalyst and filtration technologies 

b. All diesel-fueled engines used in construction shall use ultra-low sulfur diesel fuel containing 
no more than 15-ppm sulfur, or a suitable alternative fuel. 

c. All construction diesel engines, which have a rating of 50 hp or more, shall meet the Tier II 
California Emission Standards for off-road compression-ignition engines, unless certified by 
the AQCMM that such an engine is not available for a particular use.  In the event that a Tier 
II engine is not available, Tier I compliant or 1996 (or newer) engines will be used 
preferentially.  Older engines will only be used if the AQCMM certifies that compliance is not 
feasible. 

d. All diesel fueled engines used in construction shall have clearly visible tags or other suitable 
means of identification showing that engine meets the above requirements 

e. Idle time shall be minimized to five minutes when the equipment is not in use, unless safety 
requirements or manufacturers specifications indicate that more time is required. 

f. Heavy duty diesel equipment shall be maintained in optimum running condition. 

 

NIGC Tribe Construction 

C.     In coordination with the regional transportation agency, such as the Sonoma County Transit, the 
Golden Gate Transit, and the potential Sonoma Marin Area Rail Transit (SMART) rail, the Tribe 
shall provide the following to support regularly-scheduled community transit or shuttle service to 
and from the nearest mutually-acceptable major transit node: 

d. Transit shelter benches, 

e. Street lighting, 

NIGC Tribe Planning  
 

Construction 
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f. Route signs and display, and  

g. Bus turnouts. 

 
D. The Tribe shall implement feasible travel demand management (TDM) measures for a project of 

this type.  These measures shall include, but are not limited to:  

a. Designation of an on-site TDM coordinator. 

b. Provisions to encourage bicycle commuting.  Bicycle lanes and parking areas will be provided 
wherever appropriate and feasible.  

c. Provision of transit use incentives, provision of information, printed schedules and commuter 
promotions. 

d. Carpool incentives, such as monetary or other rewards will be made available to employees. 

e. Installation of secure bicycle parking facilities at commercial areas. 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

E. Buses and other commercial diesel-fueled vehicles shall comply with the California Air Resource 
Board’s (CARB) Airborne Toxic Control Measure to Limit Diesel-Fueled Commercial Motor 
Vehicle Idling (California Code of Regulations, Title 13, Division 3, Article 1, Chapter 10, Section 
2485), which requires that the driver of any diesel bus shall not idle for more than five minutes at 
any location, except in the case of passenger boarding where a ten minute limit is imposed, or 
when passengers are onboard.  Furthermore, the Tribe shall provide a “Drivers Lounge” for bus 
and truck drivers to discourage idling.  

 

NIGC Tribe Planning 
  

Construction 
 

Operation 
 

F. Where feasible, the Tribe shall use alternative fuels for casino vehicles.  

 

NIGC Tribe Construction 
 

Operation 
 

G. The Tribe shall encourage and facilitate the use of ‘carpools’ for construction workers and facility 
employees; tour buses for casino patrons to reduce vehicular use and air pollution. 

 

NIGC Tribe Construction 
 

Operation 
 

H. The Tribe shall maintain all vehicles to manufacturer’s specifications.  

 

NIGC Tribe Construction 
 

Operation 
 

I. The Tribe shall ensure that buildings are oriented to take advantage of solar heating and natural 
cooling, and use passive solar designs. 

NIGC Tribe Planning 
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J. The Tribe shall ensure use of solar, low-emission, central, or tankless water heaters and install 
wall insulation that shall exceed Title 24 requirements. 

 

NIGC Tribe Planning  
 

Construction 
 

K. If mechanical ventilation is included in the parking structure design, the exhaust shall be vented in 
a direction away from inhabited areas.  Directing the exhaust away from inhabited areas would 
reduce the impacts of parking structure-generated CO to a less-than-significant level. 

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

L. The Tribe shall ensure that all shift changes occur during non-peak hours. 

 

NIGC Tribe Operation 

M. A minimum of 20 percent of landscape maintenance equipment used by the Tribe shall be electric 
and outlets shall be provided on the exterior of all buildings for this use.   

NIGC Tribe Planning 
  

Construction 
 

Operation 
 

N. A final Conformity Determination has been issued (see FEIS Appendix W) based upon evidence 
of conformance with the State Implementation Plan (SIP) for NOX and CO through the purchase 
of 149 tons of NOX Emission Reduction Credits (ERCs).  The ERCs will be purchased in the 
BAAQMD pursuant to an enforceable contract to purchase the ERCs before the start of 
construction (see FEIS Appendix W, Addendum 1). 

NIGC 
 

USEPA 

Tribe Planning 

O. Regional air quality impacts would be reduced, but not to a level that is less than significant for 
ROG, NOX, or PM10 with the addition of Mitigation Measures 6.3 A-M.  However, with the 
implementation of Mitigation Measure 6.3N, NOX impacts are less than significant.  With the 
implementation of Mitigation Measure 6.3P, ROG and PM10 impact would be less than 
significant, assuming Mitigation Measure P is cost and technologically feasible and appropriate 
mitigation programs are available within the air basin (see Table 1). If Mitigation Measure P is not 
implemented; then a significant and unavoidable impact to air quality would remain.   

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

P. One or more of the following measures will be implemented to reduce ROG and PM10 emissions 
to less than 15 tons per year and PM2.5 to less than 100 tons per year.  
a. Pave or resurface unpaved roadway(s) or roadway(s) in a deteriorated state within the San 

Francisco Bay Area Air Basin, which have a minimum daily vehicle count of 100 vehicles. 

b. Contribute to a program to retrofit residential fireplaces that do not meet USEPA certification 

NIGC Tribe 
 

Planning  
 

Construction 
 

Operation 
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standards within the San Francisco Bay Area Air Basin. 

c. Purchase low emission buses to replace older municipal or school buses used within the San 
Francisco Bay Area Air Basin.   

d. Purchase hybrid vehicles to replace existing governmental fleet vehicles within the San 
Francisco Bay Area Air Basin.  

e. Purchase and install on-site or within the San Francisco Bay Area Air Basin; a photovoltaic 
array, wind powered energy, and/or other form(s) of renewable energy.    

f. Contribute a fair share percentage to the synchronization of traffic signals within the San 
Francisco Bay Area Air Basin.   

g. Purchase Emission Reduction Credits if available from sources within the San Francisco Bay 
Area Air Basin. 

 

 

Q. The WWTP shall be constructed with comprehensive odor control facilities, including the injection 
of odor control oxidants at the sewage lift station and construction of a covered headworks with 
odor scrubber at the WWTP.   

 

NIGC Tribe Planning  
 

Construction 
 

R. Spray drift from the WWTP or spray disposal field shall be monitored daily during operation by 
qualified personnel. Spray drift from these two sources shall not be allowed to migrate out of the 
plant’s property boundaries.  In the event that spray drift emanating from sprayfield does migrate 
outside of the property boundaries, operational measures shall be taken to eliminate offsite drift of 
spray. 

 

NIGC 
 

USEPA 

Tribe Operation 

S. Spray field irrigation will cease when winds exceed 30 mph. 
 

NIGC 
 

USEPA 
 

Tribe Operation 

T. Proposed commercial land uses (e.g., loading docks) that have the potential to emit toxic air 
emissions shall be located as far away as feasibly possible from existing and proposed sensitive 
receptors in accordance with CARB’s Air Quality and Land Use Handbook.  In addition, loading 
docks will provide refrigeration trucks with electrical outlets.  Truck using the loading docks shall 
not idle for more than five minutes.   

 

NIGC Tribe Planning 
  

Construction 
 

Operation 
 

U. Air intakes associated with the heating and cooling system for buildings shall not be located next 
to potential TAC-emitting locations (e.g., loading docks) in accordance with CARB’s Air Quality 
and Land Use Handbook. 

 

NIGC Tribe Planning  
 

Construction 
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V. The Tribe shall ensure that ventilation of outdoor air is consistent with American Society of 

Heating, Refrigerating, and Air-conditioning Engineers (ASHRAE) Standard 62-19991 under all 
operating conditions. 

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

W. To limit public exposure to environmental tobacco smoke, the Tribe shall provide non-smoking 
areas, or “smoke-free zones” in the casino gaming area 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

X. The Tribe shall provide non-smoking rooms in the hotel. 
 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

Y. The Tribe shall ensure that comfort levels are acceptable to most occupants, and be consistent 
with ASHRAE Standard 55-19922, under all operating conditions. 

 

NIGC Tribe Planning 
  

Construction 
 

Operation 
 

Z. Signage shall be prominently displayed alerting patrons and employees of areas that permit 
smoking, noting that environmental tobacco smoke has been found to be deleterious to health, 
and noting the availability of a brochure(s) describing the health effects of exposure environmental 
tobacco smoke. 

 

NIGC Tribe Operation 

AA. A brochure(s) describing the health effects of exposure to environmental tobacco smoke shall be 
made available to casino patrons in common areas that permit smoking. 

NIGC Tribe Operation 

                                                           
1  ASHRAE Standard 62-1999, Ventilation for Acceptable Indoor Air Quality, is the generally accepted standard for commercial buildings in the United States. 
2  ASHRAE Standard 55-1992, Thermal Environmental Conditions for Human Occupancy, identifies many factors that influence thermal comfort and the perception 

of thermal conditions. Among them are temperature, radiation, humidity, air movement, vertical, and horizontal temperature differences, temperature drift, 
personal activity, and clothing. 
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BB. Prospective employees shall be informed, prior to their hire, that indoor smoking is permitted in 

portions of the buildings where they may be employed. 
 

