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SECTION 1: INTRODUCTION

HydroScience Engineers (HSe) was retained by Station Casincs to complete a feasibility study
evaluating the reguiatory, technical, and engineering issues associated with supplying water
and handling wastewater from the proposed Graton Rancheria Hotel and Casino Project
(Project). The objectives of this water and wastewater feasibility study are:

» To estimate the proposed Project’s water supply and wastewater disposal requirements,

o To describe the faciiities that would be required to supply the required water, and treat the
required amount of wastewater,

= To develop a strategy for dispasing of wastewater generated by the Project; and

o Toidentfy applicable water and wastewater permitting issues for the proposed Project.

This report evaluates these objectives for six potential project alternatives, as weil as a no
project alternative. This document describes each alternative’s water supply and wastewater
requirements, identifies projected flows and demands, and evaluates aliernative effluent
disposal strategies. Sections 4 through 7 present a plan summarizing the facilities required o
meet the Project objectives for the preferred alternative.

1.1 Proposed Project Sites

Three alternative site locations were identified for the alternatives identified for this project.
The Wilfred site is for Alternative A, which encompasses places of multiple sites, including:

1. A 68-acre site bordered roughly by Labath Avenue and a new unnamed street to the east,
Business Park Drive to the South, Langner to the west, and Wilfred Avenue to the north.

2. A4 7-acre parcel on Park Court, adjacent to the southwest corner of the 68-acre site

3. The Williamson Act lands located on the southern half of the 360-acre site, which is
described below.

Figure 1-1 shows the location for this site, which is utilized for Alternative A.

The second site partially overlaps the first site, and is referred to as the Stony Point site. This
360-acre site resides on unincorporated land in central Sonema County. The property is
bounded by the Laguna de Santa Resa (Laguna) to the south, Stony Point Road to the west,
Wilfred Avenue to the north, and Dowdell Avenue to the east, and is bisected by Rohnert Park
Expressway and the Bellevue-Wilfred Flood Control Channei (Bellevue Channel). The land is
currently utilized as irrigated farmland, pasture land, and to dispose of recycled water from the
City of Santa Rosa’s Laguna Subregional Wastewater Treatment Facility (Laguna WWTP). This
site is the basis for Alternatives B through E. A map showing the location of this site is included
as Figure 1-2.

The third site is comprised of three separate parcels, one to the west and two to the east of
Lakeville Highway, north of Highway 37 in southern Sonoma County covering a total area of
about 320 acres. Figure 1-3 shows the location of these parcels, which are collectively referred
to as the Lakeville site. The Petaluma River is about two miles west of the project parcels. A

HydroScience Engineers, Inc.
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number of unnamed streams, tributaries of the Petaluma River, are located within the parcels on
the west side of Lakeville Highway. These areas are ulilized for agricultural purposes or as
open sbace.

1.2 Report Organization

This report is divided info ning sections as described below.

= Section 1 - Introduction

e Section 2 — Project Alternatives

»  Section 3 - Local Hydrogeology

s Section 4 — Background and Regulatory lssues
e  Sectien 5 —Water Facility Requirementis

» Section 6 — Wastewater Facility Requirements
e Section 7 — Recommendations

= Section & — References

HydroScience Engineers. inc.
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SECTION 2: PROJECT ALTERNATIVES

The following section provides a summary of each of the six aliernatives, as well as the no
project alternative. For each alternative, the following information is summarized:

s  Project Description

= Wastewater, including discussions about influent water quality, wastewater flows,

wastewater treatment oplions, and effluent disposal options

o Water Supply
s Recycled Water

Each aliernative is individually described beiow.

2.1 Alternative A

Alternative A would inciude a gaming and entertainment facility at the location identified in
Figure 1-1. This project would have a total footprint of approximately 762,000 #2, including a

casino, multiple restaurants and bars, a 1,500 seat showrecom, banguet rooms, and a 300-rcom

hotel. The entrances to the Wiifred site would be from Langner Ave. and Labath Ave.
Approximately 6,000 on-site parking spaces will be located on the site around tha gaming

facility, and would include a parking structure on the west side of Labath Ave. A map showing a

site plan for Alternative A is included as Figure 2-1.

2.1.1 Water Flow Reguiremenis

Preliminary projections of the water supply needed to reliably meet water demand for Alternative
A are summarized in Table 2-1. These projections are based on average wastewater flows and

include a 15% allowance for system losses as well as a safety factor to ensure adequate
supply. These numbers are preliminary and are for planning purposes only,

Table 2-1: Projected Water Supply Reguirementis

Water Supply Requirement
without Recycied Water (gpm)

Water Supply Requirement with
Recycled Water (gpm)

Minimum Recommended Firm
Water Supply (gpm)

|

250

200

250

gpm = gailons per minute

A “firm” water source is considered that which can be supplied by the system with the single
largest source of service, in a redundant system. The “firm” water supply is that which is
required 24 hours a day, 365-day a year, and is the Maximum Day Demand for the project.
Water system redundancy may be acnieved in a variety of ways — in a groundwater system,

multiple wells or another redundant source would normally be required. Diumal peaks, fire flow,

and other peak demands may be met with storage tanks.

The experience of other similarly sized gaming and entertainment facitities has shown that water
demands can be significantly raduced when recycled water is introduced as an alternative water
supply source. Water supply requirements, including the use of racycled water, were calculated

HydroScience Engineers, Inc,
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assuming recycled water would be utilized for toilet flushing, landscape irrigation, cooling tower
make-up and other approved uses.

The average water demand is projected 1o be around 165 gpm. This average demand was
estimated using the projected wastewater flows including a 15% allowance for system losses as
a well as an expected 20% reduction based on the assumed use of recycled water as discussed
above. This demand is expected to be more representative of typical water usage. Peak water
demands, which would typically occur on the weekends, were calculated to be approximately
226 gpm using similar methodology.

In addition to the use of recycled water, the project is also expected to be designed and
managed to minimize potable water usage. Recommended water conservation measures
include low flow fixtures, voluntary towel re-use, central plant optimization, etc. To facilitate this,
sub-metering of water for each of the uses within the Project will discourage waste and help
identify areas where consumption can be reduced. Employee training and pariicipation, regular
maintenance, and customer education are all expecied to also help reduce water use.

Fire flow requirements (or guidelines) are set by the local fire authorities, basad on the building's
use and classification. Storage requiremeants for casinos are generally controlled by fire
protection requirements, and not by domeastic peaking requirements. Sforage requirements will
be determined upon issuance of the fire flow and duraticn requirement. These requirements are
not identified in this document.

2.1.2 Water Supply

The Project wili require both a potable and irrigation water suoply for use within the Project.
Potable water could be obtained through the construction of on-site groundwater wells or a
connection to the City of Rohnert Park potable water distrinution system. [rrigation water could
be obtained either through 1) construction of an on-site wastewater treatment plant (discussed
in Section 2.1.3) and the reuse of effluent from that plant as recycled watar, ar 2) connection ta
the City of Santa Rosa recycled water distribution system, or 3) use of groundwater, or 4) use of
potable water.

It is expected that groundwater is available within the Wilfred site. There are several welis
either nearby or within the Wilfred site that have historically provided groundwater in high
guantity and generally with good quality. Itis possible that groundwater treatment may be
required to remove iron and/or manganese. Additional information about groundwater supplies
is included in Secfion 4.1.

The City of Rohnert Park indicated in their Water Supply Assessment, that they have sufficient
water supplies for the City through 2025 fer all years. The City water supplies include
groundwater, recycled water, and surface water from SCWA. The difference between the total
available supply and the potential demand is approximately 1,200 AFY in multiple dry years. It
was noted that a water supply agreement would be required between the Project and the City,
since this connection would be located outside of the City limits. This agreement may be
subject to additional environmental review or other external factors.

HydroScience Engineers, Inc.
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On October 29, 2004 the City adopted Ordinance 723, a Water Waste Ordinance. This
Ordinance requires the use of recycled water when it is available and of appropriate quality.
This Ordinance will assure that the recycled water supply is fully utilized where apprepriate.
Thus, it is unlikely that the City would provide potable water or groundwater for irrigation
purposes If recycted water was available. If recycled water was not available for any reason,
only then would the City be expected to consider providing potable water for irrigation.

The construction of an on-site wastewater treatment plant with tertiary level treatment would
result in an availabie supply of recycled water that could be reused on-site. This supply would
essentially be limited to what the wastewater treatment plant produces, and waould be fully under
the control of the Project.

Connection to the Subregional recycled water distribution system would require coordination
with the City of Santa Rosa. Though recycled water pipelines bisect and are adjacent to the
site, recycled water availability may be limited at times. For a new recycled water user outside
of the City limits, that user would need to prepare a proposal {o the City of Santa Rosa for
recycled water service. This proposal format would summarize how recycled water would be
used, the quantities required, operaticnal details, as well as provide costs and benefits. The
City then evaluates the proposal, and determines the operating requirements for the site to
receive recycled water {e.¢g. demand, storage, pressure requirements, etc.) For each proposal,
the Board of Public Utilities must approve it. Should the project connect to the sewer system,
the volume of sewage provided to the Laguna WWTP would exceed the reguired recycied water
deliveries during all menths. Recycled water would likely be delivered 1o the Project through the
existing facilities. Within the site, some diurnal storage may be required based on the
requirements imposed by the City of Santa Rasa. Pumping from the storage to irrigation system
pressure may also be requirad.

2.1.3 Wastowater

This section identifies the expected strength of influent wastewater, describes existing
wastewater treatment facilities, and identifies the wastewater treatrment options explored for
Alternative A. Projected wastewater flows and the proposed wastewater treatment plant
(WWTP) process train are also identified.

2.1.31 Influent Waier Quality

The quality of influent water for gaming facilities differs from the quality of domestic sewage.
This secticn provides backgraund on the typical quality of influent water at gaming facilities and
identifies the facilities required 1o treat it.

Traditional wastewater treatment options, such as primary clarifiers, activated sludge,
conventicnal filtration, and disinfection, were censidered as wastewater treatment plant options.
However, typical gaming facility wastes have higher BOD and TSS values compared o
domestic wastewater, as identified in Table 2-2.

HydroScience Engineers, Inc.
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Table 2-2: Typical WWTP Influent Waier Quality (my/L)

Parameter Alternative A Typical Domestic Sewage
BCD 450-600 200-300
TSS 450-600 200-300

Shock loadings are also typical of gaming facility wastewater. Weekend flows are much higher
than weekday flows, and evening flows are higher than daytime flows. This assumption is

based on the higher utilization of similar facilities ouiside of normal business hours, and the
presence of the showroom. The showrcom is typically either utilized during the evening and
nighttime hours during the week, or during the afternoon and evening an the weekend. Other
similar facilities also experience increased utilization of the casino facilities during evenings and

on the weekend.

Any wastewater freatment process selected for use must be able to handie the high strength
waste and react well to wide variations in flow.

2.1.3.2

Gapacity

Average weekday and peak weekend flows for Alternative A were obtained from analysis of
simifar gaming facilities. Table 2-3 summarizes the prejections of wastewater volumes
generated by Alternative A. These projections are based on the profile of Alternative A
identified in the Environmental Impact Statement (EIS).

Table 2-3: Projecied Wasiewaier Flows for Alternative A

Area Description Estimated Occupancy Factor (%) Waste(\g?)*tc%r Flow
Number Units gpdiUnit | Weekday | Weekend | Weekday | Weekend
gjgg‘; ﬁ(iarg‘g'l';g and 226 KSF 425 80% 100% 77.000 | 97,000
Buffet 500 Seats 40 80% 100% 18,000 20,000
Coffee Shop 225 Seats 40 80% 100% 8,000 9,000
Food Court 210 Seats 40 80% 100% 7,000 9,000
t.eased Restaurants 680 Seats 60 80% 7 1 OO% 33,000 41,000
Nightclub 6.5 KSF 500 50% | 100% 2,000 4,000
Bars (7) 350 Seats 35 80% 100% 10,000 13,000
Lounges (2) 400 Seats 35 80% 100% 12,000 | 14,000
tvent Center 1,500 Seats 35 0% 100% ¢ 53,000
Banguat Room 1,000 Seats 30 0% 100% 0 30,000
Spa 20 KSF 750 66% 100% 10,000 15,000
Pool Concessicns 50 Seats 35 50% 100% 1,000 2,000
Pool Grill 50 Seals 40 50% 100% 1,000 2,000
Hote! 300 Rooms 150 90% 100% 41,000 45,000
' Total Wastewater Generated 218,000 | 354,000

Notes:

Gaming area flows include flows associated with patrons use of casino slot machines, tables, high limit slots, asian
games, and the employees required o serve these palrons.

HydroScience Engineers, Ing.
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gpd = gallons per day
KSF = 1000 #°
All flow vaiues were rounded to the nearest 1000 gpd.

Based on the wastewater gensration rates identified in Table 2-3, any wastewaier treatment
facility must have the capability to treat and/or convey the project’'s maximum weekend demand
of approximately 354,000 gpd. Based on this weekend capacity, Table 2-4 identifies the
proposed design flows for the WWTP. The design flows are higher than the projected flows in
order to provide a safely factor for design to account for the typical diumal variation. Additional
storage will alsc be provided for equalization of the peak daily flows. The required volume of
equalization is expected to be around 80,000 gallons, with a 15% factor of safety. Additional
details on the volume of equalization and calculations can be found in Appendix C.

Table 2-4: WWTP Design Flows for Aliernaiive A

Parameter Projected Wastewater Flow (gpd} Design Flow (gpd)
Average Weelkday Flow 218,000 250,000
Average Weekend Flow 354,000 400,000

gpd = gallons per day

The wastewater treatment facilities for Affernative A must be designed with a wastewater
treatment capacity of 400,000 gpd.

2.1.4 Treatment

Currently there are no wastewater treatment facilities located on the Wilfred site. The Project
would need to either convey wastewater to an off-site wastewater treatment plant, or construct a
new wastewater treatment facility on-site. These options are further discussed below.

2.1.4.1 Laguna WWTP Connection

The Alternative A site is located within the Laguna Subregional Wastewater Treatment Plant
(Laguna WWTP) service area. The Laguna WWTP has a 21.34 MGD daily average dry
weather capacity and provides wastewater treatment to the cities of Rohnert Park, Cotati, Santa
Rosa, and Sebastopol, as well as the unincerporated South Park County Sanitation District and
wastewater from industrial dischargers.

To further analyze the water quality, treatment capacity, and conveyance impacts of the
proposed project, the type and nature of the proposed flows was evaluated.

Water Quality: The projected water quality of raw sewage from the Project was estimated in
Section 2.1.3.1. Twelve months of Laguna WWTP influent water quality was collected frem the
on-line LIMS water quality database maintained by the City of Santa Rosa on their website
(hitp://cl. santa-rosa.ca.us/default. aspx?pagelD=802). The two projected water quality
parameters, Biochemical Oxygen Demand (BOD) and Total Suspendead Solids (TSS) in the
Project raw sewage were comparad to the existing Laguna WWTP influent water quality to
determine the net difference in those concentrations. A table showing the net impact of those
parameters is included as Table 2-5.

HydroScience Engineers, Inc.
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Table 2-5: Analysis of Laguna WWTP Influent Water Quality with Raw Sewage from the Project

Average Daily Flow Influent (my/L}
Month {MGD) BOD 755
Nov-04 17.986 343 | 465
Dec-04 7 24.09 378 408
Jan-05 27.88 230 385
Feb-05 23.79 346 527
Mar-05 28.68 280 399
Apr-05 22.92 328 450
May-05 2438 290 439
Jun-05 19.76 319 399
Jul-05 18.18 334 471
Aug-05 17.62 341 504
Sep-05 17.34 329 501
Oct-05 16.60 455 443
Average 21.59 331 449
Projected raw sewage from Project 026 525 525
Net flows with Project and Laguna WWTP 21.85 333 450
Net Difference (%) 1.19% 0.69% | 0.20%

Notes

1. All flows are monthly averages for Laguna WWTP influent.

2. Projecied on-site raw sewage water quality based on projections from Section 2.1.2.1.

3. On-site WWTP flows and sewage water quality based on average projections in cited in this repor,

4, Source: hitp:f/ci.santa-rosa.ca.ysfdefault. aspx7pagelD=802, November 20086 data through November 7, 2005 only

Sewage from the Project is expected to slightly increase the concentration of BOD and TSS in
the Laguna WWTP influent. However, this should have no impact on botn the ability of the
Laguna WWTP to treat sewage, or the water quality of {reatment plant effluent. This is primarily
due to the small volume of sewage from the Project compared to all of the other flows to the
lLaguna WWTP.

Capacity: For treatment of sanitary sewage, the City currently owns 3.43 MGD of capacity at
the Laguna WWTP, and has authorization from the City of Santa Rosa to use a portion of their
unused allotment. Currently this amounts to appreximately 0.48 MGD (Parsons, 2004).

If no improvemeants to the Laguna WWTP are made, the current capacity of 21.34 MGD is
expected tc allow the mamber cities to continue to grow until around 2010 at which time the
system wouid no longer be able to accommodate any growth. The projected flow at buildout for
the development anticipated in the various cities general plan’s is expected to be 25.9 MGD. In
order to accommadate this flow, the Santa Rosa Subregional Water Reclamation System’s
Incremental Recycled Water Program is intended to increase the Laguna WWTP’s capacity to
meet this demand. These improvements will increase the City's allocation of the Laguna
WWTP treatment capacity to 5.15 MGD, the expecied flow at buildout (City of Santa Rosa,
2003).

The City recently prepared the Northwest Specific Plan, which documented projected sewage
flows for buildout of this area. The Northwest Specific Plan was divided into a northern and

HydroScience Enginears, Inc.
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southern area; the southern porfion partially overlaps the Wilfred site. This area to the scuth of
Wilfred Avenue covers approximately 101 acres with planned development as follows:

s 39 acres as high density residential

e 50 acres as commaercial

» 2 aces as park land

» 10 acres to be either residential or industrial

The Project will leave approximately 35 of the 50 acres of infended commercial area for future
development. The Northwest Specific Plan did not decument sewage generation rates for this
area, but in order to estimate the flows from this area of overlap, HSe estimated the daily
volume of sewage generation based on typical master planning estimates for local sewage
agencies. Additionally, the 10 acres that was identified for either residential ¢r industrial was
treated as residential due to the real estate trends forecast in the Northwest Specific Plan
Market Analysis (Economic and Planning Systems Ing, 2004). Assuming that the Project
replaces the original Northwest Specific Plan developments in the area of overlap, the estimated
flow associated with that repiaced area is summarized in Table 2-6.

Table 2-6: Projected Northwest Specific Plan Sewage Flows in Project Arvea Only

Land Use' Number Unit Un:i(;::)%ﬁli?;):tora Elow
High Density Residential 495 DU 192.8 95,000
Commerclal 151 Ksf 165 23,000
Total 118,000
Notes: -

1. Land uses are hased on the Northwest Specific Plan buildout program as depictad in Table 4-7 of that document.
These values were derived from the plan presented in that document as opposed to the City of Rohnert Park General
Plan,

2. The amount of commercial building area is derived from the fact that only about 15.3 out of the 50 acres of
Commercial development presented in Table 4-7 of the Northwest Specific Plan will overlap with the Wilfred Site.
The projected building area was scaled down from 495 ksf assuming uniform distribution of building area over the
entire 50 acres.

3. Unit flow factors are based on the high density unit flow factors from the Northwest Specific Plan, and estimates of
unit flow factors for the other types of developments.

The average daily weekday wastewater generated by the Project is higher than the average
daily wastewater generated in the Northwest Specific Plan within the Project area by about
100,000 gpd. The average daily weekend wastewater generated by the Project is higher by
about 239,000 gpd.

Currently the Laguna WWTP has sufficient capacity to treat and dispose of the project flows.
Whether these additional flows ara within the City's current treatment capacity allocation at the
Laguna WWTP is unclear. The full development of the City’s current general plan (through
2020) requires the impiementation of the City of Santa Rosa’s Improvement Master Plan Long
Term Improvements. In order to accommodate the added flows from the project in addition fo
the buiidout flows, the intended capacity of the Laguna WWTP in the year 2020 may have to be
increased slightly, as well as the City’s allocation of those flows.

HydroScience Engineers, Inc.
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Conveyance: Connecling to the Laguna WWTP can occur via three options: connecting to the
City of Rohnert Park gravity sewer system, connecting to the City's new force main, or
constructing a ferce main to the Laguna WWTP from the Project. Each optlion 13 discussed
below.

The first option would be {0 connect into the proposed gravily sewer system conceptualized in
the Northwest Specific Plan. Plans for this gravity system show a portion of the flows for the
Wilfred site draining to existing sanitary sewers on Redwcod Drive, with the remainder flowing
into new sanitary sewers. The major gravity sewer conveying sanitary sewage near the Wilfred
site is locaied on Redwood Drive, which is approximately 1200 feet east of the eastern Project
boundary. This sewer conveys sanitary sewags to the Rohnert Park Effluent Pump Station
(RPEPS), which is shown in Figure 2-2. This pump station conveys sewage from Ronhnert Park
to the Laguna WWTP., The RPEPS would pump sanitary sewage from the Project and its
drainage area through a new 30-inch sewer force main and the existing 24-inch force main to
the Laguna WWTP, which is locatad approximately fwo miles away. The alignment of this force
main bisects the Wilfred site, and borders the northern site perimeter on Wilfred Avenue, A map
showing the alignment for this force main is shown in Figure 2-2.

The City has estimated the available capacity of this trunk sewer to be between 650 and 18C0
gpm, depending on the location (Jenkins, 2005). Near Business Park Drive and Redwood
Drive, the available capacily is approximately 700 gpm. The average daily flow from this Project
is approximately 180 gpm. Peak diurnal flows from the Project are expected to approach 500
gpm. Thus, there is currently available capacity on an average daily basis to convey flow from
-the Project within this trunk sewer. However, this trunk sewer must convey flows from a number
of potential developments in Rohnert Park, inciuding the Northeast, University District, Canon
Manor, Southeast, and the Agllent properties. Even without the flows from the Project, therg is
not sufficient capacity for the additional expected buildout flows of nearly 1200 gom. Without
the Project, it is expected that approximately 1000 to 3000 feet of 15-inch sewer will need to be
increased in size to 18-inches. If this gravity sewer conveys both the buildout and Project flows,
the upsizing of this pipeline should be designed to accommodate all of the additional flows.

The alignments {o convey sewage from the Project to the trunk sewer will be determined during
the design phase. Should diurmatl variaticns in capacity within the trunk sewer be identified,
flexibility can be designed into the Project to deliver sewage to the trunk sewer during low-flow
periods, maximizing the available capacity in the trunk sewer. Methods to provide flexibility
weould include storing sewage on-site and pumping it into the trunk sewer during low flow
neriads.

A second option would be to pump sanitary sewage directly into the sewer force main,
bypassing the gravity collection system and existing effluent pump station. Sanitary sewage
from this force main is conveyed to the Laguna WWTP for treatment, similar to the first option.
Preliminary discussicns with the City of Rohnert Park have indicated that tapping into the new
force main with ancther force main from the Project would not be permitted (Jenkins, 2005).
However this method for connecting the Project to the collection system is technically feasible.

The third option would be to consiruct a new sewer pump station and force main to convey
sewage directly to the Laguna WWTP. This would result in the construction of an on-site pump
station and parallel force main from the Project to the Laguna WWTFP. This method of

HydroScience Engineers, inc.
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construction is technically feasible, but requires significant political, jurisdictional, and permitting
restrictions that may make this alternative not feasible in a timely manner.

Should the Project sewage be conveyed to the Laguna WWTP, coordination with the City would
occur to ensure that the operation of the sewage infrastructure meets the needs of both the City
and the Projecl.

Though capacity may be available for conveyance of sanitary sewage to the City and treatment
of the sanitary sewage at the Laguna WWTP, the conditions of their approval would need to be
discussed in detail with the City of Rohnert Park (conveyance) and the City of Santa Rosa
(treatment). These conditions may be subject to political, environmental, or other external
factors. An agreement would also need to be negotiated to ensure that the Project has reliable
long-term sewer service, as the existing treatment capacity is shared amongst many entities.

Recycled water: Should sewage treatment be provided by the Laguna WWTP, it would be
desired to have recycled water irrigate landscaping on the Wilfred site. This recycled water
would be supplied by the City of Santa Rosa’s recycled water distribution system. The City of
Santa Rosa has an existing recycled water distribution pipeline on the east bank of the
Bellevue-Wilfred Flood Control Channel, as well as on Wilfred Avenue. These pipelines bisect
and are on the site frontage.

21.4.2 On-Site Wastewaier Treatment Facilities

This option would require the construction of an on-site WWTP to provide primary, secondary,
and tertiary treatment of on-site sewage for both reuse on-site and discharge off-site. The most
likely location for an on-site WWTP would be in the southeast corner of the property, outside of
the 100-year flood plain. However, there are significant space limitations within the Wilfred site
that require any wastewater treatment process to provide high qualily effluent on a small
footprint.

A proposed on-site WWTP treatment process for Alternative A would include:

o Influent Pump Station

e Headworks

s Equalization

e [mmersed Membrane Bioreactors (MBRs)

o UV Disinfection & Chlorination

o Sludge Stabilization Basins

= Belt Filter Press

e Plant Drain and Supernatant Return Pump Station
o Effluent Pump Station, and

e QOperations Building

This treatment process was selected for various reasons, including: 1) the desire for a small
footprint for an on-site WWTP, 2) minimize impact to on-site wetlands, 3) the proven
effectiveness of this process at other similar facilities, and 4) the production of high quality
effluent. The justification for selection of the MBR treatment process is summarized below. A
proposed location for the Alternative A wastewater facilities is shown in Figure 2-1.

IydroScience Engineers, Inc.
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MBRs have successfully freated wastewater for similar-sized gaming facilities with NPDES
permits at other local gaming facility sites. The MBR treatment process is a tertiary treatment
process similar to an activated sludge treatment plant, but with membranes immersed in an
aeration basin. A typical MBR system consists of an anoxic tank for denitrification of the plant
influent, followed by an aeration tank for oxidation of organic matter and nitrification. Membrane
cartridges are suspended at the effluent end of the aeration tank. The membranes have a pore
size in the sub-micron range, and are able to filter out most of the coliform bacteria and solids.
Water is drawn through the membranes by blowers, which pull a slight vacuum and force this
permeate into the center of the spaghetti-strand shaped membranes. Solids are left in the
aeration tank for recirculation to the anoxic zone and/or wasting to solids handling process(es).

Effluent from these types of MBR plants typically contain no suspended solids and have a
turbidity of less than 0.2 NTU. This treatiment typically resulis in producing MBR effluent of
excellent quality. The MBR process also provides aeration, nitrification, and denitrification
processes within a compressed footprint. These processes have the effect of producing effluent
with a neutral pH, lower nitrogen concentrations, and lower phosphorous concentrations than
alternative tertiary treatment processes.

The MBR treatment process is capable of producing effluent meeting the Title 22 coliform
bacteria effluent requirements without the use of chlorine or other common disinfectants. Other
tertiary treatment systems typicaily require a disinfection process to meet the effluent coliform
requirement. However, in order to comply with {reatment and water reuse regulations, both a
UV disinfection and chlorine disinfection processes will be provided downstream of the MBR
processes.

Although the MBR treatment process is somewhat sophisticated, it is relatively simple to
operate and maintain due to the absence of traditional WWTP components such as clarifier
mechanisms or drives. In addition, there is a long history of effectiveness at similar facilities.

Operation: Wastewater will flow by gravity from the Wilfred site through a grease interceptor,
and then into an influent pump station The influent pump station will lift the wastewater to the
plant headworks facilities. After passing through the headworks, wastewater will flow by gravity
to the influent distribution channel. The distribution channel will be used to distribute
wastewater to the parallel MBR trains. Each train will be equipped with an anoxic basin and an
aeration basin to provide oxidation, nitrification, and denitrification. Water will flow out of the
aeration basin and into a membrane chamber that will be shared by both process trains.
Permeate will be extracted through the membranes, and conveyed to either the UV disinfection
or chlorine disinfection processes. Water intended for reuse on-site for Title 22 purposes will be
chlorinated with sedium hypochlorite. Water intended for discharge to the Laguna de Santa
Rosa will be UV disinfected. The proposed wastewater flow diagram is shown in Figure 2-3.

2.1.4.3 Wastewater Treatment Summary

If a suitable agreement to connect the Project’'s sewage to the City’s gravity sewer collection
system could be obtained, and that sewage could be treated at the lLaguna WWTP, that would
be the preferred method for wastewater treatment. The Project would construct sewage
pipelines in accordance with those planned for the Northwest Specific Plan, and Project

HydroScience Engineers, Inc.
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wastewater would be conveyed to the Laguna WWTP for treatment. However, this agreement
may place significant conditions on the Project, which are neot currently known. Additionally, this
agreement would be subject to additional environmental review, political considerations, and
public review and comment. In the absence of an existing agreement, the preferred method for
treating the Project’s wastewater would be to construct an on-site WWTP. Therefore, further
evaluation of treatment at the Laguna WWTP was not further considered in this report.

An on-site WWTP would allow for the treatment and use of sewage generated, limit external
influences over facility operation, allow for tertiary effluent to be reused on-site in accordance
with Title 22 requirements, and ensure that high quality effluent is discharged to the Laguna. In
addition, the proposed on-site WWTF would be well suited to handie shock loadings, would
have the capacity available for Alternative A, and would not require modifications to off-site
sanitary sewer facilities.

2.1.5 Effluent Disposal

The on-site WWTP will tfreat wastewater to a tertiary level and allow the Project to consider a
wide range of effluent disposal options. Tertiary treatment is typically defined as a process that
has undergone primary treatment consisting of a gravity settling process, secondary treatment
consisting of a biological process, and tertiary treatment consisting of both a filtration and a
disinfection process. These treatment processes can be combined into one process spanning
the different types of treatment.

In order to evaluate other wastewater disposal strategies, the following assumptions were
made:

s Recycled water use on-site will be maximized.
»  The Project must identify a reliable wet season disposal method.
e The Project must comply with all applicable regulatory requirements.

Permitting Requiremenis: The permitting requirements for a new on-site WWTP will depend
largely upon:

1. Whether the wastewater treatment plant and effluent disposal system are located on
Federal trust land or Sonoma County fand, and

2. Whether the wastewater treatment plant is permitted for discharge {o surface waters or if ali
effluent disposal must occur on-site.

If the on-site WWTP discharges to surface walers, regardless if it is on frust land or off trust
land, a National Pollution Discharge Elimination System (NPDES) permit will be required for
discharge to waters of the United States. If the wastewater treatment plant and effluent disposal
system can be designed to eliminate surface water discharges, then the permitting process can
be much simpler. If any of the wastewater were disposed of on County land then a Waste
Discharge Requirements (WDR) permit would have to be issued by the Regional Water Quality
Control Board (RWQCB). If the wastewater disposal system can be contained on trust land,
then no formal public review or discharge permit from the RWQCB is required. Should this
occur, the United States Environmental Protection Agency (USEPA) would review the project to
assure compliance with very similar discharge criteria to those anticipated for the RWQCB.

HydroScience Engineers, Inc.
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The USEPA and Indian Health Services (HIS) regulates the use of recycled water on trust
lands. The regulatory requirements for recycled water use are further outlined in Section 4.2.
The reader is referred to that section for further information.

The following four potential methods of wastewater discharge are further discussed in this
section:

o Seasonal Storage Ponds/Spray Fields
e Subsurface Discharge

o Surface Water Discharge

o Seasonal Surface Water Discharge

The beneficial uses of the potential receiving waters will also be identified because these uses
mtust be maintained and protected from potential pollutants.

2.1.51 Seasonal Storage Ponds/Spray Fields

The seasonal storage ponds would be used to store tertiary effluent from the WWTP until it can
be used to irrigate the spray fields at agronomic rates. Typically, water would be stored in the
seasonal storage ponds during the dry season, and applied to the spray fields at agronomic
rates year-round. The regulatory requirements for the operation of seasonal storage ponds are
typically minor, and the primary consideration is the disposition of the effluent contained therein.
The ponds would need to be lined with a relatively impermeable material such as clay or
concrete to minimize percolation into the groundwater. It is also suggested that any seasonal
storage ponds be located downgradient from any proposed water supply well used for the
Project and outside of the 100-year flood plain. There is expected to be sufficient area for all
ponds to be sited outside of the 100-year floodplain. If any pond were to be located within the
100-year floodplain, it would need to be bermed with adequate freeboard to bring the pond high
water level above of the 100-year flood level.

Seasonal storage ponds would be significantly upsized if it were determined that the Project
either could not or is limited in its ability to discharge wastewater effluent off-site. Table 2-7
summarizes conceptual estimates of the seasonal storage requirements and spray field area
requirements for two effluent disposal strategies for Alternative A. One strategy assumes that
the Project will be able to dispose of effluent to the Laguna during the wet season via the
Bellevue-Wilfred Channel. The second effluent disposal strategy assumes that effluent can only
be disposed of on spray fields during the dry season, and stored in seasonal storage reservoirs
during the wet season for future irrigation on the spray fields at agronomic rates. These
estimates are preliminary and are for planning purposes only. The Alternative A storage pond
and spray field areas for the wet season discharge and wet season storage are shown in
Figures 2-1 and 2-4 respectively. Portions of the areas identified for spray fields are within the
100-year flood zone. This, however, is not expected to be an issue, during periods of rain,
effluent is normally stored in the seasonal storage pond.

HydroScience Engineers, Inc.
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Table 2-7: Estimated On-Site Seasonal Disposal Requirements

Seasonal Disposal Strategy fskiaqi?xl?llwfr:?a%e) Spra)fﬁ’\F(i:s:‘lacsl)Areac
Wet Season Storage® 202 111¢

Wet Season Discharge” 25 54

AF = acre-feet

Notes:

a: This disposal strategy assumes that all effluent will be disposed to spray fields from April to October and stored in
a reservoir or wetlands during the rest of the year

b: This disposal strategy assumes that all effluent will be disposed te spray fields from April to October and that all
water preduced during the wet season will be disposed of to the Bellevue-Wilfred Channel. A minimal amount of
seasonal storage is still assumed for operational control.

c. Spray field acreage may consist of irrigated landscape in addition to dedicated spray fields.

d: An additional 7 acres of landscape irrigation would be utilized for this alternative for a total disposal area of 118
acres.

2.1.5.2 Spray Field and Siorage Sizing Criteria

The primary criteria used to determine the required spray field acreage are evapotranspiration
(ET) rates and precipitation information. Water demands per acre of irrigated area are
calculated for each month based on evapotransipiration (ET) rates and precipitation records
with an additional factor to account for a very wet year. This monthly demand is then used to
calculate an annual disposal capacity per acre in such a wet year. Previous studies have
estimated standard evapotranspiration rates and rainfall for the area.

ET Rates: ET is a measure of water usage by a particular plant or crop, and is a function of the
net solar radiation, air temperature, wind speed, and vapor pressure in a particular tocation.
Evapotranspiration rates for a specific crop in a specific location are calculated on a monthly
basis by the following equation:

ET =FET *k,

where:

ETy, = Normal year reference crop evapotranspiration rate for a given geographic location
(California Department of Water Resources (DWR), California lrrigation Management
Information System (CIMIS) database)

ke = Crop coefficient for a given crop (DWR Leaflets)

For this Plan, reference crop normal year evapotranspiration rates (ET,) for the CIMIS station
closest to the area were obtained from the DWR CIMIS database. Crop coefficients for cool
weather turf grasses were obtained from University of California, Division of Agriculture and
Natural Resources Leaflet 21427, Calculated ET rates and irrigation demands are shown in
Table 2-8.

Precipitation: Precipitation data was also obtained from the CIMIS station closest the area
using the DWR CIMIS database. Monthly rainfall values from 1990 through the present were
averaged to obtain typical monthly rainfall data.

HydroScience Engineers, Inc.
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Estimated Unit Irrigation Demands: Typical monthly unit irrigation demands for turf grasses

are summarized in Table 2-8 and were calculated using the following formula:

ID = lrrigation demand in inches
ET = Evapotranspiration for turf grasses

D

C(ET~Pe),

e

7

P = Average precipitation, DWR

e, = Precipitation irrigation efficiency, 0.75. Assumes 75% of rainfall during growing season
is lost to evaporation, runoff, etc.

I, = Loss Rate, equal to 1.1. This assumes that approximately 10% of the applied water
passes through the grass root zone and is lost.

e; = lrrigation efficiency, varies throughout the year between 0.60 in the summer and 0.95 in

the winter. This assumes that 5-40% of the applied irrigation water is lost to the

anvironment.

Table 2-8: Typical lrrigation Demands for Regional Turf Grasses

Month ET (Inches) P (Inches) ID (Inches) ID (Feet)
January 1.21 3.89 0.00 0.00
February 0.81 6.40 0.00 0.00

March 082 7.19 0.00 0.00

April 1.29 6.57 3.31 0.28
May 2.50 4.15 5.97 0.50
June 3.49 2.04 717 0.60
July 4,44 1.58 8.71 0.73

| August 5.01 1.46 7.66 0.64
September 5.17 0.56 3.00 0.25
October | 4,74 0.75 1.20 0.10
November 360 0.36 0.00 0.00
December 260 156 0.00 0.00
Average 3.1 0.26
Total 35.66 36.49 37.0 3.09

As shown, above, in Table 2-8, the total annual unit irrigation demand for grasses is estimated
at 37.0 inches or 3.09 feet.

Sizing: Spray fields are sized such that the annual capacity is sufficient to dispose of the

wastewater flows. Precipitation and evaporation into and out of the seasonal storage reservoirs
with a safety factor to account for the annual rainfall event with a 100-year return interval is also
inclucled in the sizing of the spray fields. Seasonal storage ponds are sized to hold all discharge
and precipitation during the winter months when there is no irrigation demand. These ponds are

HydroScience Engineers, Inc.
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subsequently emptied during the summer months before the next wet season. Detailed sizing
calculations can be found in Appendix B.

2.1.5.3 Subsurface Discharge

Subsurface discharge typically consists of constructing an underground leach field for plant
effluent to percolate into the subsurface within the Wilfred site. A WDR permit issued by the
RWQCB would be required for subsurface effluent disposal in leach fields off-site from trust
lands. The USEPA regulates on-site subsurface discharge. Subsurface disposal permitting
would likely be based on groundwater quality degradation criteria regulated by the USEPA.
Successful permitting of subsurface disposal discharge may require a hydrogeological study to
establish pollutant transport patterns in the nearest identifiable groundwater basin. An analysis
may also be required to determine the downgradient environmentatl impacts to other beneficial
users of the groundwater basin. The primary beneficial users of groundwater are humans who
use the groundwater for potable water.

The potential for installation of leach lines in Sonoma County is extremely limited because less
than 1% of the total County area is reported fo have soil characteristics suitable for the
placement of leach fields. Less than 10% of the County is reported to have soil conditions that
may be acceptable for leach fields, but on-site tests are typically required to determine if this is
the case. The remaining land mass of Sonoma County is underlain by soils that are
unacceptable for the satisfactory placement of leach lines due to inadeguate percolation rates,
steepness of slope, depth to rock, or depth to water.

Preliminary soil surveys of the proposed Wilfred site suggest the presence of fat clayey soils
that extend to a typical depth of approximately 20 feet near the Wilfred site. These types of
soils typically do not percolate well. The County has indicated that local residential leach fields
with similar soil characteristics typically do not percolate well. In addition to good percolation,
leach fields typically require 2 minimum of several feet clearance above the highest
groundwater levels. Shallow perched groundwater aquifers typically occur in the Wilfred site
area and would make it highly unlkely that deep leach fields could be constructed below the
clay soil fields and still be above the groundwater.

This information suggests that the proposed site is not suitable for subsurface effluent disposal.

2.1.5.4 Surface Water Discharge

For discharge of treated wastewater to the Laguna or its tributaries, a NPDES discharge permit
will be required. Any discharge to the Bellevue-Wilfred Channel or the Laguna would be
regulated by the RWQCB. The Bellevue-Wilfred Channel is owned by the SCWA and the
Laguna is a public water body. It is expected that the discharge water quality requirements
would be the same for each, although the flow limitations may vary.

The feasibility of obtaining a NPDES permit for the site was reviewed with the RWQCB (Region
1 —-Santa Rosa). The RWQCB stated that there were no moratoriums on surface water
discharges in this tributary, and discharges could be permitted as long as they complied with the
following criteria:

HydroScience Engineers, Inc.
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1. Dry season discharges (May 15 through September 30) cannot be permitted under any
circumstances due to a lack of dilution in the receiving water.

2. Wet season discharges (October 1 through May 14) could be permitted, as long there was
no more than 1% dilution of the receiving water. The board has discretion with respect to
the dilution criteria and the point of compliance. A number of recent local NPDES discharge
permits, including those for WWTPs in Santa Rosa and Windsor, utilize the flow at the
nearest upstream or downstream USGS flow monitoring gauging station as the basis for
establishing flow in the Russian River. This flow is utilized to determine the maximum
allowable discharge the actual tributary that ptant discharges to. HSe is tracking flows at the
nearest USGS gauging stations on the Laguna to determine typical streamflow rates of the
potential receiving waters.

3. The initial permit point of the compliance would probably be granted based on conditions at
the actual point of discharge. The most likely flow monitoring location would be at the
USGS gauging station at the southwest corner of the Wilfred site (USGS #11465680). This
is the most practical site to determine flows, since data has been collected for over five
years, and real-time data is available. This gauging station is located downstream of the
confluence of the Bellevue-Wilfred Channel and the Laguna. Based on flow records
obtained from this station, it may be feasible to meet a 1% dilution requirement based on the
project makeup and proposed wastewater treatment and disposal facilities if flow data from
this station is the basis for the flow limitation in the Project’s NPDES permit.

4. Baseline flows and water quality data must be presented with the NPDES permit application
for review and consideration. HSe recently completed a baseline monitoring program to
analyze the water quality at this location. This baseline monitoring program is collecting
surface water quahty data at the local gauging station location in order to determine Laguna
water quality, and for use as a basis for a potential NPDES permit.

Effluent disposal directly to the Laguna would require a NPDES permit issued through the
RWQCB and potentially construction easements across public land. Effluent disposed of to a
stream or channel within trust lands would be permitted by the USEPA, not by the RWQCB.
The USEPA typically permits projects discharging onto trust lands in a similar manner as the
RWQCB, and reviews projects to ensure that they comply with the same criteria typically
applied by the RWQCB. Disposal of effluent on-site would also not require construction
easements from others.