NIGC Tribe Operation 

CC. Prospective employees shall be given a brochure(s) describing the health effects of exposure to 
environmental tobacco smoke. 

 

NIGC Tribe Operation 

DD. The Tribe shall ensure that significant expected sources of pollutant emissions are isolated from 
occupants using physical barriers, exhausts, and pressure controls. 

 

NIGC Tribe Planning  
 

Construction 
 

EE. The Tribe shall ensure that outdoor air entering the building is protected from contamination from 
local outdoor sources and from building exhausts and sanitation vents. 

 

NIGC Tribe Planning 
 

Construction 
 

FF. The Tribe shall ensure that provisions are made for easy access to heating, ventilation, and air 
conditioning (HVAC) equipment requiring periodic maintenance. 

 

NIGC Tribe Planning  
 

Construction 
 

GG. The Tribe shall ensure that occupant exposure to construction contaminants is minimized using 
protocols for material selection, preventive installation procedures, and special ventilation and 
pressure control isolation techniques. 

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

HH. The Tribe shall ensure the use of low-emitting building products pursuant to Integrated Waste 
Management Board’s Section 01350 where feasible. 

 

NIGC Tribe Planning 
 

Construction 
II. The Tribe shall plant trees and vegetation on-site or fund such plantings off-site.  The addition of 

photosynthesizing plants would reduce atmospheric CO2, because plants use CO2 for elemental 
carbon and energy production.  Trees planted near buildings would result in additional benefits by 
providing shade to the building; thus reducing heat absorption, reducing air conditioning needs 
and saving energy.  

 

NIGC Tribe Planning 
 

Construction 

JJ. The Tribe shall ensure use of solar, low-emission, central, or tankless water heaters and install 
wall insulation that shall exceed Title 24 requirements. 

 

NIGC Tribe Planning  
 

Construction 
 

KK. The Tribe shall use energy efficient appliances in the hotel and casino. NIGC Tribe Planning 
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Construction 

 
LL. Environmentally preferable materials shall be used to the extent practical for construction of 

facilities. 
 

NIGC Tribe Planning 
 

Construction 
MM. The Tribe shall install a photovoltaic cell array(s) on the roof of the proposed parking garage 

and/or the roof(s) of other on-site structures, if feasible.  The installation of photovoltaic (PV) on-
site would reduce dependence on Pacific Gas and Electric (PG&E) electricity.  PV cells convert 
energy from the sun into electrical energy with no emission of green house gases (GHGs); thus, 
the indirect GHG emissions would be reduced.   

 

NIGC Tribe Planning 
  

Construction 
 

NN. The Tribe shall enroll in the ClimateSmart program that is offered to PG&E customs to reduce 
their indirect GHG emissions form electrical generation to zero.  PG&E provides electricity uses 
with the opportunity to become “carbon neutral” under the ClimateSmart program.   

 

NIGC Tribe Planning  
 

Construction 
 

OO. The Tribe shall purchase CO2e offsets to reduce or eliminate GHG impacts, where feasible.     
 

NIGC Tribe Planning 
  

Construction 
 

PP. The Tribe shall increase the recycling goal noted in Mitigation Measure 5.2.8d from 25 to 50 
percent. 

 

NIGC Tribe Operation 

Biological Resources 
A. For impacts to wetlands or other waters of the U.S., authorization from the USACE is required.  

Replacement of directly affected wetlands will be at a ratio approved by the USACE.  Clean Water 
Act Section 401 water quality certification will also be required from the USEPA.   

USACE 
 

USEPA 

Tribe 
 

Planning 
  

Construction 
 

B. Wetland mitigation shall be accomplished through creation/restoration of seasonal wetlands onsite 
and/or within an open space preserve.  This creation/restoration will provide an increase in the 
inventory of seasonal wetlands for the area.  The proposed 1.5:1 ratio of seasonal wetland 
restoration/creation to impacted acreage is expected to be sufficient to satisfy the ratio of 
replacement to impacted acreage required by regulatory agencies based on wetland functions and 
values present on the Wilfred Site.  A detailed mitigation plan shall be designed that includes 
monitoring and reporting requirements, responsibilities, performance success criteria, reporting 
procedures and contingency requirements. 

 

USACE 
 

USEPA 

Tribe Planning 
  

Construction 
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C. A plan shall be developed and implemented to conserve ecological resources in the southern 
portion of the Wilfred Site.  The plan shall address management activities to ensure maintenance 
of breeding, refugial, and dispersal habitats for California tiger salamander (CTS); and should 
provide a grazing regimen that will conserve populations of Sonoma sunshine and Burke’s 
goldfields.  The current mitigation ratios for listed plants species on the Santa Rosa Plain as 
required in the Programmatic Biological Opinion are based on the presence of suitable versus 
occupied habitat, and the potential for presence of Burke's goldfields and Sonoma sunshine; or 
Sebastopol meadowfoam.  The site is considered to be occupied if surveys conducted using the 
USFWS protocol determined presence of the plants, or if the site had listed plants in the past.  
Protocol botanical inventories for federal listed plants on the Santa Rosa Plain consist of a 
minimum of three site visits per year and a minimum of two years of negative survey data within 
three years of project proposal submission to substantiate a negative finding.  Under the 
Programmatic Biological Opinion, seasonal wetlands such as those present on the Wilfred Site 
and that are within the range of the three listed plants species are considered suitable habitat for 
the listed plants even if intensive surveys fail to locate their presence.  This provision is necessary 
because seed banks are often persistent; some plant species may not produce seedlings for many 
years until conditions are appropriate.   

 

NIGC 
 

USFWS 

Tribe Planning 

D. Development impacts on CTS aestivation habitat on the Wilfred Site have been evaluated in a 
USFWS Biological Opinion, issued a on February 3, 2009.  This approved BO requires mitigation 
for CTS aestivation habitat at a ratio of 1:1 within 1.3 miles of a known breeding site.  And 3:1 for 
projects that are within 500 feet of an adult occurrence. 

With impacts to 81.13 acres of CTS habitat, Variant H-sub1 would require the purchase of 88.84 
acres in a mitigation bank or of farmland purchase and placement under a conservation 
easement.  Impacts to CTS aestivation habitat shall be mitigated off-site and shall consist of 
purchase of CTS credits from an approved mitigation bank or purchase of farmland providing 
suitable habitat for CTS (where CTS are known to occur) and placement of the land under 
conservation easement. 

At least a 50-foot buffer shall be maintained between wetlands and sprayfields.  Mitigation plans 
shall also include relocation of CTS from development areas (including locations of created 
wetlands), the use of biological monitors on a daily basis during construction and or excavation 
activities, and fencing to exclude the CTS from entering the construction zone.  Prior to 
construction work beginning each morning, the biological monitor will check equipment for animals 
and CTS under construction equipment and stored pipes.  The biological monitor shall also check 
all steep-walled holes and trenches greater than one foot in depth for any CTS.  The biological 
monitor shall remove CTS as needed from equipment and construction-related features (i.e., 
trenches, holes, etc.).  Purchase of credits at an off-site mitigation bank may be implemented if 
determined to be appropriate by the USFWS during the Section 7 consultation process.  

USFWS Tribe Planning  
 

Construction 
 

Operation 
 

E. A pre-construction survey for burrowing owls shall be conducted to ensure impacts to burrowing NIGC Tribe Planning  
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owls, if present in the construction area, do not occur during the nesting season.  The pre-
construction survey shall be conducted within 30 days prior to initiation of construction activity.  If 
active burrows are found prior to the nesting season, passive relocation measures shall be 
provided for each burrow in the area of the Wilfred, Stony Point site or Lakeville Site, as 
appropriate, that is rendered biologically unsuitable.  Passive relocation measures shall include 
the creation of two natural or artificial burrows for each burrow rendered biologically unsuitable.  
Daily monitoring shall be implemented until the owls have been relocated to the new burrows.  
This measure will reduce potential impacts to burrowing owls.  Other mitigation measures may be 
implemented in lieu of the proposed mitigation, including avoidance or passive relocation with 
one-way doors, as outlined in the “Staff Report on Burrowing Owl Mitigation” (CDFG, 1995). 

 

 
Construction 

 

F. Pre-construction surveys for nesting birds shall be conducted within 30 days prior to initiation of 
construction activity.  If feasible, construction and tree removal (grubbing, vegetation removal) 
should be timed to take place during late summer months and through winter, ideally from 
September through February, to avoid impacting nesting birds and other sensitive wildlife species.  
The approximate nesting season extends from February to September, with a peak nesting period 
between March through June.  If construction or grubbing activities are to take place between late 
February and late June, a pre-construction survey shall be performed by a qualified biologist to 
identify any active nests or other special-status species, at least two weeks prior to the start of 
construction.  If bird nests are found, appropriate buffer zones shall be established around all 
active nests to protect nesting adults and their young from construction disturbance.  Through 
direct consultation with wildlife agency staff, the size of buffer zones shall be determined based on 
site conditions and species involved.  If impacts to nests are unavoidable, consultation shall 
continue with specific agency guidelines followed for relocation. If construction is delayed for more 
than two weeks, a second survey shall be performed. 

 

NIGC 
 

USFWS 

Tribe Planning  
 

Construction 
 

G. All grading and clearing shall be conducted after April 15 and before October 15 of any year, 
depending on rainfall and/or site conditions to minimize erosion.  Access roads and routes will be 
limited, as well as the construction staging area, to the minimum size required to achieve the 
goals of the project.  A speed limit of 15 mph on dirt roads shall be maintained.  These practices 
will limit erosion and dust borne particles.   