Thus, the project’s site maps were reviewed to identify existing storm drain inlets to both the
Laguna and the Bellevue-Wilfred Channel. Discharging effluent to the Laguna would increase
effluent dilution and allow flow to be accurately monitored by the existing USGS gauging station.
Streamflow rates near the Wilfred site are highest in this location, which maximizes effluent
dilution. However, there is no current discharge pipelines at this location, and Rohnert Park
expressway would need to be crossed. Both of these issues would require external permitting.

There are storm drains on the east side of the Bellevue-Wilfred Channel that allow flow to enter
the channe! from the Alternative A site. These storm drains would allow effluent to be
discharged within the tribal trust lands, enter the existing storm drain inlet and flow off-site. The
preferred storm drain for wastewater discharge would be a 54-inch diameter outfall, which is
located approximately 1,900 teet north of the Rohnert Park Expressway. This location is also
planned for use as a stormwater outfall. If it is determined during the design stage that there is
not sufficient capacity in the 54-inch outfall for both stormwater and wastewater discharges, it

HydroScience Engineers, Inc.
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may be necessary to discharge to a different location. A map showing the proposed discharge
location is included in Figure 2-1.

2.1.5.5 Seasonal Surface Waier Discharge

Seasonal surface water discharge means the utilization of different effluent disposal options
during the dry and wet seasons to address local season-specific regulatory and environmental
concerns. The use of different seasonal effluent disposal options is a common practice in the
State of California. The disposal locations would be the same as those identified in Section
2.1.5.4 Surface Water Discharge, but they would be utilized only during the wet season. The
wet season and dry season discharge methods are defined below.

1. Dry season {May 15 through September 30): Disposal through a combination of on-site
recycled water use for landscape irrigation, cooling towers, and toilet flushing, plus the use
of spray fields.

2. Wet season {Ociober 1 through May 14): Disposal through a combination of the dry
season uses, and surface water discharge.

The RWQCB prohibited effluent discharges from wastewater treatment plants to the Russian
River and its tributaries (which includes the Laguna) between May 15 and September 30 in thewr
Basin Plan due to significant seasonal flow variations for the Russian River tributaries during the
summer and winter months. Their goal was to ensure that these water bodies do not become
effluent dominated streams. Discharges during the wetter winter months (October 1 to May 14)
when flows are higher are typically allowed to be a certain percentage of the average daily
streamflow. It is likely that any new treatment plant discharge would be subject to similar
seasonal discharge requirements. It is not expected that year-round discharges to a tributary of
the Russian River would be permitted by the USEPA under any circumstances as the USEPA
typically permits projects discharging onto trust lands in a similar manner as the RWQCB.

The Basin Plan also limits discharges of wastewater effluent to a percentage of the streamflow
at the point of discharge. Since an active USGS gauging station is located near the proposed
discharge location, historical streamflows are known. However, the percentage of the total
streamflow the USEPA will allow the Project to discharge is unknown.

The monthly streamflow statistics for the USGS gauging station at the southwest corner of the
Wilfred site are presented in Table 2-9. From this data, it is apparent that discharges
immediately before and after the summertime months (May and Ocicber) may be limiting for the
project, and that streamflow rates are highly variable from year to year. Thus, for any discharge
scenario developed for the Project, backup contingency plans should be developed for low fiow
conditions. Table 2-9 suggests that at a minimum, discharge of at least 100,000 gpd could be
permitted in the Laguna near the Wilfred site during April and November, with more allowed
during the months in between.

Table 2-9: Daily Average Streamflow at USGS Gauging Siation #11465680

Year Jan | Feb | Mar | Apr | May | Jun | Jul Aug Sep | Oct | Nov | Dec
1998 ND | ND | ND | ND | ND | ND § ND ND ND ND | ND | 16.30
1999 40 | 210 | 74 33 4 1 1 1 1 3 11

2000 39 | 263 | 76 16 7 1 1 0 0 9 3 4
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Year Jan | Feb | Mar | Apr | May | Jun | Jul Aug Sep Oct | Nov | Dec
2001 33 85 38 5 1 1 1 0 0 1 48 232
2002 127 1 30 26 6 4 2 1 0 0 0 13 231
WE()OS 69 28 14 35 31 2 1 0 0 0 6 87
2004 59 | 144 19 5 2 0 0 0 0 ND | ND ND
Overall Average (cfs) 61 125 & 41 17 8 1 1 0 0 3 16 95
Overall Average (MGD) 40 81 27 11 5 1 1 0 0 2 10 62
Calculated Daily Flow Values (MGD)
5% of Overall Average 198 | 405|133 ] 054 | 026 | 0.04 | 0.03 | C.01 001 | 0.08 | 0.52 | 3.09
1% of Overall Average 0.40 { 0.81 { 0.27 |1 0.11 | 0.05 | 0.01 | 0.01 § 0.001 | 0.001 | 0.02 | 0.10 | 0.62

ND: No Data
Note: ND readings are not counted in calculating average flows.

The RWQCB has verbally suggested that the Project would be able to discharge tertiary effluent
at a rate equal to 1% of the flows at the Laguna discharge location during the periods when
surface water discharges are permitted. Since it is expected that all effluent produced by the
Project will be treated to tertiary standards, a goal of the permit negotiation process will be to
obtain a permit allowing discharge as much flow as possible into the Laguna.

2.1.5.6 Beneficial Uses of Potential Receiving Waters

Both year-round and seasonal surface water discharges must comply with the existing
beneficial uses of the Laguna and Bellevue-Wilfred Channel. A description of the beneficial
uses for these waterways is described below.

The existing and potential beneficial uses assigned to the Laguna by the North Coast RWQCB
in the Basin Plan are listed in Table 2-10. The beneficial uses are uses as they exist at the
present while potential uses are that those uses that may have existed prior to November 1975
or are attainable via future plans, future review might classify the use as an existing use, or are
listed as a future water quality goals for possible use.

Table 2-10: Beneficial Uses for the Laguna de Santa Rosa

Existing Beneficial Uses Potential Beneficial Uses
AGR Agricultural Supply AQUA Aquaculture
COoLD Cold Freshwater Habitat MUN Municipal and Domestic Supply
COMM Commercial or Sport Fishing POW Hydropower
FRSH Freshwater Replenishment PRO Industrial Process Supply
GWR Groundwater Recharge SHELL | Shellfish Harvesting
IND Industrial Service Supply
MIGR Migration of Aquatic Organisms
—;\JAV Navigation
RARE Rare, Threatened, or Endangered Species

HydroScience Engineers, Inc.
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Existing Beneficial Uses Potential Beneficial Uses

REC1 Water Contact Recreation

REC2 Non-Water Contact Recreation

SPWN Spawning, Reproduction, and/or Early Development

WARM Warm Freshwater Habitat

WILD Wildlife Habitat

Source: Basin Plan 2003 Rev. North Coast Region.

Beneficial uses of waters of the United States are uses that must be protected against water
quality degradation, and reflect the demands on the water resources for this stream. Water
quality objectives for the Laguna are based on the identified beneficial uses. Some of these
water quality objectives are summarized in Tabie 2-11.

Table 2-11: Water Quality Objectives of Receiving Waters

Parameter Description

Color Water shall be free of coloration that causes a nuisance or adversely affects beneficial uses.
Water shall not contain taste or odor producing substances in concentrations that impart

Taste & Odor undesirable tastes or odors to fish flesh or other edible products of aqguatic origin, or that cause
nuisance or adversely affect beneficial uses,

Turbidity Shall not be increased more than 20% above naturally occurring background levels.

Shall not be depressed below 6.5 or raised above 8.5. Changes in normal pH levels shall not

PH exceed 0.5 units 1n waters with COLD beneficial uses.

Dissolved Oxygen | Minimum of 7.0 mg/t at the compliance point.

In waters with REC-1 beneficial uses, the median fecal coliform concentration on a minimum of
Coliform not less than five samples for any 30-day period shall not exceed 50 per 100 mL, nor shall
more than ten percent of the total samples during any 30-day period exceed 400/100 mL.

At no time or place shall the temperature of any COLD water be increased by more than five

Temperature degrees Fahrenheit.

The following are prohibited in concentrations that cause nuisance to or adversely affect
beneficial uses: floating material, suspended material, settleable material, oil and grease,
Other Parameters biostimulatory substances.

Discharges containing toxic substances, pesticides, chemical constituents, or radioactivity in
concentrations that impact beneficial uses are prohibited.

2.1.5.7 Effluent Disposal Summary

The preferred methods for effluent disposal would include seasonal surface water discharge off-
site, maximizing on-site recycled water use, and the use of seasonal storage ponds and spray
fields. This combination of alternatives would be structured as follows:

During the winter, effluent from the on-site WWTP would be used on-site for recycled water
uses, discharged on-site to a ditch tributary to the Bellevue-Wilfred Channel, stored in on-site
seasonal storage ponds, and used to irrigate the spray fields at agronomic rates. The spray
flelds would be irrigated by pumping effluent out of the seasonal storage pond(s). Effluent
stored in the seasonal storage pond would be discharged to the on-site ditch tributary to the
Bellevue-Wilfred Channel in accordance with flow limitation reguirements.

HydroScience Engineers, Inc.



GRATON RANCHERIA HOTEL AND CASINO PROJECT
WATER AND WASTEWATER FEASIBILITY STUDY
DECEMBER 2006

PAGE 22 OF 65

During the summer months, effluent from the on-site WWTP would be used on-site for recycled
water uses, and used to irrigate spray fields. Effluent that could not be used for either purpose
would be stored in the seasonal storage ponds.

2.2 Alternative

The water and wastewater issues associated with Alternative B are largely similar to Alternative
A, except that the project would be located at the intersection of Stony Point Road and Wilfred
Avenue on the west side of the Bellevue-Wilfred Channel. The trust lands for this alternative
total 360 acres, and include an area roughly bordered by Stony Point Road to the west, Wilfred
Avenue to the North, Rohnert Park Expressway to the South, and Whistler and Langner
Avenues to the east. Additionally, all of the appropriate water and wastewater treatment
facilities would be constructed to the west of the Bellevue-Wilfred Channel. Access to the Stony
Point site would be from Stony Point Road and Wilfred Avenue. A map of Alternative B is
shown in Figure 2-5.

2.2.1 Water Supply

Water supply quality and quantity for Alternative B is expected to be the same as previously
described in Alternative A. The reader is referred to that section for additional information.

2.2.2 Wastewater

Wastewater influent water quality, freatment plant capacity, and the methods for wastewater
treatment would be the same as previously described in Alternative A. The reader is referred to
that section for additional information.

2.2.3 Effluent Disposal

Effluent disposal methods for Altemative B would be similar to Alternative A, except that the
location of the spray fields, seasonal storage ponds, and surface water discharge would be
modified to take advantage of storm drain inlets on the west side of the Bellevue-Wilfred
Channel, and be located within the revised trust boundaries. Like Alternative A, effluent
discharge locations would seek to utilize existing storm drain inlets draining to the Bellevue-
Wilfred Channel. The beneficial uses for the receiving waters for Alternative B are the same as
those described for Alternative A. The reader is referred to that section for additional
information about beneficial uses.

Maps showing the Bellevue-Wilfred Channel were studied to determine the most suitable
discharge location. An ephemeral stream on the west side of the Bellevue-Wilfred Channel
flows through the Stony Point site and into an existing 54-inch storm drain. The existence of
this stream makes it ideal for Project flows to be discharged directly mto the Bellevue-Wilfred
Channel. The proposed discharge location is shown in Figure 2-5.

HydroScience Engineers, Inc.
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Like Alternative A, recycled water use would be maximized on-site for all Title 22 approved uses
including landscape irrigation, toilet flushing, and cooling water make-up. A seasonal storage
pond and spray fields will be used in conjunction with the permitied discharge periods as
described in Section 2.1.3 Effluent Disposal. The seasonal storage pond would be designed to
provide for wet season discharge and storage of effluent during the summertime. The
Alternative B storage pond and spray field areas are the same as those for Altemative A. The
wet season discharge and wet season storage scenarios for Alternative B are shown in Figures
25 and 2-6 respectively, and are summarized in Table 2-7.

2.3  Alternstive G

The water and wastewater issues associated with Alternative C are largely similar to
Alternatives A and B, except that the project would be located closer to the Bellevue-Wilfred
Channel while remaining on the east side. Additionally, the trust boundaries for Alternative C
are ithe same as those described for Alternative B. Access to the Stony Point site would be from
Wilfred Avenue and Whistier Avenue. A map of Alternative C is shown in Figure 2-7.

2.3.1 Water Supply

Water supply quality and guantity for Alternative C is expected {0 be the same as previously
described in Alternative A. The reader is referred {o that section for additional information.

2.3.2 Wastewater

Wastewater influent water qualily, freatment plant capacity, and the metheds for wastewater
treatment would be the same as previously described in Alternative A, The reader is referred to
that section for additional information.

2.3.3 Effluent Disposal
Effluent disposal methods for Alternative C would slightly differ from Allernative A

There are multiple storm drains on the east side of the Bellevue-Wilired Channel that allow flow
tc enter the Channel from the Alternative C site. These storm drains would allow effluent to be
discharged within the tribal trust lands, enter the existing storm drain inlet, then flow off-sie.
The preferred storm drain outfalis would be located near the confluence of the Bellevue-Wilfred
Channel with the Laguna, and have a larger diameter to accommodate peak flows. Of the
available outfall locations, the preferred discharge location is a 54-inch storm drain outfall
approximately 1900 feet north of Rohnert Park Expressway. This location will also likely be
utilized as a stormwater outfall as described in Alternative A. The reader is referred to that
section for additicnal information. The proposed discharge location is shown in Figure 2-8.

The beneficial uses for the receiving waters and the preferred discharge location for Alternative
C are the same as those described for Aliernative A. The reader is referred to that section for
additional information.

HydroScience Enginears, Inc,
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Like Alternative A, recycled water use would be maximized on-site for all Title 22 approved uses
including landscape irrigation, toilet flushing, and cooling water make-up. A seasonal storage
oond and spray fields will be used in conjunction with the permitted discharge periods as
described in Section 2.1.3 Effluent Disposal. The seasonal storage pond would be designed to
provide for wet season discharge and storage of effluent during the summertime, The
Alternative C storage pond and spray field areas are the sams as those for Alternative A. The
wet seasen discharge and wet season storage scenarios for Alternative C are shown in Figures
2-7 and 2-8 respectively, and are summarized in Table 2-7,

2.4 Alternative D

Alternative D would be a smaller version of the gaming and entertainment facility described in
Alternatives A, B and C, and located on the west side of the Bellevue-Wilfred Channel.
Alternative D has a project footprint of 413,400 square-feet, including a casino with slot
machines, gaming tables, multiple restaurants and bars, banquet recoms, a 100-rcom hotel and
spa, and 4,650 on-site parking spaces. The appropriate scale of the on-site water and
wastewater facilities would be of smaller magnitude as well. The trust boundaries for Alternative
D are the same as Alternatives A, B, and C. The casinc would be accessed via Stony Point
Road and Wilfred Avenue. The water and wastewaler treatmant facilities would be located to
the southeast of the gaming facility adjacent to the Bellevue-Wilfred Channel. A map showing
the location of Alternative D is shown in Figure 2-9.

2.4.1 Water Supply

The water supply options for Alternative D is expected o be the same as previously described
in Alternative A.. However, the projecied water demand for Alternative D is expected to be
lower, as shown in Table 2-12. The average water damand is projected to be around 115 gpm.
Peak water demands, which typically occur during the weekends, are projected to be
approximately 145 gpm. Walter supply requirements and average water demand are based on
similar principles as identified in the description for Alternative A. The reader is referred to that
section for additionat information.

Table 2-12: Projecied Water Supply Requirements for Alternative D

Water Supply Requirement Water Supply Reguirement with Minimum Recommended Firm
without Recycled Water (gpm) Recycled Water (gpm) Water Supply {gpm)
150 125 150

gpm = gallons per minute

2.4.2 Wastowaier

The wastewater quality projected for Alteratives A B and C would aiso apply to Aliernative D,
Thus, the same methods of wastewater treatment would be utilized.

Alternative D has reduced wastewater flows when compared to Aernatives A, B and C due fo
the reduced scope of the Project facilities. The projected wastewater flows for Alternative D are
identified in Table 2-13.

HydroSclence Engineers, Inc.
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Table 2-13: Projecied Wastewater Flows for Aliernative D

Area Description Estimated Occupancy Factor (%) Waste(\g/gtde)r Flow
Number | Units | gpd/Unit | Weekday | Weekend | Weekday | Weekend
Casino Gaming and Support 196 KSF 425 80% 100% 67,000 | 84,000
Buffet 500 Seats 40 80% 100% 16,000 20,000
Coffee Shop 225 Seats 40 80% 100% 8,000 9,000
Food Court 210 Seats 40 80% 100% 7,000 9,000
Leased Restaurants 480 Seats 60 80% 100% 24,000 29,000
Nightclub 0 KSF 500 50% 100% 0 0
Bars (7) 350 Seats 35 80% 100% 10,000 13,000
Lounges (2) 400 Seats 35 80% 100% 12,000 14,000
Event Center 0 Seats 35 0% 100% 0 0
Banquet Room 1000 Seats 30 0% 100% 0 30,000
Spa 0 KSF 750 66% 100% 0 0
Pool Concessions 50 Seats 35 50% 100% 1,000 2,000
Pool Grill 50 Seats 40 50% 100% 1,000 2,000
Hotel 100 Rooms 150 90% 100% 14,000 15,000
Total Wastewater Generated 160,000 227,000

Notes:

Gaming area flows include flows associated with patrons use of casino slot machines, tables, high limit slots, asian
games, and the employees required to serve these patrons.

gpd = gallons per day
KSF = 1000 ft*

All flow values were rounded to the nearest 1000 gpd.

Table 2-14 summarizes the proposed design flows for an on-site WWTP designed to treat flows
from Alternative D. Similar to the design flows for Alternatives A, B and C, the design flows for
Alternative D are slightly higher than the projected weekend wastewater flows in order to
provide a safety factor for design to account for typical diurnal variation. Additional storage will
also be provided for equalization of the peak daily flows. The required volume of equalization is
expected to be around 45,000 galions, with a 15% factor of safety. Additional details on the
volume of equalization and calculations can be found in Appendix C.

Table 2-14: Projected Design Flows for Alternative D

Parameter Projected Wastewater Flow (gpd) Design Flow (gpd)
Average Weekday Flow 160,000 200,000
Average Weekend Flow 227,000 275,000

"gpd = gallons per day

The wastewater treatment facilities for Alternative D must be designed for a dry weather flow
capacity of 275,000 gpd. The design flows are slightly higher than the projected wastewater
flows in order to provide a safety factor for design and to accommodate unforeseen changes in

the project.

HydroScience Engineers, Inc.
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2.4.3 Effluent Disposal

The methods of effluent disposal for Alternative D are the same as for Alternative B. Since the
seasonal surface water discharges are similar, the beneficial uses of the receiving waters are
also the same. One difference between Alternative D and Alternative B is the required volume
for the seasonal storage ponds and area of spray fields required. Additionally, Alternative D
would utilize the wastewater outfall location outlined in Alternative B on the west side of the

Bellevue-Wilfred Channel.

Based on the expected wastewater flows from the Project, seasonal storage ponds and spray
fields were sized. The seasonal storage pond volumes and spray field areas are summarized in

Table 2-15.

Table 2-15: Seasonal Disposal Strategy for Alternative D

Seasonal Disposal Strategy

Seasonal Storage

Spray Field Area®

Requirement (AF) (Acres)
Wet Season Storage® 148 83
Wet Season Dischargeb 18 37

AF = acre-feet
Notes:

a: This disposal strategy assumes that all effluent will be disposed to spray fields from April to October and stored in

a reservoir or wetlands during the rest of the year.

b: This disposal strategy assumes that all effluent will be disposed to spray fields from April to October and that all
water produced during the wet season will be disposed of to the Bellevue-Wilfred Channel. A minimal amount of

seasonal storage is still assumed for operational control.
c: Spray field acreage may consist of irrigated landscape.

The wet season discharge and wet season storage scenarios for Alternative D are shown in

Figures 2-9 and 2-10 respectively.

2.5 Alternative E

Alternative E would be a business park located to the west of the Bellevue-Wilfred Channel, at
the same location as Alternative B. The business park would be approximately 500,000 square-
feet with 3,500 on-site parking spaces. The appropriate water and wastewater treatment
facilities would be located to the south of the business park facilities, as shown in Figure 2-11.

2.5.1 Water Supply

The water supply for Alternative E would be from on-site wells. The projected water supply
requirements for Alternative E are summarized in Table 2-16. The average water demand is
projected to be 43 gpm. Peak water demands, which would generally occur during weekdays,
are projected to be approximately 50 gpm. Water supply requirements and average water
demand are based on similar principles as identified in the description for Alternative A. The
reader is referred to that section for additional information.

HydroScience Engineers, Inc.
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Table 2-16: Projected Water Supply Requiremenis for Alternative E
Water Supply Requirement Water Supply Requirement with Minimum Recommended Firm
without Recycled Water (gpm) Recycled Water {gpm) Water Supply (gpm)
65 50 65

gpm = gallons per minute

2.5.2 Wastewater

This section identifies the expected strength of influent wastewater, describes existing
wastewater treatment facilities, and identifies the wastewater treatment options explored for
Alternative E. Projected wastewater flows and the proposed WWTP’s process train are also
identified.

2.6.2.1 Influent Water Quality

The wastewater quality for Alternative E is expected to be similar to typical domestic sewage.
While Alternatives A, B, C and D are expected to have a higher strength influent due to the
nature of the Project facilities, Alternative E contains facilities that are very common fo any
wastewater treatment facility collection area. Thus, the expected influent water quality would be
as described in Table 2-17.

Table 2-17: Projecied WWTP Influent Water Quality — Alternative E {mg/L)

Parameter Alternative E
BOD 7 200-300
TSS 200-300

2.52.2 Capacity

Average weekday and peak weekend flows for Alternative E were obtained from analysis of
similar business park type facilities. The projected flows for Alternative E are summarized in
Table 2-18. These projections are based on the profile of the Alternative identified in the EIS.

Table 2-18: Projected Wastewater Flows for Alternative E

L Estimated Occupancy Factor (%) Wastewater Flow (gpd)
Area Description
Number Units gpd/Unit | Weekday | Weekend | Weekday Weekend
Light Industrial Business 400 KSF 155 100% 50% 62,000 31,000
Commercial Business 100 KSF 155 100% 50% 16,000 8,000
Total Wastewater Generated 78,000 39,000

Notes:

Gaming area flows include flows associated with patrons use of casino slot machines, tables, high limit siots, asian
games, and the employees required to serve these patrons.

gpd = gallons per day

KSF = 1000 ft°

All flow values were rounded to the nearest 1000 gpd.

HydroScience Engineers, Inc.
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Table 2-19 summarizes the Alternative E design flows for the WWTP. The design flows are
slightly higher than the projected wastewater flows in order {0 provide a safety factor for design,
and to accommodate unforeseen changes in the project. Additional storage will also be provided
for equalization of the peak daily flows. Based on an assumed diurnal curve for mixed
commercial and industrial development, the required volume of equalization is expected to be
around 20,000 gallons, with a 15% factor of safety. Additional details on the volume of
equalization and calculations can be found in Appendix C.

Table 2-19: Design Flows for Aliernative E

Parameter Projected Wastewater Flow (gpd) Design Flow (gpd)
Average Weekday Flow 78,000 90,000
Peak Weekend Flow 38,000 45,000

gpd = gallons per day

The on-site WWTP for Alternative E would have a wastewater treatment capacity of 90,000 god.

2.56.2.3 Treatment

Like the previous alternatives, on-site treatment facilities woulid also be desirable for Alternative
E. Although Alternative E is a business park, the benefit of having an on-site MBR WWTP
would allow the Project to control their own wastewater treatment facilities, and maximize the
use of their recycled water on-site for landscape irrigation and toilet flushing. As such, Title 22
regulations would still need to be met, therefore, requiring a WWTP capable of producing high
quality effluent. Additional reasons for having an MBR plant are:

s  Small footprint and option to house the plant to match existing architecture:

s Ease of operation — MBR plants are for the most part automated,;

e MBRs are typically less susceptible to upsets when compared to conventional plants;

o MBRs typically require less chemical addition and so require less chemical storage capacity;
and

o MBRs have the ability to maintain consistency in effluent quality.

2.5.3 Effluent Disposal

The methods of effluent disposal for Alternative E are the same as for Alternative A. Since the
seasonal surface water discharges are similar, the beneficial uses of the receiving waters are
also the same. One difference between Alternative E and Alternative A is the required volume
for the seasonal storage ponds and area of spray fields required. Additionally, Alternative E
would utilize the discharge location outlined in Alternative B on the west side of the Bellevue-
Wilfred Channel.

Based on the expected wastewater flows from the Project, seasonal storage ponds and spray
fields were sized. The seasonal storage pond volumes and spray fields areas are summarized
in Table 2-20.

HydroScience Engineers, Inc.
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Table 2-20: Seasonal Disposal Sirategy for Alternative E
Seasonal Disposal Strategy Seasonal Storage Spray Field Area®
Requirement (AF) (Acres)
Wet Season Storage” 57 31
Wet Season Dischargeb 7 14

Notes:

a: This disposal strategy assumes that all effluent will be disposed to spray fields from April to October and stored in
a reservoir or wetlands during the rest of the year.

b: This disposal strategy assumes that all effluent will be disposed to spray fields from April to October and that ait
water produced during the wet season will be disposed of to the Bellevue-Wilfred Channel. A minimal amount of
seasonal storage is still assumed for operational control.

¢: Spray field acreage may consist of irrigated landscape.

AF = acre-feet

The wet season discharge and wet season storage scenarios for Alternative E are shown in
Figures 2-11 and 2-12 respectively.

2.6  Alternative F

Alternative F would be a gaming and entertainment casino identical to Alternative A in
magnitude and facilities. Alternative F was conceived to be the same project as Alternative A,
but in a different location. The reader is referred o the Alternative A description for details
regarding casino size and facilities.

The Lakeville site for Alternative F is made up of three separate areas, two to the east of
Lakeville Highway and one to the west. The majority of the Project facilities would be located on
the parcel to the west side of the Highway. The areas are within the County of Sonoma, north
of Highway 37, west of the Infineon Raceway, and east of the Petaluma River. The entrances
to the casino would be from Lakeville Highway. The location of this project is shown in Figure 2-
13.

2.6.1 Water Supply

Like Alternative A, the water supply for Alternative F would be from on-site wells. The projected
water demands for Alternative F are the same as those projected for Alternative A and are
summarized in Table 2-1. The reader is referred to Section 2.1.1 Water Supply for additional
information regarding water demands.

It is believed that groundwater is available within the Lakeville site. A well was drilled near the
southwest corner of the site during 2003, and has satisfactory flows and generally good water
quality. This well would be one of the two groundwater wells used by the Project to meet their
firm water supply requirements.

2.6.2 Wastewater

The influent water quality, projected wastewater flows, and design flows for Alternative F are
exactly as those described for Alternative A. The reader is referred to that section for more

HydroScience Engineers, inc.
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details. The options for wastewater treatment are different for Alternative F, as discussed
below.

2.6.2.1 Treatment

There are no existing wastewater treatment facilities at the Lakeville site. Constructing a new
on-site WWTP or connecting to an existing plant would be the fwo options available for
Alternative F. This section describes these options in more detail.

The nearest wastewater treatment facility to the Alternative F site is the Novato Sanitary District
plant (NSD). The NSD plant has a 4.53 MGD average dry weather capacity, and is located
approximately six miles west of the Lakeville site within the City of Novato. However, the NSD
service area does not extend to the Lakeville site. As such, Alternative F would likely not be
able to obtain sewer service from NSD without modifying the NSD service area or negotiating
an agreement to treat Project sewage. Furthermore, there are no wastewater lines extending to
the Lakeville site making it possible for the project to connect to, and thus obtain sewer service,
Another nearby plant is the City of Petaluma WWTP, which is located approximately ten miles
north of the Lakeville site. However, the City of Petaluma WWTP has similar issues regarding
the ability to treat Project wastewater as the NSD plant.

Therefore, like Alternative A, if would be preferable for Alternative F to construct on-site WWTP
facilities. The on-site WWTP facilities for Alternative F would be the same in size and capacity
as those for Alternative A. They would be located at the location identified in Figure 2-13.

The reader is referred to Section 2.1.2.3 Treatment for details regarding the type of process and
operation of an on-site WWTP.

2.6.3 Effluent Disposal

The effluent disposal options for Alternative F would be the same as those discussed for
Alternative A. As such, the same assumptions made for Alternative A were made for Alternative
F:

®

Recycled water use on-site will be maximized.
The Project must identify a reliable wet season disposal method.
The Project must comply with all applicable regulatory requirements.

-]

2

The permitting requirements and four potential discharge methods below are the same for both
Alternatives A and E. The reader is referred to Section 2.1.3 Effluent Disposal for additional
information regarding permitting requirements.

o Seasonal Storage Ponds/Spray Fields
» Subsurface Discharge

o Surface Water Discharge

o Seasonal Surface Water Discharge

The beneficial uses of the potential receiving waters, the Petaluma River, will also be identified
given that these uses must be protected from potential pollutants.

HydroScience Engineers, Inc.
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2.6.3.1 Seasonal Storage Ponds/Spray Fields

The seasonal storage pond volumes, and spray fields areas are summarized in Table 2-21.
The reader should note that the seasonal storage pond areas in Table 2-21 are the same as
those specified for Alternative A.

Table 2-21: Seasonal Disposal Strategy for Alternative F

Seasonal Disposal Strategy Seasonal Storage Spray Field Area®
Requirement (AF) (Acres)

Wet Season Storage® 202 111¢

Wet Season Dischargeb 25 54

Notes:

a: This disposal strategy assumes that all effluent will be disposed to spray fields from April to October and stored in
a reservoir or wetlands during the rest of the year.

b: This disposal strategy assumes that all effluent will be disposed to spray fields from April to October and that all
water produced during the wet season will be disposed of to the Bellevue-Wilfred Channel. A minimal amount of
seasonal storage is still assumed for operational control.

c: Spray field acreage may consist of irrigated landscape.

d: An additional 7 acres of landscape irrigation would be utilized for this alternative for a total disposal area of 118
acres.

AF = acre-feet

The wet season discharge and wet season storage scenarios for Alfternative F are shown in
Figures 2-13 and 2-14 respectively.

The limits of the Lakeville site contain enough land to locate both of the wet season discharge
and wet season storage scenarios. For the wet season discharge alternative, the storage
ponds and the spray fields would be contained on the largest area to the west of Lakeville
Highway. For the wet season storage alternative, 111 acres of spray fields and 202 AF of
seasonal storage ponds require the use of two areas. The seasonal storage ponds would be
located on the larger parcel to the west of Lakeville Highway. A portion of the spray fields would
be located on the east of Lakeville Highway with the remaining portion of the spray fields on the
larger area to the west of the Highway.

2.6.3.2 Subsurface Discharge

Subsurface discharge, as stated in Section 2.1.5.3 Subsurface Discharge, requires that soil
conditions allow sufficient percolation for the installation of leach fields. Furthermore,
preliminary site observations indicate that the top layer of soil is made up of soft bay mud
approximately 50 — 60 feet in depth. Bay mud also does not percolate well. Thus, it is not
expected that using leach fields as the primary discharge method is feasible, and the option for
subsurface discharge is therefore eliminated.

The regulatory issues discussed in Section 2.1.5.3 Subsurface Discharge, for Aliernative A
regarding the permitting of subsurface discharge are the same for Alternative F. The reader is
referred to that section for additional details.

HydroScience Engineers, Inc.



GRATON RANCHERIA HOTEL AND CASINO PROJECT
WATER AND WASTEWATER FEASIBILITY STUDY
DECEMBER 2006

PAGE 32 OF 65

2.6.3.3 Surface Water Discharge

The option to dispose of effluent to surface waters via an existing, unnamed stream on the
Lakeville site was evaluated. A mapped stream on the Lakeville site is a tributary of the
Petaluma River. The disposal of treated effluent would take place via a stream within proposed
trust lands to the south of the on-site WWTP. From that point the stream flows south, then
southwest were it enters into the Petaluma River. The location of the stream within the Lakeville
site is shown in Figure 2-13.

The discharge of tertiary treated effluent to the Petaluma River and its tributaries would also
require an NPDES permit. Although the feasibility of obtaining an NPDES permit was not
reviewed with the RWQCB, it is anticipated that the following criteria would apply to surface
water discharges:

1. Dry season discharges cannot be permitted under any circumstances due to a lack of
dilution in the receiving water.

2. The initial permit point of the compiiance would probably be granted based on conditions at
the actual point of discharge.

3. Baseline flows and water quality data must be presented with the NPDES permit application
for review and consideration.

Additional information regarding discharge to the on-site stream would still need to be obtained
given that the stream flows through several properties prior to reaching the Petaluma River.
This feasibility study does not, however, include additional information regarding additional
implications of the surface water discharge via this stream.

2.6.3.4 Seasonal Surface Waier Discharge

It is anticipated that the seasonal surface water discharge strategy for Alternative F would be
the same as the one specified for Akernative A with the exception of the disposal location, the
receiving waters, and dry and wet season dates. The following describes the wet and dry
seasons accordingly:

1. Dry season {June 1 through August 31): Disposal through a combination of on-site
recycled water use for landscape irrigation, cooling towers, and toilet flushing, plus the use
of spray fields.

2. Wet season {(September 1 through May 31): Disposal through a combination of the dry
season uses, and surface water discharge.

The closest WWTP to the Lakeville site is NSD. NSD is permitted to discharge treated
wastewater to the San Pablo Bay during the wet season. it is anticipated that the disposal
period would be the same for the Project, given that the Petaluma River is a tributary of the San
Pablo Bay.

2.6.3.5 Beneficial Uses of Potential Receiving Waters

The beneficial uses of the Petaluma River listed in the RWQCB Region 2 Basin Plan for the San
Francisco Bay are summarized in Table 2-22.
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Table 2-22: Beneficial Uses for the Petaluma River

Acronym Bescription

COLD Cold Freshwater Habitat

MAR Marine Habitat

MIGR Fish Migration

NAV Navigation

RARE Preservation of Rare and Endangered Species
REC1 Water Contact Recreation
REC2 Non-contact Water Recreation
SPWN Fish Spawning

WARM Warm Freshwater Habitat
WILD Wildlife Habitat

Source: San Francisco Bay Basin Plan

In addition, the Basin Plan specifies specific water quality objectives for all water bodies in order
to prevent the degradation of any existing water body. Some of these objectives are
summarized in Table 2-23.

Table 2-23: Water Quality Objectives of Receiving Waters

Parameter Description

Color Water shall be free of coloration that causes a nuisance or adversely affects beneficial uses.
Water shall not contain taste or odor producing substances in concentrations that impart

Taste & Odor undesirable tastes or odors to fish flesh or other edible products of aquatic origin, or that cause
nuisance or adversely affect beneficial uses.

Turbidity Shall not be greater than 10% in areas where natural turbidity is greater than 50 NTU.

Shall not be depressed below 8.5 or raised above 8.5. Changes shall not cause the pH to be

pH above 0.5 units in normal ambient pH levels.

Dissolved Oxygen | Minimum of 5.0 mg/l at the compliance point.

Water shall not contain oils, or greases, waxes, or other material, including solids, liquids,

Oil and Grease . ; X )
foams, and scum in concentrations that cause a nuisance or adversely affect beneficial uses.

The temperature of any cold or warm freshwater habitat shall not increase more than 5°F

Temperature . .
above naturally receiving water temperature.

Waters shall not contain floating material, including solids, and scum, in concentrations that

Floating Material : ) -
cause a nuisance or adversely affect beneficial uses.

All waters shall be maintained free of toxic substances in concentrations that are lethal to or

Other Parameters that produce significant alterations in population or community ecology or receiving water biota.

2.6.4 ECffluent Disposal Summary

The preferred methods for effluent disposal would be as described for Alternative A in Section
2.1.3.6 Effluent Disposal Summary, with the exception that surface discharge would go to the
Petaluma River and effluent discharge would be prohibited from June 1 to August 31. The
reader is therefore referred to that section for more detailed information. It is expected that the
primary effluent disposal site will be to an on-site stream that is tributary to the Petaluma River.
In addition, the Project size is not such that all of the required spray fields and seasonal storage
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ponds can be located within the Project boundaries. Provisions would have to be made to
accommodate for this on-site discharge.

Additional information and research regarding discharge to the Petaluma River is still required.
However, this report will not provide additional details regarding discharge to the river in
question.

2.7 Alternative G

Alternative G is a no action alternative under which no project facilities of any type would be
constructed. Instead of any project facilities, it was assumed that the Northwest Specific Plan,
prepared by the City of Rohnert Park, would be constructed in accordance with the parameters
listed in that document. it was also assumed that all potable water, sewage, and recycled water
would be managed in the manner identified in that document.

As discussed previously in Section 2.1.3.1, the Northwest Specific Plan partly overlaps a portion
of the Wilfred site. In evaluating Alternative G, only that portion of the Northwest Specific Plan
that overlaps with the Wilfred Site was examined.

2.7.1 Water Supply

In the Northwest Specific Plan, it was assumed that the water supply for the portion of the Plan
south of Wilfred Avenue would be provided from existing sources. This includes the entire area
of overlap between the Northwest Specific Plan Area and the Wilfred site. It was indicated in
the report that the City of Rohnert Park currently has adequate water supply to serve this area.
This conclusion was based on the assumption that both the municipal supply wells, one of
which is located in the area on the south side of Business Park Drive, and the Sonoma County
Water Agency — Petaluma Agueduct would be utilized for water service. it was also assumed
that appropriate water conservation measures would be implemented, including a policy of
using reclaimed wastewater to irrigate parks and landscaping.

The projected average water demand for the area of overlap is approximately 95 gpm. This
estimate is derived from and approximately 15% higher than the projected wastewater flows
outlined in Alternative A. This 15% increase is included in order to account for other water uses
and system losses. This estimate also assumes that reclaimed wastewater would be used for
irrigation as outlined in the Northwest Specific plan Policy.

Based on the City of Rohnert Park’s water usage in 2003, about 47% of the supply came from
imported water supplied by the Sonoma County Water Agency, while 53% came from
groundwater (City of Rohnert Park, 2005). It was assumed that similar percentages of water
would be supplied to the project. Assuming this same percentage of groundwater would be
used to supply the Northwest Specific Plan in the area of overlap, about 50 gpm of the projected
water demand would be expected to come from groundwater, and 45 gpm from imported water.
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2.7.2 Wastewater

The expected wastewater generation for the Northwest Specific Plan and for the area of overlap
with the Wilfred site is discussed in detail in Alternative A. The reader is referred to that section
for additional information.

2.7.3 Effluent Disposal

In the Northwest Specific Plan it was assumed that new gravity sewer infrastructure would be
developed to carry effluent to the Rohnert Park pumping station. It was anticipated that a new
sewer main would be installed in Dowdell Avenue as it crosses Business Park Drive to the south
{o the existing pumping station. Additionally it is expected that some existing sewer and sewage
treatment infrastructure would have to be increased in size as discussed in Alternative A. The
reader is referred to that section for additional information.
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SECTION 3: LOCAL HYDROGEOLOGY

This section presents a summary of the available information regarding the hydrogeology at the
two candidate Project sites. The local hydrogeology for both the Wilfred and Stony Point are
discussed below.

3.1  Rohnert Park Hydrogeology

Sonoma County is underlain by an assortment of geologic materials ranging in age from
Jurassic to Recent. Most, if not all, of these materials yield groundwater to some degree in
wells. The quality of the water ranges from nonpotable to excellent, with much of the
nonpotable water occurring near San Pablo Bay or the Pacific Ocean. The best yields of water
are from wells drilled adjacent to flowing streams.

A review of the local hydrogeology indicates that there are regional groundwater issues
associated primarily with the over-drafting of local aquifers. The presence of an existing large
diameter agricultural irrigation well on-site and the proximity of large capacity City wells near the
Wilfred and Stony Point sites suggest that on-site wells will be able to meet the water demands
of the Project.

The geological deposits that underlie Rohnert Park consist of alluvium and alluvial sand
deposits to approximately 100 feet (below ground surface), the Glen Ellen Formation to
approximately 600 feet, the Merced Formation from approximately 600 to 1,100 feet, and the
Sonoma Volcanics underlying all. City Staff report that there is a significant difference in aquifer
properties between the East and West half of the City of Rohnert Park. Much of the City east of
Highway 101 is reported to have shallow, low-yield aquifers. City welis in East Rohnert Park are
reported to influence neighboring domestic and agricultural wells. The City of Penngrove,
located to the southeast of Rohnert Park, recently prevailed in a lawsuit to limit the City’s ability
to extract groundwater from their wells. Aquifers on the west side of Rohnert Park are reported
to have markedly different characteristics, with the City wells generally terminating in deeper,
more productive aquifers separated by aguacludes. Domestic wells in the west area are
typically terminated between 100 and 200 feet in depth, white City wells are generally completed
between 500 and 1,000 feet in depth.

The following sections describe some of the geotechnical characteristics underlaying the Wilfred
and Stony Point sites, which include the Glen Ellen Formation, the Merced Formation, and the
Sonoma Volcanics.

3.1.1 Glen Ellen Formation

The Glen Ellen Formation is of Plio-Pleistocene age and was first described by Weaver (1949)
from outcroppings of poorly sorted clays, sands, gravels, and cobbles occurring near Gien Ellen
in the upper part of Sonoma Valley. Not always recognized as a separate formation, the Glen
Ellen Formation also has been identified as the "Fresh-Water Merced" by Johnson (1934), the
upper part of the "Sonoma Group” by Gealey (1851), and as "Older Alluvium" by Travis (1952).
Later work by Cardwell (1958), Kunkel and Upson (1960), and Cardwell (1965) fully defined the
formation and its mapped area to its present limit. Exposures of the Glen Ellen Formation, as
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now mapped, extend from near Sonoma, on the south, through the central part of the Santa
Rosa Plain, to Alexander Valley and Dry Creek Valley on the north.