 

NIGC 
 

USEPA 

Tribe Planning  
 

Construction 
 

H. During construction, vegetation shall only be cleared from the permitted construction footprint and 
necessary lay-down and assembly areas.  Areas cleared of vegetation, pavement, or other 
substrates shall be stabilized as quickly as possible and BMPs applied (erosion fencing, straw 
and other material applied to soils) to prevent erosion and runoff that could affect steelhead fish in 
the Laguna de Santa Rosa.  

 

NIGC 
 

USEPA 

Tribe Construction 

I. Hazardous materials including fuels, oils, solvents, etc., shall be stored in sealed containers in a 
designated location at a minimum of 200 feet from aquatic environments.  All fueling and 

NIGC Tribe Construction 
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maintenance of equipment shall be conducted at a minimum of 200 feet from aquatic 
environments.   

 

 
USEPA 

 
Operation 

 
J. All food items and food-related trash shall be sealed in containers prior to leaving the construction 

site at the end of the workday; these items shall be removed from the site once every three days.  
This measure will limit attraction of wildlife and eliminate trash pollution in the Laguna de Santa 
Rosa.   

 

NIGC Tribe Construction 

K.  Where appropriate, vegetation removed as a result of project activities shall be replaced with 
native species that are of value to local wildlife.  Native plants have a significant cultural value, are 
generally more valuable as wildlife food sources, and require less irrigation, fertilizers, and 
pesticides than exotic species. 

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

L. Turn off as many exterior and interior lights as possible during the peak bird migration hours of 
midnight to dawn to reduce potential building collisions with migration birds. 

 

NIGC Tribe Operation 

M. Install downcast lights with top and side shields to reduce upward and sideways illumination.  This 
will reduce potential disorientation affects from non-directed shine to birds and wildlife species. 

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
 

N. The Tribe shall make feasible changes to the parking lot design, in consultation with the USACE, 
to reduce wetland fill. 

 

USACE Tribe Planning 
  

Construction 
 

Cultural Resources 
A. The Tribe will implement all mitigation measures concurred upon by the State Historic 

Preservation Officer (SHPO) during the Section 106 consultation process, including, but not 
limited to, the following: 

a. Site RPC-5 shall be avoided by all ground disturbing activity. 

SHPO Tribe Planning 

B. To avoid potential impacts to previously unknown cultural resources, including subsurface 
resources, the Tribe shall include the following requirements in construction contract 
specifications for the project: 

a. In the event of any inadvertent discovery of archaeological resources during construction-

NIGC 
 

BIA 
 

Tribe Planning 
  

Construction 
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related earth-moving activities, all such finds shall be subject to Section 106 of the National 
Historic Preservation Act (NHPA) as amended (36 CFR 800).  Once the land has been taken 
into trust for the Tribe, the inadvertent discovery of archaeological resources is also subject to 
the Native American Graves Protection and Repatriation Act (NAGPRA) (25 USC 3001 et 
seq.) and the Archaeological Resources Protection Act (ARPA) of 1979 (16 U.S.C. 470 aa-
mm).  Specifically, procedures for post review discoveries without prior planning pursuant to 
36 CFR 800.13 shall be followed.  The following shall apply to the inadvertent discovery of 
both archaeological or paleontological resources: All work within 50 feet of the find shall be 
halted until a professional archaeologist, or paleontologist as appropriate, can assess the 
significance of the find.  If any find is determined to be significant by the archaeologist, or the 
paleontologist, then representatives of the Tribe and BIA shall meet with the archaeologist, or 
paleontologist, to determine the appropriate course of action. 

b. If human remains are discovered during ground-disturbing activities on Tribal lands, pursuant 
to NAGPRA, Section 10.4 Inadvertent Discoveries, the County coroner, the Tribal Official, 
and representatives from the BIA and NIGC shall be contacted immediately.  No further 
disturbance shall occur until the County coroner, the Tribal Official, and the BIA and NIGC 
representatives have made the necessary findings as to the origin and disposition.   

 

SHPO 

Socioeconomic Conditions and Environmental Justice 
A. The Tribe shall provide annual payments of at least $157,500 to Sonoma County to mitigate for 

fiscal impacts to Sonoma County.  The County and the Tribe are free to negotiate payments 
greater than this amount; however, a MOU must at least provide for annual payments of $157,500 
in order to mitigate fiscal impacts to a less-than-significant level.   

NIGC Tribe Operation 

B. Given that Variant H-sub1 has a gaming component that is smaller than FEIS Alternatives A-C, 
but still larger than most in California, the same crime mitigation payments cited in FEIS Table 5-5 
(Table 4 in Section 6.6 of the ROD) and the City of Rohnert Park MOU would apply.  Thus, the 
Tribe shall provide annual payments of at least $500,000 to the City of Rohnert Park and 
$700,000 to Sonoma County and the additional neighboring cities (distributed per Table 4).   

NIGC Tribe Operation 

C. The Tribe shall provide at least $250,000 per year to a problem gambling treatment and 
prevention program(s).  In order to maximize the effectiveness of MOU payments to treatment 
and prevention programs, the organization that receives the payments for problem gambling 
treatment must serve the Sonoma County region, and be accessible to County residents. 

NIGC Tribe Operation 

D. The Tribe shall prominently display (including on any automatic teller machines (ATMs) located 
on-site) materials describing the risk and signs of problem and pathological gambling behaviors.  
Materials shall also be prominently displayed (including on any ATMs located on-site) that provide 
available programs for those seeking treatment for problem and pathological gambling disorders, 
including, but not limited to a toll-free hotline telephone number. 

NIGC Tribe Planning 
 

Construction 

E. The Tribe shall train employees to recognize domestic violence and sexual assault situations, 
display domestic violence hotline numbers, and work with local agencies in domestic violence and 
sexual assault prevention.  

 

NIGC Tribe Planning  
 

Construction 
 



MITIGATION MONITORING AND ENFORCEMENT PROGRAM 

 Page 18 of 29                                              Graton Rancheria Hotel and Casino  
                             MMEP  

MITIGATION MEASURE* RESPONSIBLE 
AGENCY 

IMPLEMENTING 
ENTITY 

TIMING  

Operation 
F. The Tribe shall conduct annual customer surveys in an attempt to determine the number of 

problem and pathological gamblers and make this information available to City of Rohnert Park, 
Sonoma County, state or federal gaming regulators upon request. 

 

NIGC Tribe 
 

Operation 

G. The Tribe shall undertake responsible gaming practices that at a minimum require that employees 
be educated to recognize signs of problem gamblers, that employees be trained to provide 
information to those seeking help, and that a system for voluntary exclusion be made available.  

 

NIGC Tribe Operation 

H. ATMs shall be not be visible from gaming machines and gaming tables.   
 

NIGC Tribe Planning  
 

Construction 
 

Operation 
Transportation/Circulation 
A. Since Caltrans’ funding is limited, the Tribe shall pay for a proportionate share of the remaining 

costs (if any) to implement the Caltrans high-occupancy vehicle (HOV) projects along US-101 
between Wilfred Avenue and Old Redwood Highway, thereby assisting in a more expedited and 
timely construction schedule (near term).   
 

NIGC Tribe 
 

Planning  

B.     The Tribe shall contribute a proportionate share of the costs to widen Wilfred Avenue from 
Redwood Drive to Langner Avenue to three lanes in the near term and five lanes in the long term 
(2020).   

 

NIGC Tribe 
 

Planning  
 

Construction 
 

Operation 
C. The Tribe shall support efforts to complete the US-101 HOV lane project so that it can become 

operational prior to the scheduled completion as estimated by Caltrans (near term).   
 

NIGC Tribe 
 

Planning  

D. The Tribe shall contribute a proportionate share of the remaining costs (if any) of the construction 
of the Wilfred Avenue interchange project, including HOV lanes, ramp metering, and auxiliary 
lanes and support efforts related to the completion of the project in a timely fashion (near term).   

NIGC Tribe 
 

Planning 

E. The ramp metering shall be adjusted to account for the additional project traffic at the Wilfred 
Avenue interchange in the long term (2020).     

NIGC Tribe 
 

Planning 
  

Construction 
 

Operation 
F. The Tribe shall contribute a proportionate share to the construction of an additional traffic lane in 

the southbound direction from Santa Rosa Avenue to Rohnert Park Expressway and from SR-116 
NIGC Tribe Planning 
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to West Sierra Avenue (2020).  The Tribe shall contribute a proportionate share to the 
construction of auxiliary lanes between Rohnert Park Expressway and SR-116 (2020).     

Construction 
 

Operation 
G. Should the above additional traffic lane mitigation on US-101 be infeasible or unavailable as 

mitigation in the near-term or long-term, the Tribe shall investigate other options to reduce traffic 
congestion on US-101, such as partial funding of the planned SMART commuter transit system 
and other regional transit programs.   

NIGC Tribe Planning 
  

Construction 
 

Operation 
H. A Traffic Management Plan (TMP) shall be prepared in accordance with standards set forth in the 

United State Department of Transportation (USDOT) Manual on Uniform Traffic Control Devices 
for Streets and Highways.  The traffic management plan shall be submitted to each affected local 
jurisdiction and/or agency. Also, prior to construction, the Tribe shall work with emergency service 
providers to avoid obstructing emergency response service.  Police, fire, ambulance, and other 
emergency response providers shall be notified in advance of the details of the construction 
schedule, location of construction activities, duration of the construction period, and any access 
restrictions that could impact emergency response services.  The TMP shall include details 
regarding emergency service coordination.  Copies of the TMP shall be provided to all affected 
emergency service providers. 
 