The Gilen Ellen Formation is composed of an extremely heterogeneous mixiure of pale buff clay,
silt, sand, and gravel, some lignite has been noted. Many beds grade laterally from coarse
gravels into clay. The coarse materials are usually of andesitic composition, although some
obsidian is present. Pariicle size ranges up to 6 inches (15 centimeters) in diameter. Near the
town of Glen Ellen, a section of the Glen Elien Formation was measured by Cardwell (1958).
The section had a total thickness of 68 feet (21 meters), 18 feet (5 meters) of section was
composed of fine {o coarse-grained cross-bedded sandstone and conglomerate, the remainder
being siltstone with lenses of coarse sand and pebbles. Beds of coarse pebble conglomerate
occur in the Rincon Valley area. These beds dip nearly vertically and are believed by Cardwell
(1958) to cause artesian conditions in wells located in Township 7 North, Range 7 East,
Sections 8 and 9.

The Glen Ellen Formation is up to 3,000 feet (900 meters) thick. [t has been deposited in
several parallel troughs as a deposit of coalescing piedmont and valley alluvial fans; some
clayey portions were deposited in a lagoonal environment. Much of the Glen Ellen overlies the
Sonoma Volcanics with some degree of unconformity. At a few localities, it is intercalated with
volcanic materials belonging to the Sonoma Volcanics. Likewise, much of the Glen Ellen is
known to uncomfortably overlie sediments of the Merced Formation. Some beds of the
continental Glen Ellen, however, are interfingered with beds of the marine Merced Formation.
In a few areas, beds of the Glen Ellen directly overlie nonwater-bearing rocks of the Franciscan
Group. Inthe lower Sonoma Valley area, the sediments of the Glen Ellen Formation are
believed by Kunkel and Upson (1960) to grade laterally into beds of the contemporaneous
Huichica Formation.

Groundwater in the Glen Ellen Formation has a greater range of character than any other
formation in Sonoma County. Some of the best and some of the poorest quality water are
obtained from this formation. Wells generally 100 feet (30 meters) deep yield a magnesium-
bicarbonate water of moderately good quality; unusually high content of nitrate ion may be
present. Wells up to 800 feet (243 meters) in depth yield moderately good quality sodium
bicarbonate water. Very deep wells, such as those greater than 1,000 feet (300 meters), vield
poorer quality sodium bicarbonate water. At scattered localities throughout the formation, boron
concentrations of up to 1.0 mg/l have been reported, as has water containing over 90 percent
sodium.

The Glen Ellen Formation is highly variable in its water-yielding capability. In the Santa Rosa
Plain area, wells tapping this formation generally yield adequate supplies for domestic use,
stock watering, or limited irrigation. Yields usually range from 15 to 30 8pm (57 to 113 1/m),
with drawdowns of about 10 to 50 feet (3 to 15 meters). Specific capacities, based on bailer
tests, range from 0.5 to 20.0 per foot (6 to 248 1/m per meter) of drawdown. The highly variable
nature of the formation is indicated by vield data from two wells in Section 12, Township 7
North, and Range 7 West. One well near Piner Road produced 40 8pm (151 1/m) with a 2-foot
(0.6-meter) drawdown. The standing water level in this 102-foot (31-meter) well was reported to
be 10 feet (3 meters). The well log indicated a total of 17 feet (5 meters) of "large gravel and
sand,” with the remainder being "sandy clay, blue clay, and gray clay.”
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3.1.2 Merced Formation

The Merced Formation is one of the principal water-producing formations in Sonoma County.
The formation consists of massive beds of fine to very fine-grained sandstone which is exposed
over a broad area extending from Petaluma, on the south, to the Russian River, and from the
west edge of the Santa Rosa Plain westward to beyond Occidental. Exposures of pebble
conglomerate and siltstone in the area east of Cloverdale have also been included in the
Merced Formation, although the exact stratigraphic relationship of this latter unit is not clear. In
the subsurface, the Merced Formation has been identified at depth beneath the Santa Rosa
Plain as well as beneath a cover of younger alluvium in Petaluma Valley.

The color of the Merced sandstone ranges from red, to orange, to white in exposed sections
and from blue to gray in the subsurface where the beds have been under reducing conditions
since deposition. Many well drillers report "clam shells” and "oysters” when drilling in the
Merced Formation, indicating the wells have penetrated one of the numerous fossiliferous zones
known to exist throughout the formation. Paleontological studies reported by Cardwell (1959)
show that most shells belong to five reported species of pelecypods and four of gastropods. So
abundant are many of the shell beds that they resemble coquina.

Much of the sandstone is loose and poorly cemented, although some beds, principally the more
fossiliferous ones, are cemented to some degree with calcium carbonate and iron oxide. Near
the base of the formation, there is a bed of white tuffaceous material about 10 feet (3 meters)
thick. This bed is exposed near the western edge of the outcrop area where it can be seen as
white patches on the hilisides. Interbedded with the beds of the Merced Formation are several
beds of tuff breccia, one of which attains a thickness of 10 feet (3 meters). Whether these tuff
breccia flows represent distal ends of flows from the Sonoma Volcanics or whether they are
from some local source is not known. Johnson (1934) found a volcanic neck northeast of
Bodega and suggested that as a possible source. Travis (1952), however, stated that there is
no evidence to support this view.

The Merced Formation is of late Pliocene age and was deposited in a subsiding embayment
that was open to the ocean. Cardwell (1959) has postulated that the Merced sediments were
derived from older Franciscan rocks to the north and were brought southward by a major trunk
stream to be deposited in a lagoonal environment that was protected from the ocean by an
offshore bar. The sediments were deposited on a surface of high relief carved into the
underlying Franciscan sediments. Occasional outliers of Franciscan rocks seen today
surrounded by Merced sediments represent former islands that were partially buried during
Merced sedimentation.

The Merced Formation has been estimated by Cardwell (1959) as being not over 2,000 feet
(600 meters) thick; however, Travis (1952) estimated the total thickness of the Merced as being
only 500 feet (150 meters). Well log data developed during the present study suggest that the
Merced is at least 1,000 feet (300 meters) thick.

Groundwater in the Merced Formation is of excellent quality and varies from calcium
bicarbonate and magnesium bicarbonate to sodium bicarbonate in composition. Typical
conductivities range from 140 to 420 pmhos. Wells tapping unoxidized (blue) sandstone may
yield water containing excessive amounts of iron and manganese.
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The Merced Formation produces large quantities of groundwater. The specific yield of the
formation ranges from 10 to 20 percent, an unusually high value. This high specific yield is due
to the preponderance of even-grained sand found in wells to depths of over 400 feet (120
meters). Yields of wells tapping this formation frequently produce from 20 to 1,000 8pm (76 to
3,780 1/m); drawdowns are minimal, usually from 10 to 150 feet (3 to 45 meters). Domestic
wells perforated for only a short distance produce adeguate yields for household use, even if
wells are located on adjacent lots and lot size is minimal. Deep wells, usually irrigation or
municipal, typically are gravel-packed.

Specific capacities of wells, based on bailer tests, indicate that the Merced sands yield about
0.1 to 5.0 8pm per foot (1.2 to 62 1/m per meter) of drawdown. For example, one well drilled
along Liberty Road west of Petaluma had a total depth of 163 feet (49 meters). Of this depth,
160 feet (48 meters) was logged as "yellow sand, blue sand, sandstone ledges, and streaks of
shells.” Tested with a bailer, the well yielded 30 8pm (113 1/m) with a drawdown of 110 feet (34
meters); the standing water level was at a depth of 40 feet (12 meters). These data indicate a
specific capacity of 0.27 8pm per foot (3.3 1/m per meter) of drawdown. Farther north, a 385-
foot (117-meter) domestic well was drilled on Baker Lane, near Sebastopol. The first 3 feet (0.9
meters) was reported o be "topsoil”; the remaining depth of the well was reported as "sand,
yellow sandstone, and blue sandstone.” Blank casing was installed in the well to a depth of 270
feet (82 meters). Tested with a bailer, the well produced 16 8pm (60 I/m), with a 30-foot (9-
meter) drawdown. The depth to standing water was reported to be 50 feet (15 meters). These
data indicate that the specific capacity of the well was 0.53 8pm per foot (6.6 1/m per meter) of
drawdown.

Reported standing water levels ranged from 35 {o 60 feet (11 {o 18 meters). Statements from
well owners in the area indicate that water levels decline markedly during the summer months
and many wells go dry by early fall. Based on an approximate aerial extent of 8,000 acres
(3,200 hectares) and an average saturated thickness of 50 feet (15 meters), the Ohlson Ranch
Formation has an estimated maximum storage capacity of about 25,000 acre-feet (30 hm3).
This total probably is significantly less when water levels have declined to their lowest levels.

3.1.3 Sonoma Volcanics

The Sonoma Volcanics were named by Weaver (1949) for a thick sequence of volcanic gjecta
and related volcanic sediments that are exposed in the Sonoma Mountains. Weaver identified
related volcanic materials, also assigned to the Sonoma Volcanics, occurring in the Mayacmas
Mountains and the mountains separating Sonoma Valley from Napa Valiey. Cardwell (1958)
extended the volcanic sequence to include isolated volcanic exposures to the west of the Santa
Rosa Plain. The Sonoma Volcanics comprise a great thickness of mixed volcanic materials
consisting of flows, dikes, plugs, and beds of andesite, rhyolite, basalt, tuff breccia,
agglomerate, tuff, and related intermediate to acidic flow rocks. Banded flows of welded tuff,
perlite, and obsidian occur locally. Some obsidian zones are up to 10 feet (3 meters) in
thickness and range from glassy to prophyritic. Volcanic ejecta comprise some 60 percent of
the total mass, with the remainder being composed of a variety of volcanic- related sediments
such as black volcanic sandstone, ashy clay, tuffaceous sandstone, and diatomite. it is this
latter, the diatomite, which allowed for the dating of a part of the Sonoma Volcanics. Axelrod
(1944) studied samples of the Sonoma diatomite and identified it as being middle to late
Pliocene in age, based on plant fossils contained therein.
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The Sonoma Volcanics accumulated in a basin that was some 30 miles (48 kilometers) wide in
an east-west direction and 40 miles (64 kilometers) long from north to south. With a maximum
thickness of well over 1,000 feet (300 meters), the volcanics cover an area of about 350 square
miles (91 square kilometers). The volcanics usually overlie the older Juracretaceous sediments
with a pronounced unconformity. Certain parts of the volcanics interfinger with partly
contemporaneous beds of the Petaluma, Merced, and Glen Ellen Formations. In some areas,
the volcanics uncomfortably overlie or are in fault contact with the Petaluma Formation.

Lower portions of the Sonoma Volcanics are strongly deformed because of intense folding and
faulting. This condition and the extreme lateral variability of the flows make it nearly impossible
to trace flows and beds over any great fateral distance. According to Huffman (1971), upper
portions of the Sonoma Volcanics are but little deformed and occur as gently sloping flows of
basalt and andesite. In the Sonoma Valley area, Kunkel and Upson (1960) reported a great
number of thick flows of tuff breccia containing blocks of andesite up to 4 feet (1.2 meters)
across contained in a matrix of fine-grained ash. Also noted were locally abundant beds of red
scoria having high permeability. In contrast to the andesitic nature of the Sonoma Volcanics
found elsewhere, the volcanics in Alexander Valley are composed of basaltic flows and related
material. Many of the basalt flows are up to 100 feet (30 meters) in thickness; pillow structure is
common.

Groundwater in the Sonoma Volcanics usually is satisfactory quality sodium bicarbonate water.
Boron concentrations of up to 1.0 mg/L have been reported. Because of a higher than usual
geothermal gradient, some groundwater from deep wells in the volcanics is warmer than that
found at equal depth in other formations. The unusual gradient iliustrated by the water from
Well 7N/7W-32G1, which is 403 feet (023 meters) deep and produces water with a temperature
of 74°F (23 C), a temperature somewhat warmer than that of usual groundwater. The
productivity of water wells drilled into the Sonoma Volcanics is highly variable and
unpredictable. In some areas a driller might complete a well producing adequate quantities of
water for domestic use, while only a short distance away a nonproducer, or dry hole, had
previously been drilled. In general, successful wells drilled into the volcanics should yield from
10 to 50 8pm (38 to 189 1/m) and drawdowns should range from 10 to 120 feet (3 to 37 meters).
Because of the large expected drawdowns and the fact that standing water may be as deep as
200 to 300 feet (60 to 90 meters), domestic wells ranging in depth to 500 feet (150 meters) are
not uncommon.

3.2 Sonoma Hydrogeology

Available geotechnical and geologic information for the Alternative F site includes the following:

o Well logs for an observation well drilled near the Wilfred and Stony Point sites
o Geotechnical Report for the property to the south of Highway 37 near Lakeville Road

A brief summary of this information follows below. Should Alternative F be selected as the site
for the project, a site specific geotechnical report would need to be prepared.

Well Logs: An observation well was drilled approximately 100 feet east of the water well drilled
at the Sonoma site. The well log for this well shows the groundwater table extending to 34 feet
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below grade. The well has a 46-foot deep layer of Younger Bay Mud, underlain by Alluvium.
No boring was conducted below 71.5 feet bys.

Geotechnical Study: The following description of the soil and geologic conditions at the site
are excerpted from the Draft Geologic and Geotechnical Feasibility Investigation prepared by
Geocon Consultants, Inc. on June 9, 2003. The report concluded that development was not
precluded by the soil and geotechnical conditions observed at the site. A description of the soll
and geologic conditions at the site follows. It must be noted that prior to any construction on the
site, additional work associated with the preparation of a geotechnical report is required.
However, the study provides a summary of the site’s soil and geologic conditions.

Four general soil types were observed at the site. The soil types include, in order of increasing
age: artificial fill, bay mud, alluvium, and Tertiary-age Upper Petaluma Formation. In general,
the alluvium is the result of the weathering of formational material. The Bay Mud is the result of
sadimentation within the Bay. The alluvium forms an apron that generally divides the Bay Mud
from the formational material and may interfinger with the Bay Mud. The site is underlain by
either Bay Mud or formational or alluvial deposits. Each type of soil is described below. For
more information about the extent of each type of soil, the reader is referred to the original
report.

3.2.1 Artificial Fiil (af, afbm)

In general, the artificial fill material at the site is located within roadway or railroad improvements
adjacent to the site. This material is mapped as artificial fill (af) and artificial fill placed over bay
mud (afbm). Itis assumed that the artificial fill has been placed in accordance with the
guidelines of a construction quality control program with some degree of compaction.

Therefore, the engineering properties of these materials are anticipated to be good. Exploratory
excavations within the artificial fill material were not performed as a part of this study. Further
evaluation of the existing artificial fill will be necessary if structural improvements are planned
within this material.

3.2.2 Alluvium (Qal, Qhf, Qpf)

The alluvial material observed at the site was (and is) derived from adjacent formational units.
The alluvium is subdivided into alluvium (Qatl), Holocene alluvial fan deposits {Qhf) and
Pleistocene alluvial fan deposits (Qpf). In general, the composition of the different alluvial types
is similar. The alluvium generally consists of dense and stiff mixtures of sand, silf, clay, and
gravels. Similar to the Upper Petaluma Formation, portions of the alluvium also contains thin
layers of fat, potentially expansive clay (CH). The engineering properties of the alluvium is
generally good, however, areas within active drainage swales may contain Joose materials that
would not be suitable for support of structures. Further evaluation of alluvium within the existing
drainage swales will be necessary if development is planned in those areas.

3.2.3 Bay Mud (Qhbm)

Holocene age Bay Mud deposits (Qhbm) are present within the lowland portion of the site. In
general, the ground surface of the Bay Mud deposits is at or slightly above sea level. Based on
the degree of consolidation and stratigraphic position, the sediments that comprise the Bay Mud
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can be subdivided into three subunits: Younger Bay Mud, Older Bay Mud and an alluvial sand
unit that sometimes separates the two. These three subunits were observed at the site during
exploratory activities.

Younger Bay Mud: The Younger Bay Mud at the site generally consists of very soft, saturated
silty clay (CH) with varying amounts of decomposed organics. Very little (if any) fine sand was
observed within the samples of the Younger Bay Mud. The material is firm in the upper five to
six feet bgs due to drying and The very soft consistency of this deposit was evidenced by
Standard Penetration Test (SPT, see Appendix A) blow counts less than five and very little tip
resistance on the CPT cone. The engineering properties of Younger Bay Mud are very poor.
The material has a high moisture content, low dry density, is very weak and compressibie. This
material is sensitive, it swells when wet and desiccates when dried. Furthermore, this material
loses approximately 50% of its strength when disturbed. The Younger Bay Mud at the site
extends from the ground surface to a depth up to approximately 60 feet bgs. The deposit is
thickest near the southwest corner of the site and gradually diminishes toward the north and
east.

Alluvial Interface Sand Deposit: The alluvial sand deposit located at the interface between the
Younger and Older May Mud generally consisted of dense, gravelly, silty, clayey sand (SM,
SC). In general, the engineering properties of this material are good. The granular nature
provides increased shear strength. This deposit was observed to be approximately 10 feet thick
within the one of the on-site borings, and was interpreted to be approximately the same
thickness in the CPT soundings.

Older Bay Mud: The Older Bay Mud at the site generally consists of stiff to very stiff, silty clay
(CL, CH) and clayey silt (ML). Based on the CPT soundings, the Older Bay Mud extends to
depths up to 140 bgs. Unlike the Younger Bay Mud, the engineering properties of this material
are good. The material properties are usually adequate to support most pile foundations.

Similar to the Younger Bay Mud deposits, the deposit is thickest near the southwest corner of
the site and gradually diminishes toward the north and east. This material is likely underlain by
alluvial sands, gravels and clays or formational material of similar composition.

3.2.4 Upper Petaluma Formation (Tpu)

Within the eastern portion of the site, the Upper Petaluma Formation consists of severely
weathered material generally comprised of stiff to hard, silty, sandy lean clay (CL). This
material has likely weathered from sandstone and siltstone. The severe degree of weathering
has eliminated any visible bedding planes within this material. This material exhibits rock-like
structure below approximately six feet bgs; however, the material remained readily excavatable
o the backhoe and exploratory drill rig. The upper one to 1-% fest of this material consists of
highly plastic fat clay (CH) residual soil. It is anticipated that this material has a moderate to
high potential for expansion due to seasonal moisture variations. In general, the plasticity of this
material decreases with depth. Other than the expansive nature of the surfical residual soils,
the engineering parameters of this material are quite good.
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SECTION 4: BACKGROUND AND REGULATORY ISSUES

This section identifies the typical regulatory requirements applicable to Alternative A with
respect to the proposed water supply, wastewater treatment, and wastewater discharge
methods identified in this report. Alternative A is referred to in this section as the Project, since
the requirements for Alternative A meet or exceed those for the other alternatives in relation to
water supply issues.

4.1  Water Supply

In general, Sonoma Valley water supply issues are characterized by limited groundwater supply
and over committed surface water supplies. The three primary options that exist for securing
water for the Project include:

e Obtaining a water service connection from the City of Rohnert Park.
e Purchasing a water allocation through an outside agency.
s Constructing or purchasing water supply wells.

4.1.1 City of Rohnert Park

The City of Rohnert Park is the local water retailer providing potable water service to the area to
the east of the proposed Wilfred site. The City gets water from two sources — a series of water
wells, and a surface water supply from the Sonoma County Water Agency (SCWA). The City
has 39 operational water supply wells supply approximately half of the City’s current demand of
7,800 acre-feet per year (4,800 gpm). The rated capacity of the City’s well field is 6.3 millions of
gallons per day (MGD). The City’'s SCWA connection supplies water to the City via a
combination of treated surface water, and water from underground river collectors (“Ranney
Collectors”) to the City’s system via the aqueduct system. The City may draw up to 15 MGD of
water from the agueduct, with an annual limit of 7,500 acre-feet.

The City recently prepared a 2004 City-Wide Water Supply Assessment (WSA), which
evaluates potable water supplies and demands in the City of Rohnert Park through the year
2025. This assessment looked at two situations: normal year supply and demand, and
temporary impairment of MOU water supplies from the Sonoma County Water Agency
indefinitely. Even without the extra supply from the MOU, the City’s preliminary WSA identified
that the water supply is sufficient to meet anticipated water demands through the year 2025. it
was noted thal the WSA is being challenged in court. Due to ongoing court proceedings and
their uncertain outcome, the City has stated that such a hook up does not appear to be possible
in the foreseeable future due to uncertainty over the SB610 requirements.

Obtaining a will-serve agreement from the City could be subject to envircnmental review,
political considerations, and public review and comment. The feasibility and costs associated
with constructing new transmission facilities are also unknown.
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4.1.2 Qutside Agency Allocation

The Project could also potentially contract directly for a wholesale water supply allocation either
from the SCWA, or from an agency independent of the SCWA. It is unlikely that SCWA would
provide a wholesale contract due to its current commitments; however, it may allow a transfer
(*wheeling”) agreement for the delivery of third-party water through its system. Water
purchased in this manner would have to be secured in the form of a long-term binding service
contract in order to be considered as a firm source of supply.

Obtaining an external allocation, securing the permission of SCWA to wheel the allocation to the
site, and constructing the transmission facilities to bring surface water to the site are major
obstacles. Obtaining an outside allocation could be subject to environmental review, political
consideration, and public review and comment. The feasibility and costs associated with
constructing the transmission facilities are also unknown, and potentially significant.

4.1.3 Groundwater Resources

The following section is largely excerpted from the City of Rohnert Park's 2004 Water Supply
Analysis and the Project geological reports.

Historically, groundwater sources served as the predominant source of supply. Future water
sources are planned to be predominantly surface water from SCWA,; these supplies would be
supplemented by groundwater and also recycled water. Continued use of conjunctive water
management is expected to enable the City to meet its future water demands to a 20-year
horizon and beyond.

Beginning in 2003, the City shifted the source of its water supply from groundwater to imported
water provided by SCWA. [n the future, the City plans to pump from a lesser number of wells
within its existing well field to supplement surface water supplies.

Due to the recent shift in the source of supply, imported water now constitutes a larger potion of
the total City water supplies. Correspondingly, with the reduction in groundwater pumpage,
groundwater levels have recovered to higher elevations. Intermediate zone wells (wells
constructed with screen depths ranging from 200 to 600 feet), where the majority of Rohnert
Park pumping occurs, have shown significant changes in groundwater elevations in response to
pumping changes. Specifically, spring groundwater elevations observed in the Rohnert Park
wells were generally stable when groundwater monitoring was implemented in 1977 to 1981,
then a decline was observed from 1982 to 1989. Subsequently, groundwater levels stabilized at
a lower elevation from 1990 to 1997. This was followed by a slight recovery from 1997 to 2002,
and then a major recovery in 2003.

Historically, shallow zone wells (<200 feet deep) show no significant decline in spring water
levels. Shallow wells are generally located on the periphery of the City, and the lack of decline
in groundwater levels indicates that pumpage from the intermediate zone does not generally
affect shallow zone water levels in these wells. Water level elevations in four shallow
completion wells located south-southeast of Rohnert Park are stable historically. Additional
water level data is not available for this area, including Penngrove.

HydroScience Engineers, Inc.



GRATON RANCHERIA HOTEL AND CASINO PROJECT
WATER AND WASTEWATER FEASIBILITY STUDY
DECEMBER 2006

PAGE 45 OF 65

Most groundwater in Sonoma County is of a quality suitable for domestic purposes. Water used
for domestic purpose decreases in quality with an increase in salinity, iron and manganese,
hardness, and total dissolved solids. Each of these four constituents is found in higher-than-
normal concentrations in certain areas of Sonoma County. Only in a few areas are chemical
constituents present which render the water non-potable.

Boron is also present in the water from a number of local wells. Although not a drinking water
health hazard, boron may be injuricus or toxic to a variety of plants and trees. Sodium, which
can cause sodium toxicity to plants, is present in high concentrations in a number of wells
throughout the county. lron and manganese may be present in high concentrations. Neither
iron nor manganese in water presents a health hazard. lron will cause reddish-brown staining
of laundry, porcelain, dishes, utensils, and even glassware. Manganese acts in a similar way
but causes a brownish-black stain. Soaps and detergents do not remove these stains, and the
use of chlorine bleach and alkaline builders (such as sodium carbonate) can actually intensify
the stains. If these constituents are present in groundwater, treatment of the groundwater to
remove these constituents is recommended.

The density of water wells, as well as the percentage of wells with sanitary seals, was also
determined. In several typical local mile-square sections of land, over 100 water wells were
identified; one section southwest of Sebastopol contains 180 water wells. In many sections with
numerous wells, less than half of them have sanitary seals. In Sonoma County, there are at
least 400 springs, many of which yield potable groundwater. There are also thermal springs
yielding highly mineralized, non-potable groundwater.

Construction of an on-site well will be largely exempt from tocal environmental and public
reviews associated with off-site impacts, but will be subject to Federal environmental and public
reviews through the National Environmental Policy Act (NEPA) and regulatory oversight by the
USEPA and the Indian Health Services (IHS).

Information was collected on local City domestic wells, nearby domestic wells, and existing
wells focated on the Wilfred site. This information is summarized in the following sections. Any
identified issues associated with these water supply sources are also noted.

44.4 City Wells

The City of Rohnert Park operates 39 water production wells. Of these, four City Wells (#7,
#23, #24 and #41) are located in the general vicinity of the proposed Wilfred site. Well #24 was
constructed adjacent to the property line, and a short distance from the proposed site. Well #41
is constructed a short distance southeast of the proposed site on the other side of Business
Park Drive. A map showing the location of each of the local City wells is shown in Figure 4-1.
Some general properties of these wells are shown in Table 4-1.

Table 4-1: Selected City Well Properties

" Well Parameter | wells7 | wel#23 [ well#24 Well #41
General
In Service No Yes No Yes
Distance from Casino Site” 1 mile % mile % mile 500 feet

Screen Intervals
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Well Parameter Well #7 Well #23 Well #24 Well #41 |
First Screen 128'-140° 190'-200" 258’298 177-207
Second Screen 268'-280 210°-220° 358378’ 232252
Third Screen 356'-380" 310°-320° 396'-40%’ 382'-392
Fourth Screen 420'-460° 345°-370° 418’-428’ 417°-4271°
Fifth Screen - 405'-580 496’-536' 437'-447
Sixth Screen - 445'-450 576'-582' 480'490°
Seventh Screen - 488°-520’ - 557-633
Eighth Screen - 560’-580° - 658’663’
Completed Depth 475’ 610’ 600’ 663’
Pumping Characteristics

Casing Diameter 16" 24" 12" 10
Pump Capacity 280 gpm 150 gpm 120 gpm 250 gpm
Standing Water Level 134 136’ ND 87'
Pumping Water Level 188 265’ ND ND
Water Quality Characteristics

Iron, mg/L. (SMCL. 0.300) 0.1 ND ND® 150
Manganese, mg/L (0.05) 0.03 ND ND® 40
Hardness, mg/L 170 67 57 100
Treatment Plant No No Yes No

Notes:

a: Distances are measured from the well to the closest edge of main casino site
b: Reported value - original well equipped with iron and manganese removal plant

ND: No data

An analysis of the boring logs for the closest wells to the site, Well #23, #24, and #41, suggest
that there are at least six distinct local aquifers between the ground surface and 600 feet in
depth based on the chosen screen intervals.

The geophysical well log for Well #24 shows sand and pea gravel encountered to approximately
170 feet, consistent with shallow alluvium. The log also indicates several impervious clay and
sandy clay layers between sand, sandstone and gravel stratum to 600 feet. This is consistent
with the Merced formation, which is considered one of the higher-yielding aquifer formations in
Sonoma County. The Merced Formation is further described in Section 3.1.2.

Separate, confined aquifers such as those evidenced by the well completion logs have two

characteristics that affect well design:

1. In order to maximize production, wells must be screened in multiple zones since water
cannot readily travel vertically through clay aquaciudes.

2. Because of this characteristic, influence of un-pumped zones frem lower, pumped zones is

minimal.

Well #24 is no longer used by the City due to high levels of iron and manganese in the
groundwater. Treatment for these constituents may therefore be required before use, since
they are secondary water quality standards. Although iron and manganese pose no health risk
per se, they may result in aesthetic impacts such as staining. The proximity of this well to the
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Wilfred site suggests that any groundwater pumped from on-site wells may require iron and
manganese treatment before use.

The average water draw from the City’s wells is approximately 100 gpm. Sonoma County
considers Rohnert Park to be one of several regions in the County that is currently overdrawing
groundwater. For this reason, it may be difficult to secure private well construction permits
through the County. County permits, however, would not be required to construct wells on trust
land.

Adjacent Domestic Wells: A review of the well drillers logs for City wells in the vicinity of the
propossad Wilfred site show that the water bearing zones in the local soils are separated by
impervious clay layers preventing the vertical movement of water from the upper bearing zones,
where most domestic welis terminate, if the lower zones are being pumped. Local City wells are
drilled to depths of between 475 — 660 feet. Three out of four City drilled wells near the
proposed Wilfred site begin screening at depths below 175 feet. Most of the water extracted is
from the deep zones.

Domestic wells, on the other hand, are not typically drilled to depths greater than 200 feet. This
suggests that these wells draw from the shaliow alluvial aquifer. City Staff has reported that
there are no reports of significant drawdown of domestic wells resulting from operation of the
City wells. To prevent significant impacts to local domestic wells, the proposed Project should
also construct deep terminating wells, screen in the deeper water bearing formations below a
depth of 200 feet, similar to the City’s local well construction. 1t is not anticipated that properly
constructed on-site wells for the Project will adversely affect local wells.

Existing On-site Wells: Four existing on-site wells (West #1, West #2, East, and Well #7),
were located during the due diligence review. Additionally Komex identified two wells located
on the northeast portion of the site included only in Alternative A, wells #58 and #38 in their
report (Komex 2005). The locations of these wells are shown in Figure 4-1, Of these wells,
West #2 and East are both abandoned and sealed. Their age is unknown, but they appear to
have been constructed in the early 1900's. Well #7 is a small diameter well of recent
construction, and is equipped with a small pump to feed cattle watering troughs. This well is too
small to serve the requirements of the proposed Project.

West #1 is an old agricultural well that is currently still operational, and is presently equipped
with a small submersible pump to supply cattle watering troughs, and barnyard wash water.
The well was has a 12-inch diameter casing and is equipped with a vertical turbine lineshaft
pump. This pump was removed during the course of TV scanning operations. It is estimated
that both the well and the lineshaft pump were installed in the 1950s.

A TV scan of Well #1 revealed that it is at least 610 feet deep. The well is likely deeper,
however, the well casing bottom is full of sediment. The casing is rolled steel, perforated with
vertical “mill slots” uniformly from top to bottom. All slots below 100 feet are severely plugged
with corrosion, and few are identifiable past 200 feet. Numerous holes were found in the casing
near the bottom, and the structural integrity of the well appears to be compromised. It was
determined that this well should not be test pumped due to the risk of collapse, and permanent
irreparable damage to the well. The well may be suitable for low volume pumping as it is
presently used. The standing water level of the well was observed to be 110 feet.
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The following conclusions can be drawn from an inspection of Well #1:

1. H was likely a high yield well with a capacity in excess of 300 gpm.
The severe iron bacteria plugging of the lower portion of the casing indicates that the most
productive zones were in the lowest aquifers. The highest flowing zones tend to bring in the
highest level of iron and bacterial nutrients, creating the worst fouling.

3. Water from this well would likely require iron and manganese treatment.

Komex well #58 is a shallow domestic well installed to a total depth of 120 and screened from
60 to 120 feet. Komex well #38 is a deep irrigation well constructed {o a total depth of 1028 fee
with an unknown screened interval. It is believed to be screened at similar depths as the City
wells (Komex 2005).

4.2 Recycled Water

It is expected that the wastewater treatment plant will produce recycled water for on-site reuse,
which will add to the water quality requirements of the effluent from the wastewater treatment
plant. In order to reuse recycled water on non-trust land in California, a Title 22 reclamation
permit would be required. The RWQCB typically issues this permit, and delegates the
responsibilities for reviewing reclamation uses and permit administration to the California
Department of Health Services (DHS). On trust land, the United States Environmental
Protection Agency (USEPA) would regulate the use of recycled water use and would be
responsible for granting a NPDES permit to use recycled water on-site. The USEPA has
typically deferred their recycled water standards to California’s Title 22 standards for trust Jand
projects in California. Indian Health Services (IMS) would regulate the use of recycled water on
trust lands. For the range of uses considered for this project, it would be expected that the
wastewater treatment plant would need {o produce disinfected tertiary recycled water in
accordance with Title 22 requirements. Disinfected tertiary recycled water meets the following
water quality requirements, which are specific to the MBR treatment process expected for the
Project’'s wastewater treatment facility:

s Has been passed through a microfiltration, ultrafiltration, nanofiltration, or reverse osmosis
membrane so that the turbidity of the filtered wastewater does not exceed any of the
following:

o 0.2 NTU more than 95 percent of the time within a 24-hour period; and
o 0.5NTU at any time.

o The filtered wastewater has been disinfected by either:

o A chlorine disinfection process following filtration that provides a CT (the product of total
chlorine residual and modal contact time measured at the same point) value of not less
than 450 milligram-minutes per liter at all times with a modal contact time of at least 90
minutes, based on peak dry weather design flow; or

o Adisinfection process that, when combined with the filtration process, has been
demonstrated to inactivate and/or remove 99.999 percent of the plaque forming units of
F-specific bacteriophage MS2, or polio virus in the wastewater. A virus that is at least as
resistant to disinfection as polio virus may be used for purposes of the demonstration.
The median concentration of total coliform bacteria measured in the disinfected effiuent
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does not exceed an MPN of 2.2 per 100 milliliters utilizing the bacteriological results of
the last seven days for which analyses have been completed and the number of total
coliform bacteria does not exceed an MPN of 23 per 100 milliliters in more than one
sample in any 30 day period. No sample shall exceed an MPN of 240 total coliform
bacteria per 100 milliliters.

In addition to the aforementioned recycled water quality requirements, there are a number of
operational, use, and reporting restrictions identified in Title 22. However, it is not expected that
any of these requirements will limit the viability of recycled water reuse on-site, and these
requirements are typical for any recycled water use application. All uses of recycled water
would have to be approved by USEPA. As long as disinfected tertiary recycled water is
produced, there would appear to be no issues associated with this intended use. It is also noted
that the minimum quality of discharge to the Laguna is typically disinfected tertiary recycled
water.

4.3 Wastewater

The regulatory requirements pertinent to wastewater treatment and wastewater discharge
methods are identified in Section 2.1.3 Wastewater and Section 2.1.5 Effluent Disposal
respectively. The reader is referred to those sections for additional details. The projected
effluent quality will be presented in the Engineering report, which will follow this feasibility study.

This section will present the requirements for determining the potential impacts of receiving
waters upon discharge of terliary treated wastewater, and the sludge disposal options and
pertinent disposal regulations.

4.3.1 Baseline Monitoring Program

Baseline water quality for receiving waters, the Bellevue-Wilfred Channel and the Laguna, is
required as a basis for determining if the beneficial uses of the receiving waters will be impacted
by the proposed discharge of tertiary treated wastewater. Because there are no existing water
quality criteria available for the receiving waters, this section presents a baseline monitoring
program. The baseline monitoring program includes tests for pH, total nitrogen and some other
parameters. The monitoring program and laboratory results are presented in this section.

The primary unknown regulatory issues associated with the proposed wet season discharge of
wastewater to the Bellevue-Wilfred Channel is the surface water quality at the discharge
location. Since there is an existing gage station at the Stony Point Road Bridge crossing
Laguna, and streamflows are highest at that location, this was a logical area to begin baseline
water quality monitoring.

In order to begin detailed discussions with the RWQCB on the feasibility of discharging to the
Bellevue-Wilfred Channel, the Project elected to begin collect receiving water guality data near
the Stony Point Road Bridge. This data would help the RWQCB evaluate the background water
quality of the receiving waters, identify potential water quality restrictions, and understand the
impacts of the proposed new discharge on the aquatic habitat. These parameters were
selected in order to better determine if the proposed surface water discharge would impact the
beneficial uses of the Bellevue-Wilfred Channel and the Laguna. Since no water quality data
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was immediately available, it was recommended that monthly samples be collected and
analyzed for the water quality parameters identified in Table 4-2. All samples collected in the
field were grab samples collected near the Stony Point Road bridge crossing of Laguna.

Table 4-2: Receiving Water Quality Baseline Monitoring Program

Parameter Sample Frequency
pH Monthly (lab)
TDS (mg/L) Monthly (lab)
TSS (mg/L) Monthly (lab)
Specific Conductivity (umho/cm) Monthly (lab)
Hardness (mg CaCOs/L) Monthly (lab)
Turbidity (NTU) Monthly (lab)
Nitrate (mg-N/L) Monthly (lab)
Nitrite (mg-N/L) Monthly (lab)
Ammonia (mg-N/L) Monthly (lab)

TIKN (mg/L)

Total Phosphorous (mg-P/L)

Monthly (lab)

Orthophosphate (mg-P/L)

Monthly (lab)

(
(
(
(la
(
(
(la
(
Monthly (Iab)
(
(
(
(
(
(
(

Alkalinity (mg CaCOa/L) Monthly (lab)
Carbonate Alkalinity (mg CaCOa/L) Monthly (lab)
Bicarbonate Alkalinity (mg CaCOs/L) Monthly (lab)
Hydroxide Alkalinity (mg CaCOa/L) Monthly (lab)
Total Coliform (MPN/100 mL) Monthly (lab)
fecal Coliform (MPN/100 mL) Monthly (lab)
Oil and Grease (mg/L) Monthly (lab)

The results of the above baseline monitoring program are presented in Table 4-3. The reader is
referred to the Engineering Report and NPDES Permit Application for more in depth information

regarding the laboratory results.
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Table 4-3: 2004 Analytical Results for the Laguna de Santa Rosa at Stony Point Road Bridge

ANALYTE Method | MDL Pate Avg
01/05 | 02/06 | 03/04 | 04107 | 05/05 | 05/20
pH (units) EPA150.1 | NA | 7.06 | 722 | 742 | 737 | 726 | 7.3 | 7.27
TDS (mglL) EPA160.1 | 10 | 260 | 180 | 1100 | 360 | 430 | 370 | 450
TSS (mgit) EPA160.2 | 10 | ND | ND 17 | ND | 30 | 260 | 56
Specific Cond. (umho/cm) SM2510 | 7.0 | 410 | 380 | 440 | 680 | 760 | 640 | 552
Hardness (mg CaCOa/L) EPA1302 | 10 | 160 | 140 | 240 | 270 | 270 | 240 | 220
Turbidity (NTU) EPA180.1 | 40 | 94 19 | 88 | 48 | 24 89 | 25.8
Nitrate (mg-N/L) EPA 3000 | 0.20 | 2.3 1 1 039 | ND | ND | 085
' Nitrite (mg-N/L) EPA300.0 | 0.20 | 0.07 | 0076 | ND | ND | NA | ND | 0.15
Ammonia (mg-N/L) EPA350.3 | 025 | 038 | 022 | 038 | 0.15 | 0.099 | 0.42 | 0.27
TKN (mg/L) EPA3512 | 050 | 3 4 14 | 082 | 083 | 16 | 1.9
Total Phosphorous (mg-P/L) EPA365.3 | 0.050 | 049 | 052 | 06 | 032 | 051 | 05 | 0.5
Orthophosphate (mg-P/L) EPA365.3 | 0.050 | 034 | 048 | 056 | 029 | 045 | 0.37 | 0.42
Alkalinity (mg CaCOs/L) EPA3101 | 20 | 120 | 130 | 160 | 260 | 280 | 260 | 202
GCarbonate Alkalinity (mg CaCOs/L) | EPA3104 | 20 | ND | ND | ND | ND | ND | ND | ND
Bicarbonate Alkalinity (mg CaCO4/L) | EPA310.1 | 20 | 120 | 130 | 160 . 260 | 280 | 260 | 202
Hydroxide Alkalinity (mg CaCOs/L) | EPA3101 | 20 | ND | ND | ND | ND | ND | ND | ND
Total Coliform (MPN/100 mL) SM9221 | 20 | 900 | 1600 | 220 | 900 | 240 | 1600 | 910
Fecal Goliform (MPN/100mL) SM9221 | 2.0 | 900 | 1600 | 300 | 80 | 240 | 1600 | 787
Oil and Grease (mgiL) EPA4131| 50 | ND | ND | ND | ND | ND | ND | ND

Notes:

MDL = Method Detection Limit, the minimum concentration of a substance that can be measured

ND = Not Detected
NA = Not Available

' Not detected results were assumed to be present at the Reporting Limit for the calculation of the average value.

Two special samples, one during the wet season and one during the dry season, were collected

and analyzed for trace metals and California Toxics Rule pollutants. The laboratory analysis

methods identified in Table 4-4 were used to test for 126 pollutants and approximately 40 trace

metals.

Table 4-4: California Toxics Rule and Trace Metals Laboratory Tests

Parameter Laboratory Analysis Method
Volatile Crganics EPA 624
Semivolatile Organics EPA 625
" Pesticides & PCBs EPA 608
Polynuclear Aromatic Hydrocarbons EPA 610
Organophosphorus Pesticides EPA 614
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Parameter Laboratory Analysis Method
Low Level Mercury EPA 1631

Metals by EPA 6020/200.8 EPA 6020/200.8

Cyanide, total EPA 335.2

TriButy! Tin GCFPD

EPA 1613 2,3,7,8 TCDD (Dioxin) M EPA 1613

Asbestos TEM TEM

Chromium, hexavalent (colorimetric) EPA 7196

The results for the California Toxics Rule and the Trace Metals laboratory tests results can be
found in Appendix A.

The laboratory results indicated that metals at a concentration higher than the most strict,
pertinent water quality criterion were not found. No CTR compounds were detected above the
strictest applicable water quality criteria. Only four chemicals were found to be in valid samples:
Toluene, Aldrin, Heptachlor, and acetone. The reader is referred to the Permitting
Memorandum in the NPDES Application Package and Engineering Report for a more detailed
discussion of the laboratory resuits.