NIGC Tribe Planning 
  

Construction 
 

I. Flagging done in consultation with the California Highway Patrol (CHP), Caltrans, and the 
County’s Sheriff’s Department, shall be provided when necessary to assist with traffic control. 
 

NIGC Tribe Construction 

J. Importation of construction material shall be scheduled outside of the area wide commute peak 
hours. 

NIGC Tribe Construction 

K. Preferential carpool or vanpool spaces shall be provided at the site to encourage ridesharing by 
employees and patrons. 

NIGC Tribe Planning 
  

Construction 
 

Operation 
L. The Tribe shall sponsor charter buses from destinations such as Marin County and the North Bay.   NIGC Tribe Operation 
M. The Tribe shall provide a shuttle between the casino and Rohnert Park transit hubs that would 

operate on a half hour rotational basis during busy hours and on a on call basis in the times when 
the frequency of employees and patrons arriving or leaving busy is low. 

NIGC Tribe  Operation 

N. Where feasible, lane closures or obstructions associated with construction shall be limited to off-
peak hours to reduce traffic congestion and delays.   

NIGC Tribe       
Construction 

O. Prior to construction, the Tribe shall work to notify all potentially affected parties in the immediate  NIGC Tribe Planning 
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vicinity of the Wilfred Site, as appropriate.  Notification shall include a construction schedule, 
location of construction activities, the duration of construction period, and alternative access 
provisions. 

P. Emergency service providers shall be notified of the areas that have the greatest potential for 
unusual traffic delays as a result of construction activities.  Specific detours shall be 
recommended to circumvent any area that might suffer traffic delays. 

 NIGC Tribe Planning 
  

Construction 
 

Q. The Tribe shall coordinate with the Green Music Center during events that will generate high 
traffic levels.  During that period, traffic control services at the Rohnert Park Expressway 
interchange may be necessary.  Thus, the Tribe shall provide funding for special event traffic 
monitoring at the Rohnert Park Expressway interchange to identify conflicts during outdoor events 
generating high traffic levels.  Should conflicts occur, the Tribe shall provide traffic management 
coordination between the project and the Green Music Center, in consultation with the CHP and 
Caltrans. 

NIGC 
 

CHP 
 

Caltrans 

Tribe 
 

CHP 
 

Caltrans 

       Operation 

R. Debris along construction vehicle routes shall be monitored daily during construction and the 
roadways cleaned as necessary. 

NIGC Tribe      
Construction 

S. The Tribe shall contribute their fair share to bicycle and pedestrian facilities that will increase 
casino patronage.  The Tribe shall consider bicycle and pedestrian circulation in the design of 
intersections and turning movements, and that adequate sidewalk facilities, striped crosswalks, 
and pedestrian countdown signals for elderly and disabled citizens be provided. 

NIGC Tribe Planning  
 

Construction 
 

T. The Tribe shall minimize the amount of construction fill transported on the surrounding street 
network by eliminating the off-site travel route except where necessary to obtain materials that 
cannot be obtained on-site.  Potential options for eliminating off-site transport include moving fill 
material via conveyors across barriers such as creeks and ditches or installing temporary bridges 
for haul vehicles across the barriers. 

NIGC Tribe Planning 
  

Construction 
 

U. Construction material importation shall be scheduled outside of the area wide commute peak 
hours.  Debris along the truck route caused by trucks should be monitored daily and the roadways 
shall be cleaned as necessary.   

NIGC Tribe        
Construction 

V. Roadways subject to fill truck traffic shall be assessed by an independent third party consultant 
prior to the start of construction and following the completion of construction.  If the third party 
determines that roadway deterioration has occurred as a result of casino construction, the Tribe 
shall pay to have surrounding roadways resurfaced to restore the pavement to at least pre-
construction condition, unless the resurfacing is already expected to occur within a year or sooner 
in conjunction with other planned or proposed roadway improvements.  In any event, the Tribe 
shall fully fund the restructuring of Labath Avenue and Langner Avenue between Wilfred Avenue 
and Business Park Drive following construction to facilitate site access. 

NIGC Tribe 
 

Planning  
 

Construction 
 

Operation 
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W. Even if Wilfred Avenue is not widened to increase capacity, due to the increased use of the 
roadway in combination with future cumulative traffic, the Tribe shall make a proportionate share 
contribution to roadway improvements along Wilfred Avenue from Redwood Drive to Stony Point 
Road, including widened shoulders and Class II bike lanes consistent with applicable standards.   

NIGC         Tribe 
         

Planning 
  

Construction 
 

Public Services 
A. Construction waste shall be recycled to the fullest extent practicable by diverting green waste and 

recyclable building materials from the solid waste stream 
NIGC Tribe Construction 

B. Environmentally preferable materials shall be selected, to the extent practicable, for construction 
of facilities. 

NIGC Tribe Planning  
 

Construction 
 

C. A solid waste management plan shall be adopted by the Tribe that addresses recycling and solid 
waste reduction on-site.  The plan shall have a goal of at least 25% diversion of materials from 
disposal, which includes reduction, recycling, and reuse measures.   

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
D. The Tribe shall install a trash compactor for cardboard and paper products. 

 
NIGC Tribe Planning 

  
Construction 

 
Operation 

E. The Tribe shall install recycling bins throughout the facilities for glass, cans, and paper products. 

 
NIGC Tribe Planning  

 
Construction 

 
Operation 

F. Decorative trash and recycling receptacles shall be placed strategically throughout the area of the 
Wilfred Site, Stony Point site, or the Lakeville site, as appropriate, to encourage people not to litter 
at the facilities.   

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
G. Security guards shall be trained to discourage on-site littering.   

 
NIGC Tribe Operation 

H. The Tribe shall pay all standard fees for trash collection and disposal.  NIGC Tribe Operation 
I. Air conditioning and refrigeration systems shall utilize environmentally friendly refrigerants.  

Energy efficient chillers shall also be utilized.   
NIGC Tribe Planning  
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 Construction 
 

Operation 
J. The air handling systems shall utilize outside air economizer cycles to take advantage of ambient 

cooling when the outside air temperature is below 55 degrees F.  Economizer cycles may be able 
to reduce cooling requirements by 20 to 30 percent.  

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
K. For applicable alternatives, hotel and casino buildings shall be equipped with a direct digital 

energy management and control system to perform energy conservation measures, such as 
optimum start/stop, duty cycling, and demand limiting.  This management system will ensure that 
the project will not consume any more energy than is necessary.   

 

NIGC Tribe Planning  
 

Construction 
 

L. The Tribe shall use energy efficient appliances where feasible.  

 
NIGC Tribe Planning 

  
Construction 

 
M. The Tribe shall make an agreement with the applicable City or County department to address 

inspection, maintenance, and operation of any swimming pools, spas, or hot tubs available to 
patrons.  The terms of the agreement shall include design review of the swimming facilities, 
inspection of the swimming facilities prior to operation, and at least one annual inspection for 
seasonal swimming facilities or bi-annual inspections for year-round swimming facilities thereafter.  
The agreement shall include a commitment to comply with standards for design, maintenance, 
and operation similar to those followed by non-tribally owned businesses in the City or County, as 
applicable. 

 

NIGC Tribe 
 

City of Rohnert Park 
 

Sonoma County 

Planning 
  

Construction 
 

Operation 

N. The Tribe shall provide on-site security to reduce and prevent criminal and civil incidents.  

 

NIGC Tribe Operation 

O. The Tribe shall adopt employee training programs and policies relating to responsible beverage 
services with annual training, which would include, but not be limited to, checking patron 
identification and refusing service to those who have imbibed beyond their ability to function 
safely.  The Tribe shall collaborate with law enforcement by warning intoxicated patrons not to 
drive and by reporting drunk drivers to the authorities 

 

NIGC Tribe Operation 

P. The Tribe shall support local law enforcement efforts in conducting DUI checkpoints and other 
programs known to reduce the impacts of alcohol on the community (support shall include fully 
funding at least one DUI checkpoint in the vicinity of the development monthly or less frequently at 
the discretion of local law enforcement providers). 

NIGC Tribe 
 

Sonoma County 
  

Operation 
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 CHP
Q. All parking areas shall be well lit and monitored by parking staff and/or security guards.  This will 

aid in the prevention of auto theft and other related criminal activity. 

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
R. The Tribe shall provide traffic control with appropriate signage and the presence of peak-hour 

traffic control staff.  This will aid in the prevention of off-site parking, which could create possible 
security and safety issues. 

 

NIGC Tribe Operation 

S. The Tribe shall pass an ordinance creating a standard policy that encourages responsible drinking 
and designated driver programs.  As part of this policy, the employees serving alcohol shall 
undergo annual Responsible Beverage Service Training (RBST), also known as “server training.”  
RBST educates mangers, servers and sellers at alcohol establishments about strategies to avoid 
illegally selling alcohol to underage youth or intoxicated patrons.  The goal of RBST is to decrease 
the number of illegal alcohol sales to underage youth and intoxicated patrons through education 
programs.  Information provided in server training must at a minimum include: 

 The importance of checking age identification of customers who appear to be under the age 
of 30. 

 How to identify fake IDs and what to do once a fake ID is confiscated. 
 How to recognize situations in which adults are buying alcohol for underage youth. 
 How to refuse sales to individuals who may supply alcohol to underage youth. 
 How to identify intoxicated customers. 
 How to refuse service to underage youth and intoxicated customers. 

 

NIGC Tribe Planning 
  

Construction 
 

T. To mitigate potential impacts to law enforcement resources, the Tribe shall adopt rules prohibiting 
anyone under 21 years of age from gambling, adopt employee training programs and policies 
relating to responsible beverage services with annual training, conduct background checks of all 
gaming employees, provide a full complement of security personnel at the site at all times, and 
adopt programs and policies which discourage gang members from visiting the gaming facilities. 