4.3.2 Sludge Disposal

Sludge (biosolids) produced by the treatment plant must also be disposed of in accordance with
the California Code of Regulations, Water Code, Resource Conservation and Recovery Act, and
the RWQCB policy. These regulations are commonly referred to as the 40 CFR Part 503
Biosolids Rule promulgated by the USEPA. It is anticipated that biosolids produced by the
project wastewater treatment plant will be disposed of to an off-site landfill in accordance with all
regulatory requirements. Prior to off-site disposal, biosolids will be stored on-site in a solids
stabilization basin. Periodically, as biosolids accumulate in the solids stabilization basin,
biosolids will be trucked off-site for disposal.
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SECTION 5: WATER FACILITY REQUIREMENTS

This section identifies preliminary water supply, water treatment, water storage, and pumping
requirements to supply Alternative A with water. Alternative A is referred to in this section as
the Project, since the requirements for Alternative A either meet or exceed those for the other
alternatives in relation {o water supply issues.

The facilities identified in this section are based on HSe’s experience with similar projects. The
general concept for the water supply facility is that the Project will maximize the reuse of
recycled water in order to minimize the water supply requirements for the Project. This section
describes the following facilities:

e Water Production Wells
o \Water Treatment Plant
s Water Storage Tank and Pump Station

The overall water facilities will be located based on the final design of the Project facilities. All of
the recommended water supply facilities described in this Chapter are preliminary, and should
be utilized for planning purposes only.

5.1 Water Production Wells

The potable water supply system must have a firm reliable supply based on projected water
demands. By definition, firm capacity is the remaining water supply capacity with the largest
single source out of service. In a well system, it is generally recommended to have a minimum
of two wells available for service, so one can be serviced without interrupting the water supply.

The wells are expected to alternate in use based on water supply requirements in order to
equalize run times for equipment located on each well. Alternating well operation also helps
maintain the viability of each well.

A key design requirement that must be addressed during the construction of the wells is the
need to minimize impacts to neighboring domestic wells. The test hole should be drilled a
minimum of approximately 650 feet deep, and screen sections should be placed primarily in the
deeper aquifer sections, and not in the upper aquifers above 200 feet. The wells would be
located in the proximity of the existing City Well #24, or in an area determined to be suitable
within the developed area. The area near City Well #24 was selected due to its known water
bearing capability and the anticipated negligible impact to City wells. The City has shutdown
their only nearby well, which was known to contain high concentrations of iron and manganese.
The ufilization of a water treatment plant to remove iron and manganese, as described in
Section 5.2, will probably be required to treat the well water. Table 5-1 shows the
recommended design criteria for on-site wells. Each well is expected to have an approximate
footprint of 20 feet by 30 feet, including the pump, well, piping, and miscellaneous equipment.
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Table 5-1: Recommended Water Production Well Design Criteria

Parameter Value

Approximate depth 650 ft

Casing diameter 12-inch

Surface seal depth 100 feet minimum

Casing material Copper bearing steel

Screen material Wire-wrapped stainiess steel
Approximate screen depth range Between 200 ft and 650 ft
Pump type Vertical turbine multistage
Method of control On/off by tank level

5.2 Water Treatment Plant

Based on the groundwater conditions identified in Section 3, and the known iron and
manganese issues found in local wells described in Section 4, it is anticipated that water
supplied from any on-site well will exceed the State secondary drinking water standards for iron
and manganese. Thus, an on-site water treatment plant to remove iron and manganese will be
required. it is recommended that the treatment plant utilize a manganese greensand pressure
filtration process, to remove iron and manganese to levels below 0.3 mg/L, and 0.05 mg/L,
respectively. The backwash waste stream would be directed into a holding tank, and settled
water would be recycled back into the front of the plant at a rate not exceeding 10% of the
plant’s rated capacity. Iron and manganese sludge would be periodically discharged from the
tank to the sewer system. A typical layout of the iron and manganese plant is shown in Figure
5-1. A process flow diagram showing how water is treated within the treatment plant is shown
as Figure 5-2.

The manganese filtration process consists of oxidation using a feed stream of sodium
hypochlorite, and filtration through a manganese greensand filtration media. The function of the
manganese greensand is to provide a catalyst to fully oxidize manganese, which may not be
accomplished solely with a sodium hypochlorite oxidant. Potassium permanganate will be used
to initially condition and prepare the media, and it may be used continuously or intermittently to
aid in oxidation, if required. Sodium Hypochlorite would be used to disinfect the water before
distribution. A continuous monitoring residual analyzer will monitor chlorine residual at the end
of the filters, before entering a water storage tank. Chlorine dosage control would be manual,
with options for automatic pacing based on residual. The water treatment plant process
facilities would be located within an enclosed building.

Significant features of the plant would include:

e PLC control system interlinked to a common water/wastewater SCADA system.
e Surface wash to reduce the possibility of “mudball” formation on the media surface.
o Fail-safe control valves that would fail in the filter-forward mode of operation.

The recommended Water Treatment Plant design criteria are summarized in Table 5-2.
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Table 5-2: Recommended Water Treaiment Plant Design Criteria

Parameter Value

Process Pressure filtration

Media Anthracite/greensand
Number of filters 1

Filter foading rate 3 gpm/sf

Filter size 6 ft diameter x 72 in. high
Oxidant Sodium Hypochiorite
Process control PLC/on with service well

53 Water Storage Tank and Pump Station

A water storage tank would be constructed to store water produced by the water treatment
plant. The actual required capacity of the tank is dependant on the Wilfred site’s fire flow
requirements, however, the anticipated capacity is approximately 1.2 million gallons (MG), and
would be of welded steel construction meeting all American Water Works Association (AWWA)
specifications for welded steel tanks. A typical section of a tank is shown in Figure §-3. The
tank would be a cylindrical shape. Having a shorter tank will make it easier to camouflage, and
would hide the tank better from the site’s guests. The tank sizing would be based on standard
pre-engineered tank dimensions, which are typically in 8-foot increments. It is also possible that
the tank would be partially or completely buried, but for the purposes of this analysis, if is
assumed that the tank would be located at grade.

Since the site is largely flat, with no land at an elevation suitable for gravity feed to the
distribution system, it is recommended that this tank be utilized as the supply, and a pump
station be utilized to maintain pressure in the distribution system. This potable water pump
station will be required to convey water from the storage tank to the facilities requiring potable
water, and would be sized to handle both fire flow and domestic demands. The ultimate
pumping capacity will be dependent on fire flow requirements, and would be satisfied by two
fixed-speed high-service pumps that are half the capacity of the projected flow requirement.
Table 5-3 shows the design criteria for the water storage tank and pump station.

Table 53-3: Recommended Water Storage Tank and Pump Station Design Criteria

Parameter ] Value

Water Storage Tank

Approximate size 1.2 MG

Approximate diameter 80 feet

Approximate height 32 feet

Construction Welded steel

Potable Water Pump Station

Low service pump number 2

Low service pump type Variable speed turbine
High service pump number 2

Hydropneumatic tank approximate size 2000 gallons
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SECTION 6: WASTEWATER FACILITY REQUIREMENTS

This section identifies preliminary wastewater collection, wastewater treatment, discharge, and
recycled water facilities required to manage wastewater generated by the proposed Alternative
A. Alternative A is referred to in this section as the Project, since the requirements for
Alternative A either meet or exceed those for the other alternatives in relation to wastewater and
recycled water issues.

The general concept for the wastewater facilities are to comply with all applicable permitting
requirements, maximize on-site water reuse, and ensure that the wastewater and recycled
water facilities are designed in a manner that does not limit existing uses or future expansion.
This section describes the following facilities:

e Collection System

¢ Treatment Plant

e Discharge Facilities

o Operations and Maintenance
o Recycled Water Facilities

The overall wastewater facilities will be located based on the final design of the Project facilities.
All of the recommended water supply facilities described in this Chapter are preliminary, and
should be utilized for planning purposes only.

6.1 Wastewater Collection System

The backbone of the wastewater collection system will be a sewage transmission pipeline from
the casino lift station to the headworks of the wastewater freatment plant. It is believed that due
to the relatively flat site topography, the main pipeline to the wastewater treatment plant will be a
pressurized force main. lt is likely that a duplex wet well sewage lift station with a standby pump
will be required to convey sanitary sewage to the treatment plant.

Recommended design criteria for the lift station are shown in Table 6-1. A figure showing a
typical sewage lift station layout is shown in Figure 6-1. The station should be designed to lift
the maximum daily flow with one pump out of service.

Table 6-1: Recommended Sanitary Sewage Lift Station Design Criteria

Parameter Value
Purpose Lift raw water to WWTP facilities
Type Submersible non-clog centrifugal
Quantity Three (2 duty, 1 standby)
Controls Constant speed, level switch start and shutoff

HydroScience Engineers, Inc.
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8.2 Wastewatler Treatiment Plant

This section provides a description of the recommended wastewater treatment facilities required
for the Project. Each of the following major process components is described below:

o Headworks;

e Immersed Membrane Bioreactors:
e UV Disinfection;

o Chlorine Disinfection;

$.2.1 Headworks

The headworks for the wastewater treatment piant would typically include influent flow
measurement, bar screens, and any required grit removal facilities. Due to the sources and
quality of the wastewater, it is not expected that grit removal facilities are required at this time.
However, bar screens are required {o protect excessive fouling of the MBR membranes.

The raw influent would be pumped by the collection system pump station through the
headworks facility. After flow measurement, influent would be routed to a covered headworks
influent box for distribution to two influent channels. During normal operation, one channel
would be in-service, with the other available as a standby. Slide gates would control flow to
each channel. Each headworks channel would be sized to match the hydraulic capacity of the
plant. Within the channels would be bar screens to remove large materials from the raw
influent. A map showing a typical layout for the headworks facility is shown as Figure 6-2.
Table 6-2 shows some of the design criteria for the headworks facility.

Table 6-2: Headworks Design Criteria

Parameter Value

Screening Enclosed cylindrical screen with 3-mm circutar perforations, integral shaftless helical
facilities scraper/conveyor and compactor, mechanical washer to break up fecal material
gi;ig’sg Magnetic flow meter on influent pipe

Odor control Corrosion resistant plate covered channels, soil filter

Control Continuous operation

6.2.2 Immersed Membrane Bioreactor System

An MBR wastewater treatment plant is recommended because of the ease of permitting the
plant due to the high quality effluent, and the effluent's potential suitability for discharge.
Sewage would travel between the headworks and the MBRs within a covered influent
distribution force main. The force main would pass through headworks to an influent splitter box
that would evenly distribute the flow to the two MBR process trains. Sluice gates would be
provided to isolate basins for maintenance.

Each MBR process train is divided into two sections; an anoxic section, and an aerobic section
containing the immersed membranes. A typical layout for the MBR is shown as Figure 6-3.
The proposed design criteria for MBRs are shown in Table 6-3.
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Table 6-3: MBR Design Criteria
Parameter s Value
Design Flows
Average daily flow: 250,000 gpd
Peak daily flow: _ 400,000 gpd
Peak hour flow: 445,000 gpd
MBR process trains: 2
Process train basins: Anoxic basin, aeration/microfiltration membrane (all basins concrste)
Membrane Type: Hollow fiber, outside-in flow

Number of cassettes (@ 22

modules max. per cassette): 4 per process train (8 total)

Backpulse hypochlorite design

dose: 5 mg/L.

Hypochlorite solution strength: 5%

Anoxic Basin: Within the anoxic basin, the influent is mixed with mixed liquor in a tank with a
dissolved oxygen equal to zero. The mixed liquor is pumped back to the anoxic basin from the
immersed membrane section of the MBR. The introduction of new influent wastewater to the
basin provides a substrate for the return activated sludge fo respire and synthesize. The lack of
dissolved oxygen in the basin facilitates nitrification and denitrification. Ammonia compounds
are converted to nitrates by nitrifying bacteria. Denitrifying bacteria convert nitrates o nitrogen
gas, which volatilize out of the basin. The proportion of recirculated mixed liquor to the volume
of influent is approximately 6:1. The anoxic basin has a relatively small retention time compared
to the aeration basin or the immersed membrane section, due to its smaller volume.

Aeration Basins with iImmersed Membranes: The mixed liguor produced by the anoxic basin
would flow by gravity through a short channel to the adjacent aeration basin. The aeration basin
differs from the anoxic basin in that this basin contains dissolved oxygen, which is introduced to
the tank through a series of fine bubble diffusers, connected by headers and pumped by a
series of blowers. The dissolved oxygen is required to convert dissolved organic material into a
filterable solid material. In this process, aerobic bacteria utilize the carbon in the wastewater for
respiration and cell synthesis. The primary outcome result from this basin is an overall
reduction in the biochemical oxygen demand (BOD), and the production of a filterable floc.

The microfiltration membranes are long, hollow, spaghetti-like fibers with a nominal pore size of
between 0.1 — 0.4 microns. Each of the individual microfiltration membranes is bundled
together into modules, and each module is approximately 6 inches in diameter and 5 feet tall.
The modules are grouped into sets, called cassettes, which are immersed into the mixed liquor
solution. Each of the membrane modules is attached to headers, which create a suction and
force water (permeate) through the membrane into the hollow center and onwards o the
disinfection process. The mixed liquor that is not forced through the membrane is recirculated
back to the anoxic zone. A portion of this recirculated mixed liquor is wasted to sludge
stabilization basins for disposal.

Each MBR frain contains one permeate pump to force water through the membrane, and there
is one standby permeate pump for the overall process that can draw from either train. These
pumps can also pump permeate to the backpulse tanks, where water is stored in order to
backwash the membrane. The permeate pumps also function as backpulse pumps, which
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pump permeate from the permeate tanks back to the membranes, and keeps solids from
accumulating on the membrane surface. The membranes are typically backwashed every 15
minutes, and each backwash lasts about two minutes. The entire backwash process is
conirolled by a PLC, which operates automatic control valves and isolates the membranes from
the permeate pumping process. Sodium hypochlorite and/or citric acid is typically injected into
the backpulse flow to facilitate membrane cleaning, and prevent regrowth in the membrane
modules.

Other facilities: A number of pumps, blowers, chemical storage, chemical metering, control,
and electronic facilities are required in order to operate the MBR process. These are typically
located in a building near the MBR process. ltis also possible for an operations building to be
constructed, which could house plant controls, the motor control center, blowers for the MBR
process, maintenance facilities, a laboratory, and offices/space for staff. During design
development, these facilities will be further defined. Figure 6-4 shows the proposed electrical,
controls, and operations building.

The expected volume required for equalization is 80,000 gallons. Further detail can be found in
Appendix C. This will moderate the peak daily flows entering the WWTP. Emergency storage is
also expected to be included with sufficient capacity for the average weekday flow. The
equalization tank would consist of a concrete tank either at or below grade, of a to-be-
determined volume and size.

6.2.3 UV Disinfection

Disinfection to meet discharge and reclamation virus and coliform water quality standards would
be provided by constructing an ultraviolet (UV) disinfection system adjacent to the MBR. UV
disinfection facilities are typically contained within a long, narrow steel channel tank, with banks
of UV lamps situated in a laminar flowing channel. A weir would control the water level in the
channel, ensuring that the lamps are always submerged. Each UV lamp emits a light with a
specific wavelength that is capable of inactivating bacteria and virus, preventing them from
reproducing. A proposed location for UV facilities is shown adjacent to the MBR tanks on
Figure 6-3. Table 6-4 shows a summary of the recommended UV Disinfection design criteria.

Table 6-4: UV Disinfection Design Criteria

Parameter Value

Lamp location In-fine

Type of lamps 2020W medium pressure UV lamps

Transmittance 65% through guartz sleeve )
Flow metering Magnetic flow meter

6.2.4 Chiorine Disinfection

Though the UV facilities would be designed to disinfect the freated wastewater, they do not
continue to disinfect the wastewater after it leaves the UV channel. In order to prevent regrowth
of bacteria in the recycled water distribution system, sodium hypochlorite is typically added in
small quantities. The introduction of this chemical creates a residual concentration of chlorine
that persists in the recycled water, and ensures that it is safe to use after it leaves the
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wastewater treatment facility. Typical recycled water distribution systems require at least a
positive chlorine residual at the point of use, and the dosing of sodium hypochlorite will be
adjusted to meet this goal. It is believed that a dose of between 2-3 mg/L for recycled water
used for on-site irrigation, cooling, or toilet/urinal flushing would suffice. Chlorine would be
dosed at a location downstream of the UV disinfection facilities, and before recycled water is
pumped to the recycled water storage tank. Any water discharged to surface waters would be
fully de-chlorinated prior to discharge.

Chlorine is a very common disinfectant in the treatment and disinfection of wastewater. Sodium
hypochlorite is used throughout the wastewater industry for chlorine disinfection, and when used
in accordance with that chemical's MSDS, is safe for use for this purpose.

6.3 Discharge Facilities

If a discharge permit is obtained from the RWQCB, the preferred location for locating a
discharge facility is on the main channel of the Laguna, just upstream of the Stony Point Road
Bridge. Streamflow rates near the Wilfred site are highest in this location, which maximize the
dilution of effluent discharged. However, there is no current discharge pipeline at this location.
Should this site be chosen for the discharge facility, a new pipeline would need to be
constructed for discharge to the Laguna.

A review of a map showing the existing storm drain inlets identified a number of inlets to the
Bellevue-Wilired Channel. These pipelines would allow effluent to be discharged within the
tribal trust lands, flow off-site, and then enter the Bellevue-Wilfred Channel through an existing
storm drain inlet. The preferred storm drain for discharge would be 54-inch inlet located
approximately 1900 ft from the Rohnert Park Expressway. Though discharge directly to the
Laguna would be preferred, external issues may require that an existing pipeline be utilized as
the point of discharge. Additional information about the location, size, and design of the outfall
will be developed after additional consultation with the RWQCB.

8.4 Operations and Maintenance

This section contains a brief description of the expected operations and maintenance
requirements for the facility. A detailed description of the operations and maintenance program
will be prepared following completion of the wastewater freatment plant design. However, it is
expected that the wastewater treatment plant would be operated and maintained similarly o the
standards of other tertiary treatment plants in California.

To this effect, this wastewater plant will be staffed with operators who are gualified {o operate
the plant safely, effectively, and in compliance with all permit requirements and regulations. Itis
expected that the operators will have qualifications similar to those required by the State Water
Resources Control Board Operator Certification Program. This program specifies that for
tertiary level wastewater treatment plants with design capacities of 1.0 MGD or less, the chief
plant operator must be at least a Grade il operator. Supervisors and Shift Supervisors must be
at least a Grade I1.

HydroScience Engineers, Inc.
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6.5 Recycled Water

This section discusses the recommended design criteria for the Project’'s recycled water
facilities. The recommended on-site recycled water facilities include:

o Recycled Water Storage Tank

o Recycled Water Pump Station

o On-site lrrigation/Dual Plumbing Facilities
s Seasonal Storage Ponds

e Spray Fields

Each of the recycled water facilities is described in the following sections. The overall recycled
facilities will be located based on the final design of the Project facilities. All of the
recommended water supply facilities described in this Section are preliminary, and should be
utilized for planning purposes only.

6.5.1 Storage Tank

The purpose of this tank would be to provide equalization storage for on-site recycled water use
used by the Project for toilet flushing, on-site fandscaping, spray field irrigation, and other uses.
Should seasonal storage facilities be constructed, the water would also be pumped to the
seasonal storage basins from this storage tank. If desired, recycled water could be utilized to
supply water for fire protection, such as the sprinkler systems and fire hydrants.

A typical section for the tank is shown as Figure 6-5. The recycled water storage tank would be
constructed near the wastewater treatment plant site. Since the Wilfred site is relatively flat, the
tank would not maintain pressure in the recycled water distribution system. This storage tank
would be simifar to the potable water storage tank with respect to construction methods.

Table 6-5: Recycled Water Storage Tank Design Criteria

| Parameter Value
Approximate size 0.5 MG
Approximate diameter 60 feet
Approximate height 24 feet
Construction Welded steel

6.5.2 Recycled Water Pump Station

Three separate recycled water pump stations are required for the recycled water facilities. All of
the required pump sizes and configuration would be determined during design. However, the
strategy described below assumes that seasonal storage is utilized, recycled water is produced
and maximized on-site, and that the flows are similar {o those identified in the project description
for Alternative A in Secticn 2.

The first pump station would pump water from the wastewater treatment plant to the recycled
water storage tank. This pump station is expected to be a low head pump station with a
hydropneumatic tank that fills the recycled water tank to provide system storage.

HydroScience Engineers, Inc.
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The second pump station would pump water from the recycled water storage tank to the
recycled water distribution system. This pump station would likely need to continuously operate,
since there will be no system storage. There are no suitable locations at the Wilfred site for a
recycled water storage tank at an elevation that would allow gravity to maintain distribution
system pressure.

The third pump station would pump out of the seasonal storage ponds to the spray fields for
irrigation. These pumps will operate seasonally, typically between April and October, and would
be sized to convey the entire volume of recycled water stored in the seasonal storage ponds
plus a portion of the daily summertime wastewater flows within a 5-day a week, 8 hours per day
time period between March and October.

6.5.3 On-site Water Reuse Facilities

This report assumes that the casino building will be dual-plumbed with both potable and
recycled water. The primary uses of recycled water will be for toilet flushing, on-site landscape
irrigation, and cooling water, The on-site recycled water reuse facilities will be designed to
ensure that they comply with all DHS standards. The required on-site facilities wili be identified
upon completion of a site plan and preliminary engineering. The primary on-site design
requirements include:

o Recycled water irrigation facilities marked in a purple color.

o Signage informing the public recycled water is used.

s Pipelines in separate trenches a minimum distance away from other water pipelines.
o |abeling of recycled water valves, boxes, and sprinkler heads.