 

NIGC Tribe Planning  
 

Construction 
 

Operation 

U. Hotel management shall work collaboratively with school and law enforcement personnel to 
prevent the use of hotel rooms for parties involving minors and the hotel shall have an internal 
monitoring program to reduce the incidence of such parties 

 

NIGC Tribe Operation 

V.     Areas surrounding the gaming facilities shall have “No Loitering” signs in place, shall be well lit 
and shall be patrolled regularly.  This will aid in the prevention of illegal loitering and loitering 
behavior that could potentially lead to other criminal acts. 

NIGC Tribe Planning  
 

Construction 
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Operation 

W. Any construction equipment that normally includes a spark arrester shall be equipped with an 
arrester in good working order.  This includes, but is not limited to, vehicles, heavy equipment, 
and chainsaws.  During construction, staging areas, building areas, and/or areas slated for 
development using spark-producing equipment shall be cleared of dried vegetation or other 
materials that could serve as fuel for combustion.  To the extent feasible, the contractor shall keep 
these areas clear of combustible materials to maintain a firebreak. 

 

NIGC Tribe Construction 

X.     The Tribe shall make reasonable provisions for adequate emergency, fire, medical, and related 
relief and disaster services for patrons and employees including the development of a disaster 
management plan. 

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
Y. The Tribe shall use fire resistant construction materials and equip all enclosed buildings with 

automatic sprinkler systems.  The automatic sprinkler systems shall be designed to meet or 
exceed the NFPA standards governing the different occupancies associated with the project 
structures. 

 

NIGC Tribe Planning  
 

Construction 
 

Z. The Tribe shall employ the most modern construction and fire-engineering techniques in their 
automatic fire containment system designs so that any fire encountered is contained to the room 
of origin. 

 

NIGC Tribe Planning  
 

Construction 
 

AA. Through the use of modern fire engineering technology, the Tribe shall create and maintain a 
facility equipped with early detection systems that assure an initial response time to any fire alarm 
(automatic, local, or report) within three minutes.  These systems shall include automatic sprinkler 
systems in the occupied areas and smoke detection, along with automatic sprinkler systems, in 
the areas of the facility that are normally unoccupied, such as storerooms and mechanical areas. 

 

NIGC Tribe Planning  
 

Construction 
 

BB. If only one fire pump is provided, it will be either diesel, or provided with emergency power; 
thereby, meeting the requirements of the CFC, and the California Building Code (CBC).   

 

NIGC Tribe Planning 
  

Construction 
 

CC. Prior to operation, the Tribe shall enter into an agreement with a fire service provider to provide 
primary fire protection services.   

 

NIGC Tribe Planning 
  

Construction 
 

DD. Prior to operation, the Tribe shall enter into a contract with AMR or another entity for ambulance 
service.   

NIGC Tribe Planning  
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 Construction 
 

Noise 
A. On-site HVAC equipment shall be shielded to reduce noise. 

 
NIGC Tribe Planning  

 
Construction 

 
Operation 

B. To the extent feasible, HVAC equipment shall be located a significant distance from neighboring 
houses along Whistler Avenue, Wilfred Avenue, and Labath Avenue.  Whenever an HVAC unit is 
to be placed within 125 feet of an existing residence, an acoustical analysis shall be required to 
demonstrate that the HVAC noise level does not exceed 45 dBA at the nearest residence.   

 

NIGC Tribe Planning  
 

Construction 
 

C. The Tribe shall fully fund the cost of installation of acoustically-rated, dual pane windows (with a 
minimum Sound Transmission Class (STC) rating of 30) and acoustically rated doors on the 
facades facing the noise source(s) to minimize noise effects for residences adjacent to Wilfred 
Avenue between Redwood Drive and Stony Point Road.  

 

NIGC Tribe Planning  
 

Construction 
 

D. The Tribe shall fully fund the cost for the construction of raised, landscaped berms or solid walls 
at least 8 feet in height in order to separate sources of unwanted noise (including on-site traffic 
circulation noise) from potential noise receptors along Wilfred Avenue.  Should a wall be installed, 
it shall be attractively designed.  Adjacent landowners and adjacent governmental jurisdictions 
shall be consulted with prior to finalizing the design of the berm or wall.     

 

NIGC Tribe Planning  
 

Construction 
 

E. Unnecessary vehicle idling shall be prevented during loading dock operations occurring between 
the hours of 10:00 PM and 7:00 AM.  

 

NIGC Tribe Operation 

F. Buses shall not be allowed to idle unnecessarily in areas adjacent to sensitive receptors.  Bus 
parking areas shall also be located as far as feasible from sensitive receptors.       

 

NIGC Tribe Operation 

G. To the extent feasible, project construction shall not occur prior to 7:00 AM or after 10:00 PM. NIGC Tribe Construction 

H. Pile driving, should it take place, shall not occur prior to 9:00 AM or after 5:00 PM.   
 

NIGC Tribe Construction 

I. On-site wastewater treatment plant equipment shall be shielded or enclosed.   
 

NIGC Tribe Planning  
 

Construction 
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Operation 

J. Stationary noise-producing equipment such as compressors and generators shall be placed as far 
as practical from homes, and shielding shall be provided between any such equipment and 
homes when it is necessary to operate the equipment closer than 200 feet from a home.   

 

NIGC Tribe Planning  
 

Construction 
 

Operation 
Hazardous Materials 

A.      In the event that contaminated soil and/or groundwater or other hazardous materials are 
encountered during construction-related earth-moving activities, all work shall be halted until a 
qualified individual can assess the extent of contamination.  If contamination is determined to be 
significant, representatives of the Tribe shall consult with the USEPA to determine the appropriate 
course of action, including the development of a sampling plan and remediation plan if necessary. 

NIGC 
 

USEPA 

Tribe Construction 

B.     To reduce the potential for accidental releases, fuel, oil, and hydraulic fluids shall be transferred 
directly from a service truck to construction equipment and shall not otherwise be stored onsite.  
Paint, paint thinner, solvents, cleaners, sealants, and lubricants used during construction shall be 
stored in a locked utility building, handled per the manufacturers’ directions, and replenished as 
needed. 

 

NIGC 
 

USEPA 

Tribe Planning  
 

Construction 
 

Operation 

C. Personnel shall follow written standard operating procedures (SOPs) for filling and servicing 
construction equipment and vehicles.  The SOPs, which are designed to reduce the potential for 
incidents involving the hazardous materials, shall include the following: 

a. Refueling shall be conducted only with approved pumps, hoses, and nozzles. 

b. Catch-pans shall be placed under equipment to catch potential spills during servicing. 

c. All disconnected hoses shall be placed in containers to collect residual fuel from the hose. 

d. Vehicle engines shall be shut down during refueling. 

e. No smoking, open flames, or welding shall be allowed in refueling or service areas. 

f. Refueling shall be performed away from bodies of water to prevent contamination of water in 
the event of a leak or spill. 

g. Service trucks shall be provided with fire extinguishers and spill containment equipment, such 
as absorbents. 

h. Should a spill contaminate any soil, the soil shall be put into containers and disposed of in 
accordance with local, state, and federal regulations. 

i. All containers used to store hazardous materials shall be inspected at least once per week for 
signs of leaking or failure. All maintenance and refueling areas shall be inspected monthly.  

NIGC 
 

USEPA 

Tribe Construction 
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Results of inspections shall be recorded in a logbook that shall be maintained on-site. 

j. Staging areas, welding areas, or areas slated for development using spark-producing 
equipment shall be cleared of dried vegetation or other materials that could serve as fuel for 
combustion.  To the extent feasible, the contractor shall keep these areas clear of 
combustible materials in order to maintain a firebreak. 

k. Any construction equipment that normally includes a spark arrester shall be equipped with an 
arrestor in good working order. 

 
D.     The amount of hazardous materials used in project construction and operation shall be kept at the 

lowest required volumes. 
NIGC 

 
USEPA 

 

Tribe Construction 
 

Operation 

E. The least toxic material capable of achieving the intended result shall be used to the extent 
practicable.  Non-toxic alternatives shall include garden care products and organic non-toxic 
cleaners when feasible.   

NIGC 
 

USEPA 
 

Tribe Construction 
 

Operation 

F. A hazardous materials and hazardous waste minimization program shall be developed, 
implemented, and reviewed annually by the Tribe to determine if additional opportunities for 
hazardous materials and hazardous waste minimization are feasible, for both project construction 
and operation. 

 

NIGC 
 

USEPA 

Tribe Planning  
 

Construction 
 

Operation 
G. Use of pesticides and toxic chemicals shall be minimized to the greatest extent feasible in 

landscaping; or less toxic alternatives shall be used. 
 

NIGC 
 

USEPA 
 

Tribe Operation 

H. In addition to mitigation described under FEIS Section 5.2.2, the following mitigation shall be 
implemented:  During the groundwater monitoring and pump tests, the potential for the vertical 
and lateral migration of contaminants from nearby leaking underground storage tank (LUST) sites 
shall be evaluated (see Appendix Z of the FEIS for detailed recommendations).  The pumping test 
conducted shall include taking water level measurements in wells that are screened in the Lower 
Intermediate Zone, Upper Intermediate Zone, and uppermost portion of the saturated zone to 
verify the conclusions based on historical well hydrographs, refine the drawdown model for the 
Site, and evaluate the potential for contaminant migration using a typical wellhead protection 
approach.  Implementation of the above measures will reduce any potential impacts to less than 
significant.   

 

NIGC 
 

USEPA 

Tribe Construction 
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I. Material Safety Data Sheets (MSDS) will be available to casino and emergency personnel and to 
janitors that identify emergency procedures, safe handling and storage practices.  A Hazardous 
Materials Business Plan for the WWTP will be prepared to addresses emergency response and 
employee training in first aide in the event a spill of citric acid and sodium hypochloride occurs 
that compromises the chemical storage containment vessels.   
 

NIGC 
 

USEPA 

Tribe Planning  
 

Construction 
 

Operation 

J. A Waste Water Contingency Plan shall be prepared for the WWTP prior to construction that shall 
identify potential system failures and containment measures.   These containment measures shall 
be made part of the WWTP design to ensure no untreated wastewater will be released from the 
WWTP in the event of a system failure.   
 

NIGC 
 

USEPA 

Tribe Planning  
 

Construction 
 

Operation 
K. Prior to demolition of any residential structures on the Wilfred site, an asbestos consultant will be 

hired by the Tribe to determine if Asbestos Containing Materials (ACMs) and lead based paints 
are present within the residential structures.  If ACMs are present within the residential structures, 
the Tribe shall comply with any federal NESHAP laws requiring BMPs to be employed during 
demolition as well as recommendations from the asbestos consultant for the removal and disposal 
of demolition debris that contain lead based paints and ACMs.  Recommendations shall at a 
minimum include BMPs such as applying water to the structures before, during, and after 
demolition.   
 

NIGC 
 

USEPA 

Tribe Planning 

Aesthetics 
A.     Design elements shall be incorporated into the project to minimize the impact of buildings and 

parking lots on the viewshed.  These elements include: 
a. Incorporation of landscape amenities to complement buildings and parking areas, including 

setbacks, raised landscaped berms and plantings of trees and shrubs (see Noise Mitigation 
Measures) 
 

b. Use of earth tones in paints and coatings, and native building materials such as stone. 
 

NIGC Tribe Planning  
 

Construction 
 

B. To minimize the impacts of light and glare:  
 

a. Placement of floodlights on buildings shall be set so as not to cast trespassing light off-site. 
 

b. Uplighting of structures has a high potential for off-site light spillage and shall be minimized by 
limiting uplighting to the main casino and hotel facades and prohibiting uplighting of the 
parking structure and ancillary structures.  Any uplighting of the main casino and hotel 
facades shall be directly focused on the structures.   
 

c. Shielding, such as with a horizontal shroud, shall be used for all outdoor parking lot lighting so 
as to ensure it is downcast. 

NIGC Tribe Planning 
  

Construction 
 

Operation 
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d. Timers shall be utilized so as to minimize lighting after a certain hour. 

 
e. Signs and facades shall be tastefully designed, without the use of obtrusive light emitting 

devices such as neon lights or flashing lights.   
f. All exterior glass shall be non-reflective low-glare glass.   

 
LEED Certification 
A. The Tribe shall pursue LEED Certification for the hotel component of the project. NIGC Tribe Planning  

 
Construction 

 
* Mitigation measures are included in this table in summary form for the NIGC’s current Preferred Alternative (Alternative H-sub1).  Thus, the lettering 
and organization of individual mitigation measures may not conform with the lettering and organization of mitigation measures in the FEIS or the ROD.   
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TECHNICAL MEMORANDUM 

 

DATE: JANUARY 22, 2010 

SUBJECT: COMPARISON OF SURROGATED PM2.5 EMISSION ESTIMATES TO URBEMIS 

MODELING RESULTS FOR THE GRATON CASINO AND HOTEL PROJECT.  

 

An air quality analysis was performed for the Proposed Project and Alternatives in the Draft and Final 
Environmental Impact Statement (EIS) for the Graton Rancheria Casino and Hotel Project using the 
Urban Emissions (URBEMIS) model that was current at the time of the analysis.  This model did not 
provide emission estimates for particulate matter 2.5 microns in size (PM2.5).  Therefore, particulate mater 
10 microns in size (PM10) was used as a surrogate to estimate PM2.5 emissions.  Specifically, 99.2 percent 
of PM10 emissions were used to estimate PM2.5 emissions, which was consistent with the California Air 
Resource Board’s speciation profile of gasoline powered engine emissions.   
 
The most recent version of URBEMIS now includes PM2.5 emission estimates for construction and 
operation for various land uses.  Therefore, to confirm that surrogated PM2.5 emissions are not 
underestimating actual impacts, the most recent URBEMIS air quality model was used to estimate PM2.5 
emissions for the Proposed Project (Alternative A) and the Preferred Alternative (Variant H-sub1).  These 
PM2.5 emission estimates were then compared to the surrogated PM2.5 emissions (Table 1).  URBEMIS 
output files are included as Attachment A.  
 

TABLE 1 
REPRESENTATIVE PM2.5 SURROGATED AND MODELED EMISSIONS 

Alternative/ 
Phase 

Surrogated 
PM2.5 

Modeled 
PM2.5 

Percent Over-Estimated 
by Surrogated Calculation 

                  tons per year  % 
Alternative A   

Construction1 4.2 1.28 69.5 
Operation 141 30.29 79.5 

Variant H-sub1 

Construction1 0.89 0.28 68.5 
Operation 138.49 26.33 80.9 

 
1 Based on the highest construction year 

emissions.   
Source: URBEMIS, 2007; AES, 2009. 
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Table 1 compares the surrogated PM2.5 emissions and the URBEMIS modeled PM2.5 emissions.  The 
Proposed Project and the Preferred Alternative were used as a representative sample of the other 
alternatives analyzed in the EIS.  This is appropriate given that the other alternatives use the same 
equations within the URBEMIS model to determine PM10 and PM2.5 and the same 99.2 percent of PM10 
emissions was used to determine surrogated PM2.5 emissions.  Therefore, the modeled results as a 
percentage of surrogated emissions estimates will be proportionally similar for all alternatives.  This is 
demonstrated by the similar results for the Proposed Project and Preferred Alternative, as shown in Table 
1.  The surrogated PM2.5 emissions were found to be at minimum 69.5 percent greater than the modeled 
PM2.5.  This demonstrates that the surrogated PM2.5 emission estimates are conservative in that they 
overestimate the amount of PM2.5 emissions emitted for each alternative.     
 



ATTACHMENT A 
URBEMIS OUTPUT FILES 

 



Page: 1 

12/18/20094:17:15 PM 

Urbemis 2007 Version 9.2.4 

Summary Report for Annual Emissions (TonsfYear) 

File Name: C:\Documents and Settings\equinn\Application Data\Urbemis\Version9a\Projects\Graton Alts. A, B, C,and F GHG.urb924 

Project Name: Graton GHG - Alternatives A, B, C, and F 

Project Location: Bay Area Air District 

On-Road Vehicle Emissions Based on: Version : Emfac2007 V2.3 Nov 1 2006 

Off-Road Vehicle Emissions Based on: OFFROAD2007 

CONSTRUCTION EMISSION ESTIMATES 

PM2.5 Dust PM2.5 PM2.5 
Exhaust 

2007 TOTALS (tons/year unmitigated) 0.90 0.38 1.28 

2007 TOTALS (tons/year mitigated) 0.90 0.38 1.28 

Percent Reduction 0.00 0.00 0.00 

2008 TOTALS (tons/year unmitigated) 0.02 0.51 0.53 

2008 TOTALS (tons/year mitigated) 0.02 0.51 0.53 

Percent Reduction 0.00 0.00 0.00 

2009 TOTALS (tons/year unmitigated) 0.01 0.48 0.49 

2009 TOTALS (tons/year mitigated) 0.01 0.48 0.49 

Percent Reduction 0.00 0.00 0.00 
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AREA SOURCE EMISSION ESTIMATES 

TOTALS (tons/year, unmitigated) 

OPERATIONAL (VEHICLE) EMISSION 
ESTIMATES 

TOTALS (tons/year, unmitigated) 

PM2.5 

0.00 

PM2.5 

30.29 

SUM OF AREA SOURCE AND OPERATIONAL EMISSION 
ESTIMATES 

TOTALS (tons/year, unmitigated) 

PM2.5 

30.29 
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Urbemis 2007 Version 9.2.4 

Combined Summer Emissions Reports (Pounds/Day) 

File Name: C:\Documents and Settings\equinn\Application Data\Urbemis\Version9a\Projects\Graton Alts. A, B, C,and F GHG.urb924 

Project Name: Graton GHG - Alternatives A, B, C, and F 

Project Location: Bay Area Air District 

On-Road Vehicle Emissions Based on: Version : Emfac2007 V2.3 Nov 1 2006 

Off-Road Vehicle Emissions Based on: OFFROAD2007 
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S'Jmmary Report 

CONSTRUCTION EMISSION ESTIMATES 

2007 TOTALS (Ibs/day unmitigated) 

2007 TOTALS (tbsfday mitigated) 

2008 TOTALS (Ibslday unmitigated) 

2008 TOTALS (Ibs/day mitigated) 

2009 TOTALS (Ibslday unmitigated) 

2009 TOTALS (Ibsloay mitigated) 

AREA SOURCE EMISSION ESTIMATES 

TOTALS (Ibslday. unmitigated) 

PMV2: ~I!~t 

26.86 

26.86 

0.13 

0.13 

0.13 

0.13 

OPERATIONAL (VEHICLE) EMISSION ESTIMATES 

TOTALS (Ibsfday. unmiligated) 

SUM OF AREA SOURCE AND OPERATIONAL EMISSION 
ESTIMATES 

TOTALS (Ibsfday, unmiligated) 

CO'lstructlon Unm~igat&d Detail Report: 

EMU 
EmlIlI>l 

10.47 

10.47 

3.91 

3.91 

5.88 

5.88 

fMZ,; 

0.02 

fMZ,; 

165.98 

fMZ,; 

166.00 

37.33 

37.33 

4.04 

4.04 

6.02 
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CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated 

PM2.5 Dust PM2.5 Exhaust PM2.5 

Time Slice 6/1/2007-6/29/2007 1.50 3.14 4.64 
Active Days: 21 

Demolition 06/01/2007- 1.50 3.14 4.64 
07/01/2007 

Fugitive Dust 1.46 0.00 1.46 

Demo Off Road Diesel 0.00 1.94 1.94 

Demo On Road Diesel 0.04 1.1 9 1.24 

Demo Worker Trips 0.00 0.00 0.00 

Time Slice 7/2/2007-8/31/2007 26.74 6.31 33.04 
Active Days: 45 

Mass Grading 07/01/2007- 26.74 6.31 33.04 
08/31/2007 

Mass Grading Dust 26.73 0.00 26.73 

Mass Grading Off Road Diesel 0.00 6.30 6.30 

Mass Grading On Road Diesel 0.00 0.00 0.00 

Mass Grading Worker Trips 0.01 0.01 0.02 

Time Slice 9/3/2007-9/28/2007 26.74 6.31 33.04 
Active Days: 20 

Fine Grading 09/01/2007- 26.74 6.31 33.04 
10/01/2007 

Fine Grading Dust 26.73 0.00 26.73 

Fine Grading Off Road Diesel 0.00 6.30 6.30 

Fine Grading On Road Diesel 0.00 0.00 0.00 

Fine Grading Worker Trips 0.01 0.01 0.02 
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Time Slice 10/1/2007-10/1/2007 ~ 10.47 37.33 
Active 1 

Building 10101/2007-09/30/2009 0.13 4.16 4.29 

Building Off Road Diesel 0.00 3.10 3.10 

Building Vendor Trips 0.05 098 104 

Building Worker Trips 0.07 0.08 0.15 

Fine Grading 09/0112007- 26.74 6.31 33.04 
10/01/2007 

Fine Grading Dust 26.73 0.00 26.73 

Fine Grading Off Road Diesel 0.00 6.30 6.30 

Fine Grading On Road Diesel 0.00 0.00 0.00 

Fine Grading Worker Trips 0.01 0.01 0.02 

Time Slice 10/2/2007-12131/2007 0.13 4.16 4.29 
Active Days: 65 

Building 10101/2007-09/30/2009 0.13 4.16 4.29 

Building Off Road Diesel 0.00 3.10 3.10 

Vendor Trips 0.05 0.98 1.04 

Building Worker Trips 0.07 0.08 0.15 

Time Slice 1/1/2008-12130/2008 0.13 3.91 4.04 
Active Days: 261 

10101/2007-09/30/2009 0.13 3.91 4.04 

Building Off Road Diesel 0.00 2.92 2.92 

Building Vendor Trips 0.05 0.91 0.96 

Building Worker Trips 0.07 0.08 0.15 
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Time Slice 12/31/2008-12/31/2008 0.13 3.91 4.04 
Active Days: 1 

Building 10/01/2007-09/30/2009 0.13 3.91 4.04 

Building Off Road Diesel 0.00 2.92 2.92 

Building Vendor Trips 0.05 0.91 0.96 

Building Worker Trips 0.07 0.08 0.15 

Coati ng 12/31/2008-12/31/2009 0.00 0.00 0.00 

Architectural Coating 0.00 0.00 0.00 

Coating Worker 0.00 0.00 0.00 

Time Slice 1/1/2009-7/31/2009 0.13 3.68 3.80 
Active Days: 152 

Building 10/01/2007-09/30/2009 0.13 3.67 3.80 

Building Off Road Diesel 0.00 2.77 2.77 

Building Vendor Trips 0.05 0.82 0.88 

Building Worker Trips 0.07 0.08 0.15 

Coating 12/31/2008-12/31/2009 0.00 0.00 0.00 

Architectural Coating 0.00 0.00 0.00 

Coating Worker Trips 0.00 0.00 0.00 
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Time Slice 8/3/2009-9/30/2009 0.13 5.88 6.02 
Active Days: 43 

Asphalt 08/01/2009-12/31/2009 0.01 2.21 2.22 

Paving Off-Gas 0.00 0.00 0.00 

Paving Off Road Diesel 0.00 2.12 2.12 

Paving On Road Diesel 0.00 0.09 0.09 

Paving Worker Trips 0.00 0.00 0.01 

Building 10/01/2007-09/30/2009 0.13 3.67 3.80 

Building Off Road Diesel 0.00 2.77 2.77 

Building Vendor Trips 0.05 0.82 0.88 

Building Worker Trips 0.07 0.08 0.15 

Coating 12/3112008-12/31/2009 0.00 0.00 0.00 

Architectural Coating 0.00 0.00 0.00 

Coating Worker Trips 0.00 0.00 0.00 

Time Slice 10/112009-1213112009 0.01 2.21 2.22 
Active Days: 66 

Asphalt 08/01/2009-12/31/2009 0.01 2.21 2.22 

Paving Off-Gas 0.00 0.00 0.00 

Paving Off Road Diesel 0.00 2.12 2.12 

Paving On Road Diesel 0.00 0.09 0.09 

Paving Worker Trips 0.00 0.00 0.01 

Coating 12/31/2008-12/31/2009 0.00 0.00 0.00 

Architectural Coating 0.00 0.00 0.00 

Coating Worker Trips 0.00 0.00 0.00 
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Phase Assumptions 

Phase: Demolition 6/1/2007 - 7/1/2007 - Type Your Description Here 

Building Volume Total (cubic feet): 85162 

Building Volume Daily (cubic feet): 16698 

On Road Truck Travel (VMT): 927.67 

Off-Road Equipment: 

1 Other Equipment (190 hpj operating at a 0.62 load factor for 8 hours per day 

2 Rubber Tired Dozers (357 hpj operating at a 0.59 load factor for 8 hours per day 

1 Tractors/Loaders/Backhoes (108 hpj operating at a 0.55 load factor for 8 hours per day 

Phase: Fine Grading 9/1/2007 - 10/1/2007 - Default Fine Site Grading Description 

Total Acres Disturbed: 25.62 

Maximum Daily Acreage Disturbed: 6.4 

Fugitive Dust Level of Detail: Default 

20 Ibs per acre-day 

On Road Truck Travel (VMT): 0 

Off-Road Equipment: 

2 Crawler Tractors (147 hpj operating at a 0.64 load factor for 8 hours per day 

3 Graders (174 hpj operating at a 0.61 load factor for 8 hours per day 

1 Off Highway Trucks (479 hpj operating at a 0.57 load factor for 8 hours per day 

2 Other Equipment (190 hpj operating at a 0.62 load factor for 8 hours per day 

2 Rubber Tired Loaders (164 hpj operating at a 0.54 load factor for 8 hours per day 

2 Scrapers (313 hpj operating at a 0.72 load factor for 8 hours per day 

3 Tractors/Loaders/Backhoes (108 hpj operating at a 0.55 load factor for 7 hours per day 

Phase: Mass Grading 7/1/2007 - 8/31/2007 - Type Your Description Here 

Total Acres Disturbed: 25.62 

Maximum Daily Acreage Disturbed: 6.4 

Fugitive Dust Level of Detail: Default 
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20 Ibs per acre-day 

On Road Truck Travel (VMT): 0 

Off-Road Equipment: 

2 Crawler Tractors (147 hpj operating at a 0.64 load factor for 8 hours per day 

3 Graders (174 hpj operating at a 0.61 load factor for 8 hours per day 

1 Off Highway Trucks (479 hpj operating at a 0.57 load factor for 8 hours per day 

2 Other Equipment (190 hpj operating at a 0.62 load factor for 8 hours per day 

2 Rubber Tired Loaders (164 hpj operating at a 0.54 load factor for 8 hours per day 

2 Scrapers (313 hpj operating at a 0.72 load factor for 8 hours per day 

3 Tractors/Loaders/Backhoes (108 hpj operating at a 0.55 load factor for 7 hours per day 

Phase: Paving 8/1/2009 -12/31/2009 - Default Paving Description 

Acres to be Paved: 6.4 

Off-Road Equipment: 

2 Pavers (100 hpj operating at a 0.62 load factor for 7 hours per day 

2 Paving Equipment (104 hpj operating at a 0.53 load factor for 6 hours per day 

3 Rollers (95 hpj operating at a 0.56 load factor for 7 hours per day 

Phase: Building Construction 10/1/2007 - 9/30/2009 - Default Building Construction Description 

Off-Road Equipment: 

3 Concrete/lndustrial Saws (10 hpj operating at a 0.73 load factor for 8 hours per day 

2 Cranes (399 hpj operating at a 0.43 load factor for 6 hours per day 

3 Other Equipment (190 hpj operating at a 0.62 load factor for 8 hours per day 

3 Rough Terrain Forklifts (93 hpj operating at a 0.6 load factor for 8 hours per day 

2 Tractors/Loaders/Backhoes (108 hpj operating at a 0.55 load factor for 8 hours per day 

Phase: Architectural Coating 12/31/2008 - 12/31/2009 - Default Architectural Coating Description 

Rule: Residential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250 

Rule: Residential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250 

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250 
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Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 1213112040 specifies a voe of 250 

Construclion Mitigated Detail Report: 

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day. Mitigated 

EM;:: ~ Q~sl EM2 ~ fxh~~~1 EM£.; 

Time Slice 6/1f2oo7-6/29/2007 1,50 3,14 4.64 
Active Days' 21 

DemollHon 06/01/2007- 150 3.14 4.64 
07101/2007 

Fugitive Dust 146 0.00 1.46 

Demo Off Road Diesel 000 1.94 1.94 

Demo On Road Diesel 0.04 119 1,24 

Demo Worker Trips 000 0.00 0.00 

Time Slice 712/2007-813112007 26,74 6.31 33.04 
Active Days: 45 

Mass Grading 07/0112007- 2674 6.31 33.04 
0813112007 

Mass Grading Dust 26.73 0.00 26.73 

Mass Grading Off Road Diesel 0.00 6.30 6.30 

Mass Grading On Road Diesel 0.00 0,00 0,00 

Mass Grading Worker Tnps 0.01 001 002 
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Time Slice 9/3/2007-9/28/2007 26.74 6.31 33.04 
Active Days: 20 

Fine Grading 09/01/2007- 26.74 6.31 3304 
10/01/2007 

Fine Grading Dust 26.73 0.00 26.73 

Fine Grading Off Road Diesel 0.00 6.30 6.30 

Fine Grading On Road Diesel 0.00 0.00 0.00 

Fine Grading Worker Trips 0.01 0.01 0.02 

Time Slice 10/1/2007-1011/2007 26.86 10.47 n..ll 
Active Days: 1 

Building 10/01/2007-09/30/2009 0.13 4.16 4.29 

Building Off Road Diesel 0.00 3.10 3.10 

Building Vendor Trips 0.05 0.98 1.04 

Building Worker Trips 0.07 0.08 0.15 

Fine Grading 09/01/2007- 26.74 6.31 33.04 
10101/2007 

Fine Grading Dust 26.73 0.00 26.73 

Fine Grading Off Road Diesel 0.00 6.30 6.30 

Fine Grading On Road Diesel 0.00 0.00 0.00 

Fine Grading Worker Trips 0.01 0.01 0.02 

Time Slice 10/2/2007-12/31/2007 0.13 4.16 4.29 
Active Days: 65 

Building 10/01/2007-09130/2009 0.13 4.16 4.29 

Building Off Road Diesel 0.00 3.10 3.10 

Building Vendor Trips 0.05 0.98 1.04 

Building Worker Trips 0.07 0.08 0.15 
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Time Slice 1/1/2008-12/30/2008 0.13 3.91 4.04 
Active Days: 261 

Building 10/01/2007-09/30/2009 0.13 3.91 4.04 

Building Off Road Diesel 0.00 2.92 2.92 

Building Vendor Trips 0.05 0.91 0.96 

Building Worker Trips 0.07 0.08 0.15 

Time Slice 12/3112008-12131/2008 0.13 3.91 4.04 
Active Days: 1 

Building 10/01/2007-09/30/2009 0.13 3.91 4.04 

Building Off Road Diesel 0.00 2.92 2.92 

Building Vendor Trips 0.05 0.91 0.96 

Building Worker Trips 0.07 0.08 0.15 

Coating 12/31/2008-12/31/2009 0.00 0.00 0.00 

Architectu ral 0.00 0.00 0.00 

Coating Worker 0.00 0.00 0.00 

Time Slice 1/1/2009-7/31/2009 0.13 3.68 3.80 
Active Days: 152 

1 % 1/2007-09/30/2009 0.13 3.67 3.80 

Building Off Road Diesel 0.00 2.77 2.77 

Building Vendor Trips 0.05 0.82 0.88 

Building Worker 0.D7 0.08 0.15 

Coating 12/3112008-12/31/2009 0.00 0.00 0.00 

Architectural Coating 0.00 0.00 0.00 

Coating Worker Trips 0.00 0.00 0.00 
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Time Slice 8/3/2009-9/30/2009 0.13 5.88 6.02 
Active Days: 43 

Asphalt 08/01/2009-12/31/2009 0.01 2.21 2.22 

Paving Off-Gas 0.00 0.00 0.00 

Paving Off Road Diesel 0.00 2.12 2.12 

Paving On Road Diesel 0.00 0.09 0.09 

Paving Worker Trips 0.00 0.00 0.01 

Building 10/01/2007-09/30/2009 0.13 3.67 3.80 

Building Off Road Diesel 0.00 2.77 2.77 

Building Vendor Trips 0.05 0.82 0.88 

Building Worker Trips 0.07 0.08 0.15 

Coating 12/3112008-12/31/2009 0.00 0.00 0.00 

Architectural Coating 0.00 0.00 0.00 

Coating Worker Trips 0.00 0.00 0.00 

Time Slice 10/112009-1213112009 0.01 2.21 2.22 
Active Days: 66 

Asphalt 08/01/2009-12/31/2009 0.01 2.21 2.22 

Paving Off-Gas 0.00 0.00 0.00 

Paving Off Road Diesel 0.00 2.12 2.12 

Paving On Road Diesel 0.00 0.09 0.09 

Paving Worker Trips 0.00 0.00 0.01 

Coating 12/31/2008-12/31/2009 0.00 0.00 0.00 

Architectural Coating 0.00 0.00 0.00 

Coating Worker Trips 0.00 0.00 0.00 
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Construction Related M"tiaation Measures 

The following mitigation measures apply to Phase: Architectural Coating 1213112008 - 1213112009 - Default Architectural Coating Description 

For Residential Architectural Coating Measures, the Residential Exterior: Use LOW" VOC Coatings mitigation reduces emissions by: 

ROG: 10% 

For Residential Architectural Coating Measures, the Residential Interior: Use Low VOC Coatings mitiQation reduces emissions by: 

ROG: 10% 

For Nonresidential Architectural CoatinQ Measures, the Nonresidential Exterior: Use Low VOC CoatinQs mitigation reduces emissions by: 

ROG: 10% 

For Nonresidential Architectural Coating Measures, the Nonresidential Interior: Use Low VOC Coatings mitigation reduces emissions by: 

ROG: 10% 

Area Source Unmit'9ated Detail Re;:>ort: 

AREA SOURCE EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated 

Natural Gas 

Hearth - No Summer Emissions 

Landscape 

Consumer Products 

Architectural Coatings 

TOTALS (Ibsfday, unm;flgated) 

~ 

0.01 

0.01 

om 

Area Source Changes to Defaults 
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Operationa l Unmit fgated Detail Report: 

OPERATIONAL EMISSION ESTIMATES Summer Pouoos Per Day, Uomitigated 

Hotel 

Casino 

TOTALS (Ibs/day, uomitigated) 

Operational Settings: 

Includes correction for passby trips 

PM25 

8.01 

157.97 

165.98 

Does not ioclude double counting adjustment for internal trips 

Analysis Year: 2020 Temperature (F): 85 Season: Summer 

Emfac: Version: Emfac2oo7 V2.3 Nov 1 2006 

Summary of Land Uses 

Land Use Type 

Hotel 

Acreage Trip Rate 

Casino 

Vehicle Type 

Light Auto 

Light Truck < 3750 Ibs 

Light Truck 3751-5750 Ibs 

Med Truck 5751-8500 Ibs 

2.72 

39.43 

:i!l;h!!.<le Eleet Mix 

Percent Type 

54.0 

12.6 

19.9 

6.6 

Unit Type No. Units Total Trips TotalVMT 

rooms 300.00 816.00 24,850.92 

1000 sq ft 408.00 16.087.44 489,935.95 

16.903.44 514,786.87 

Non-Catalyst Catalyst Diesel 

0.0 100.0 0.0 

0.0 98.4 1.6 

0.0 100.0 0.0 

0.0 100.0 0.0 
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Vehicle Type 

Lite-Heavy Truck 8501-10,000 Ibs 

Lite-Heavy Truck 10,001-14,000 Ibs 

Med-Heavy Truck 14,001-33,000 Ibs 

Heavy-Heavy Truck 33,001-60,000 Ibs 

Other Bus 

Urban Bus 

Motorcycle 

School Bus 

Motor Home 

Urban Trip Length (miles) 

Rural Trip Length (miles) 

Trip speeds (mph) 

% of Trips - Residential 

% of Trips - Commercial (by land use) 

Hotel 

Casino 

Home-Work 

11.8 

16.8 

35.0 

32.9 

Vehicle Fleet Mix 

Percent Type 

0.9 

0.6 

1.0 

0.3 

0.1 

0.1 

3.2 

0.1 

0.6 

Travel Conditions 

Residential 

No n-Cata Iyst 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

40.6 

0.0 

0.0 

Home-Shop Home-Other 

35.5 35.5 

7.1 7.9 

35.0 35.0 

18.0 49.1 

Commute 

11.8 

14.7 

35.0 

5.0 

5.0 

Catalyst 

77.8 

50.0 

20.0 

0.0 

0.0 

0.0 

59.4 

0.0 

83.3 

Commercial 

Non-Work 

35.5 

6.6 

35.0 

2.5 

2.5 

Diesel 

22.2 

50.0 

80.0 

100.0 

100.0 

100.0 

0.0 

100.0 

16.7 

Customer 

35.5 

6.6 

35.0 

92.5 

92.5 
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Operational Changes to Defaults 

Home-based work urban trip length changed from 10.8 miles to 11.8 miles 

Home-based shop urban trip length changed from 7.3 miles to 35.5 miles 

Home-based other urban trip length changed from 7.5 miles to 35.5 miles 

Commercial-based commute urban trip length changed from 9.5 miles to 11.8 miles 

Commercial-based non-work urban trip length changed from 7.35 miles to 35.5 miles 

Commercial-based customer urban trip length changed from 7.35 miles to 35.5 miles 
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