Within the building, the interior plumbing system will have to be plumbed separately from the
building’s potable water system, and contain no cross connections. The dual plumbing piping
systems must be distinctly marked and color-coded.

6.5.4 Seasonal Storage Ponds

The proposed seasonal discharge strategy will rely heavily on spray fields for the summer
application of recycled water that cannot be discharged off-site. Seasonal holding ponds, if
required, would be constructed using semi-buried ponds and berms. The ponds would need to
be lined with a relatively impermeable material such as clay or concrete to minimize percolation
into the groundwater and are expected to be located outside of the 100-year flood plain.

6.5.5 Spray Field lrrigation System

There is an existing network of recycled water conveyance pipes located on the proposed
Wilfred site. Some of this piping may potentially be utilized to convey on-site recycled water for
spray field disposal. It may be necessary to construct additional recycled water transmission
piping from the treatment plant and seasonal storage reservoir to the spray fields, depending on
site layout.

HydroScience Engineers, Inc.
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The spray fields would be irrigated using traditional rows of impact head sprinkiers mounted on
wheels. The sprinklers would be moved within the spray field site as needed to ensure even
application of recycled water and to minimize the piping infrastructure required.
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SECTION 7: RECOMMENDATIONS

This feasibility study report makes the following preliminary recommendations with respect to
the proposed Project. This section identifies the recommendations for Alternative A, and is
referred to as the Project, since the requirements for Alternative A either meet or exceed those
for the other four alternatives.

7.1 Water Supply

1. The Project should drilf two on-site water supply wells to a depth of approximately 600 feet.
Each well should be capable of meeting the peak day Project water demands.

The wells should screen off the more shallow aquifers above approximately 200 feet.
The Project should plan on constructing the following water supply facilities:

»  Two on-site wells

o lron and Manganese water treatment plant
¢ Steel water storage tank

o Water distribution pump station

7.2  Wastewater Handling

1. The Project should explore opportunities to connect to the City's sanitary sewer collection
system.

2. Should a City sanitary sewer connection not be available for any reason, the Project should
construct an on-site wastewater treatment plant to treat an average weekend flow of
400,000 gpd.

The Project should maximize the on-site recycling of wastewater.

4. The Project should apply for a NPDES permit to discharge effluent to the Bellevue-Wilfred
Channel.

5. Flow limitations for off-site discharged should be monitored with the existing USGS gauging
station at the intersection of Stony Point Road and the Laguna.

8. The Project should prepare contingency plans for on-site disposal of wastewater in the
event that the NPDES permit is delayed or denied.

7. The Project should plan on constructing the following wastewater handling facilities:

» Immersed membrane bioreactor wastewater treatment plant with UV Disinfection &
Chlorination

s Recycled water storage tank

e Recycled water distribution pump station

o Seasonal storage ponds

o  Spray fields

HydroScience Engineers, Inc.
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Appendix A: Laguna de Santa Rosa Water Quality Results -~ January-fMay 2004

General Water Chemistry

S S S S S S E
ANALYTE Miethod ] g S P o & o

s | 8 2 % | 8 |8 z
General Water Chemistry
oH EPA150.1) 7.06 | 722 | 742 | 737 | 726 | 7.30 | 727
S (mgll) EPA160.1] 260 | 180 | 1100 360 | 430 | 370 | 450
TSS (mglL) EPA1602] ND | ND | 17 | ND | 30 | 260 56
Specific Cond. (umho/cm) 1 sm2s10 ] 410 | 380 | 440 680 | 760 | 640 § 552
Hardness (mg CaCO4/L) EPA130.2| 160 | 140 | 240 | 270 | 270 | 240 | 220
Turbidity (NTU) EPA18011 94 | 19 | 88 | 48 | 24 | 89 | 258
Nitrate (mg-N/L) EPA300.0] 2.3 1 1 103 | ND | ND | 082
Nitrite (mg-N/L) ~ lera3000]| 007 {0076 1 ND | ND | NA | ND | 006
Ammonia (mg-NLy  |EPA3503| 038 | 022 | 038 | 015 | 0099 | 042 | 027
TKN (mglL) EPA351.2| 3.00 140 | 082 @ 083 | 160 | 194
Organic N (mg-N/L) calc ? A 78 | 102 | 067 | 073 | 118 | 167
Total N (mg-NIL) Ccalc® | 537 | 5.08 245 | 126 | 098 | 175 | 281
Total Phosphorous (mg-P/L) EPA365.3] 049 | 052 | 060 032 | 051 | 050 | 049
Orthophosphate (mg-P/L) EPA3653] 034 | 048 | 056 | 020 | 045 | 037 | 042
Akalinity (mg CaCO,L)  1EPA3101] 120 | 130 | 160 | 260 | 280 | 260 | 202
Carbonate Alkalinity (mg CaCO4/L) EPA3101] ND  ND | ND | ND | ND | ND | ND
Bicarbonate Alkalinity (mg CaCO4/L) | EPA310.41| 120 | 130 = 160 | 260 | 280 | 260 | 202
Hydroxide Alkalinity (mg CaCOy/L) EPA3101] ND | ND | ND | ND | ND | ND | ND
e NI Do S Sl SN A IR Sl B
Facal Coliform (MPN/100mL) SM9221 | 900 | 1600 | 300 | 80 | 240 | 1600 | 787
Oil and Grease (mgll) EPA4131] ND | ND | ND . ND | ND | ND ND

ND = Not Detected
NA = Not Available

' Non-detect (ND) results were assumed to be present at the Reporting Limit for the calculation of the average value

? Organic N = TKN minus ammonia-N

® Total N = TKN plus nitrate-N plus nitrite-N



Appendix A: Laguna de Santa Rosa Water Quality Resulis - January-May 2004

Priority Pollutants

California Toxic Rule {CTR) consitwwent ident:

ication numoer.

* Resuits reporied as micrograms per liter, uniess othenwise noied.

° Total Dioxin concenwration reported as equivalent TCDD concentration in picograms per liter,

¢ Alr bubbie > 8Bmm inciuged in sample VOA vial; resulis not considered valid.

Estimatad vajue.

1,2,3-Trichloropropane
1,3,5-Trimeshylbenzenre
1,2,4-Trmeihytbenzene
Vinyl acetae
m.p-Xylene

o-Xylene

% = I I s12ls sls]s
@ Analyte ® Method § 3 | & | & | & Analyte ® Method | 8 | 8 | & ANALYTE ® Method | 8 1 2 1 8
5 s{2i81i¢6 s i85 Sisls

Metals {ug/L) Semi-Volatile Organics {ugiL) Organochlorine Pesticides (ug/L)

Aluminum EPA 200 €3 1,2-Diphenylhydrazine EPA 8270 ND ND § 162 Aldrin EPA 8081 0.005] NO
i Antimony EPA200.8f 83 §0.36° 55 2,4,8-Trichlorophenol EPA 8270 § ND { ND § ‘¢ alpha-BHC EPAB081F ND § ND
2 Arsenic EPA 260.81 5.0 N 48 2,4-Dichlorophenoi EPA 8270 ND ND § 105 beta-BHC EPA 80813 ND ND

Barium EPA 200 47 2,4-Dimethyipheno! EPA 8270 ND ND 383 delta-BHC EPA 80811 ND ND
3 Berylhum EPA200.7§ ND §0.18° 82 2.4-Dinitrotoluens EPA 8270 ND ND tingane EPA 8081 § ND ND
4 Cadmium EPA 200.8§0.15%F NO 49 2,4-Dintrophenct EPA 8270 ND NO 19?7 Chlordane £EPA 3081 ND ND
5 Chromium V| EPA 7188A1 NO NO 73 2,6-Dinitrotoluene EPA 8270 ND ND 118 4,4-6DD EPA 8081 ND ND
35 Chromium ZPA2008% 381087 ° 71 2-Chioronaptralene EPA 38270 ND ND § 103 44-DDE EPA BC81} ND ND
5 Copper EPA2008E 481 18° 35 2-Chiorophenol EPA 8270 ND ND § 108 4,4-DDT EPA BC81§ ND ND

fron EPA 200 48 2-Methy!-4,6-Dinkirophenol EPA 8270C 11t Dieidrin ZPABC81i ND { ND
7 tead EPA 200.8§ ND ND 36 2z-Nitrophenol EPA 8270 ND § ND ! 112 Endosulfan ! {alpha-Endosulian) EPABC81{ ND { ND

Manganese EPA 2C0 78 3,3-Dicniorobenzidine EPA 8270 ND ND § 113 Endosulfan || (beta-encdosuifan) EPA 80811 ND ND
& Mercury {ng/L) EPA 1631¢ 2.05 § 5.35 89 4-Bromophenyi-phenyisther EPA 827C ND ND § 112 Endosulfan Sulfate EPA 8081 ¢ ND ND
¢ Nicket EPA2008{581°%585° 52 4-Chloro-3-methyiphenot EPA 8270 ND ND 115 Endrin EPA 8081 § ND ND
i Sefenium EPA200.83¢F ND ND 72 4-Chlorophenyl-phenylether £EPA 8270 ND ND § 118 Endrin Aldehyde EPA 8081 | ND ND
i1 Silver EPA 20C 51 4-Nitrophenol £PA 8270 ND ND § 117 Heptachlor EPA 8081 30.007¢F ND
12 Thaliium EPA200.8] ND i ND 4,6-Dinitro-2-methyiprenoi ZPA 8270 ND NO | 118 Heptachlor Epoxide EPA8081] ND ND
15 Zinc EPA 20074 ND i1 NO 53 Acenaphthene - 2 METHCDS EPA 610 ND § ND Methoxychlor EPAB0B1§ ND ND

Volatiles {ug/L) 5 Acenaphthylene EPA B0 ND ND | 128 Toxaphene EPA 80813 ND ND

4t 1,1,4-Trichloreethane EPA 82808 ND ND § 32 Anthracene EPA G0 ND ND §Other Pesticides (uglL)

37 1,1,2,2-Tetrachloroethane ZPA 828081 ND* 1 ND ND | 89 Benzidine EPA 8270 ND ND Alachior EPAS270] ND ND

42 hicreethane EPA 82608 ND ND | 82 Benzo(a)znihracene EPA 610 ND ND Atrazine EPA B141A;
1.1, hioro-1,2,2-Trifluorethane EPA 82608 82 Benzo(b)fluoranthene EPA 610 ND ND Carsoiuran EPAS32

28 1, 1-Dichiorcethane LRA 826808f ND° § ND ND § &4 Benzok)flucranthene EPA 610 ND ND Chlorpyrifos (Dursban) EPA 8141AF ND

30 1,1-Dichiorcethene EPA 82608f ND* § ND ND { &1 Benzola)pyrens EPA 616 ND § NO Diazinon EPA 8141AF ND

10t 1,2 4-Trchtorobenzene ERPA 826083 ND® ND ND § 82 Benzo(g,h.!iperylens EPA 610 ND ND Molinat EPA 8141A
1,2-Dibromo-3-chioropropane EPA 82508F ND° { ND ND { 83 Bis(2-Chloroethoxy)methane EPA 8270 ND NO Oxamyt EPA 832

73 1,2-Dichlorobenzene EPA 8250B] ND° § ND ND § 85 Bis(2-Chlorosthyl} ether EPA 8270 ND ND Simazine EPA B141A

29 1,2-Dichloroethane ©PA 82808F NDY § ND ND | 87 Bis(2-chloroisopropyl)ether EPA 8270 ND ND Thiobericarb EPA 3141A

21 1,2-Dichloropropane EPA 8280B] ND® | ND ND § 8¢ Bis{2-Ethylhexyi)phthalate EPA 8270 ND NO jChlorinated Acid Herbicides {ug/L)

78 1,3-Dichlorobenzene £pA 82808] nDY | ND ND § 7¢ Buiylbenzylphihalate EPA 8270 ND ND 2,4-D EPA 8151A

32 1,3-Dichloropropene EPA 82608] ND° § ND 73 Chrysene EPA 610 ND ND Bentazon EPA 8151A

77 1,4-Dichicrohenzene £PA 8250B) ND® § ND ND | 74 Dibenzo(a,hjanthracene EPAB10 ND ND Dalapon EPA B151A

23 2-Chlorosthyl vinyl ether EPA 502.2 78 Diethyiphihataie EFPA 8270 ND § ND Di(2-ethylhexyl)adipate EPA 506

17 Acroiein (Propenal) EPA 8318 3% Dimetnylphthalate EPA 8270 NO ND Dinoseb EPA 8151A

t) i EPA 83158 81 Di-n-butylphthalate EPA 8270 NG ND Diquat EPA 549.2

1% Benzene EPA 82508 ND® | ND ND 1 8¢ Di-n-octylghthalate EPA 8270 ND ND Endothal EPA 5481

34 Bromomethane (methy! bromide)  EPA 826081 ND° § ND ND § 88 Fluoranmthene EPA 810 ND ND Glyphosate £PA 547

2t Carpon tewrachloride EPA 8260B§ ND° & ND ND § 27 Fluorene EPAB10 ND ND Pentachiorophenc| EPA B151A

22 Chlorobenzene EPA 82608 ND¥ { ND ND { s8 Hexachicrobenzene EPA 8270 ND ND Picloram ZPA 81514

24 Chloroethane EPA 82608 ND® | ND NO § 90 Hexachiorocyciopeniadiene EPA 8270 ND ND Silvex (2.4,5-TR) EPA 81514

35 Chloromethane (methyi chioside)  EPA 8260BF ND* § ND ND § st Fexachioroethane EPA 8270 ND § ND {Volatiles (ug/L)
cis-1,z-Dichiorosthene EPA 82508) ND* § ND ND 1 s2 indeno(i,2 3-cd)pyrene EPAB1C ND NO Aceione EPA 828038 38°% 2.6 NE

38 Dichloromethane EPA 32508 93 isophorone EPA 8270 ND ND Bromoberzene EPAB260BF ND Y1 ND ND

33 Ethylbenzene EPA 8260Bf nD*§ NO ND { 94 Napthalene EPA 810 ND ND Brormochloromethane EPA 826083 NO®§ ND ND
Ethylene dibromide EPA 82608 38 Nitrobenzena EPA 3270 ND ND 2-Butancne EPAB260Bf ND ] ND ND

85  Hexachlorobutadizne EPA 82608f nDC ND ND 33 N-Nitrosodimetnylamine EPA 8270 NOD ND r-Blyibenzene EPA 82608 ND°§ ND ND
MTBE EPA 82508 ND ND 37 N-Nitroso-di-n-propylaniine £PA 3270 ND ND sec-Butylbenzenes EPA 8260Bf ND “§ ND ND
Naphthalena EPA 82808 NO ND § 38 N-Nitrosodiphenylamine EPA 8270 NO ND en-3uyibenzene EPA 8280B] ND°§ ND ND
Styrene EPAB2608] ND® § ND | ND § 53 Pentachiorophenol EPA 8270 ND § ND Carben disulfide EPAB8260B] ND°§{ ND | ND

38 Tetrachlorcethene EPA 82608 ND° § ND ND | s¢ Phananthrene EPA 810 ND ND 2-Chiorotoluene EPAB260B] ND®{ ND ND

33 Toluene EPA 82608} ND® {0.41°] ND | 3¢ Phenol EPA 8270 ND § ND 4-Chiorotoluene EPAB26CB] ND®§ ND ND

45 trans-1,2-Dichloroethene EPA 82808f ND® | ND ND § 150 Pyrene EPA 610 ND ND 1,2-Dibromoethane (EDB) EPA 82608 ND°§ ND ND

43 Trichiorcethene EPA 82608§ ND° 1 ND ND Bis(2-ethythexyhadipate EPA 8270 ND DOibromomethane EPA 825081 NDE ND ND

oroflucromethane EPA 8260Bj ND° § ND NO {PCB's (ug/l) Dichloredifiuoromethane EPA 8250B] ND°§ ND NS

44 Vinyl chiofide EPA 8260B] ND* § ND NG Arochior 10138 EPA 8082 ND ND 2,2-Dichloropropane EPA 5260B§ ND*§ ND ND
Xyiene (Total ERPA 82608 Arochlor 1221 EPA 8082 ND ND 1,1-Dichloropropeng EPA 82608 ND°§ ND NS

Total Trihalomethanes (ug/L} Arcchlor 1232 EPA 8082 ND ND 1,3-Dichloropropane EPA 82508 ND
27 Bromcdichloromethane EPA 82808} ND ND ND Arochior 1242 EPA 8082 ND ND cis-1,3-Dichloropropene EPA 82608 ND*§ ND NG
20 Bromoform EPA 826808] ND¢ ND ND Arcchior 1243 EPA 8082 ND ND trans-1,3-Dichioropropene EPA 82608 ND ] ND ND
25 Chioroform (richioromethane) EPA 82608] .18 %8 ND ND Arochior 1254 EPA 8082 ND ND Freon 113 EPAB2608] ND®§ ND ND
23 Dibromochloromeihane £PA 826081 ND? ND ND Arochlor 1260 EPA 8082 ND ND 2-Hexancne EPA 82608 ND Y ND ND

Other Priority Pollutants Isoprepylbenzene EPA 82608 ND <} ND ND
'3 Asbestos (MF/L: >10 um) EPA 600 ND p-isopropyitoluene EPA 82608 ND°§ ND ND
Tributylin (ug/l) GC-FPD ND Methylene chloride EPA 8280Bf ND*§ ND ND
Dibutylun (ugit) GC-FPD ND 4-Methyi-2-pentanone EPA 8260B§ ND i ND ND
Monobutyitin (ugiL) GC-FPD ND n-Propyibenzene EPA 826083 ND 4§ ND ND

%4 Cyanide (ugit) £PA 335.2 ND ND 1,1,1,2-Tetrachioroethane EPA 82680B§ ND“§ ND ND
5 Dioxins (pgit) ° EPA 1613 | ND 1,2,3-Trichlorobenzene EPAB280By ND®§ ND § ND

EPA 22808
EPA 326087 ND °©
EPA 82608
EPA 82608




APPENDIX B

Spray Field and Seasonal Storage Pond Sizing Calculations



Assumptions;

[

A one-year analysis was conducted based on the assumption that the reservoir
would be sized to be empty at the end of the September during a 100-year event.
If surface water discharge is permitted, it was assumed that any water
accumulated in the reservoir during the summer could be discharged over the
course of the winter at rates limited to those allowed by the NPDES permit. It was
also assumed that any precipitation into the reservoir would be discharged.

To account for the 100-year event, monthly rainfall averages were increased by a
factor of 1.83. These increased values were used for both precipitation into the
storage ponds and in calculating the irrigation demands.

Evaporation from the Seasonal Storage Ponds was also reduced by 20% from
December to April to account for reduced evaporation in the 100-year event.

The reservoir area, evaporative surface, and area receiving precipitation were all
assumed to be identical and uniform regardless of depth.

Precipitation data was an average of 1990 to 2003 CIMIS data

ETO values were an average of 1990 to 2003 CIMIS data

The Crop Coefficient was assumed to be 0.8, consistent with cool turf grass
species.

Pan Evaporation values were taken from Table 1 of “Vegetative Water Use in
California”, 1974. Bulletin No. 113-3. Sacramenio. Department of Water
Resources. April, 1975

The Pan Evaporation Coefficient for open water was assumed to be 0.75

The loss rate was assumed to be 1.1.

The irrigation efficiency was assumed to vary throughout the year from 0.6 in the
summer to 0.95 in the winter.



TABLE 2

Spray Field/Seasonal Storage Sizing
Rohnert Park Wastewater Treatment Plant
Alternative A Seasonal Discharge

100-YR MODIFIERS WWTP INFLUENT FLOWS STORAGE RESERVOIR DISPOSAL OPTIONS
100-year Rewrn Ration 1.83 unitless influent Flow 260,000 gpd Capacity (gpd) Area (acres)
100-YR moditier - Pan Evaporation 0.8 unitless Annual Influent Flow 94.9 mg/yr Reservoir Watershed Area 2.20 zcres Leachfields 0 8]
100-YR 1/l Volums 0.5 % Pan Evap Ceefficient 0.75 unitless Sprayfields g 53.46085¢77
Landscaping 0 0
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AYG PREC,
Units October Novemper December January February March April May June July August September  Season Total | Season Total
Climate Inputs
Precipitation (Average) in 1.56 3.89 6.40 7.19 8.57 4.15 2.04 1.58 1.46 0.58 0.75 0.38 36.49 38.49
Preciphation (100-YR) in 2.84 7.10 11.867 13.12 11.89 7.57 3.73 2.88 2.87 1.01 1.36 0.66 66.80 55.60
Pan Evaporation i 3.60 1.60 1.00 1.20 1.60 3.10 4.4 5.40 7.80 S.10 8.00 8.00 53.60 53.80
Effective Lake Evaporation in 2.70 1.20 0.75 C.86 1.20 2.33 3.30 4.80 5.70 6.83 6.00 4.50 40.20 40.20
Lake Evap - 100YR Effective in 2.70 1.20 0.60 0.72 0.8 1.86 284 4.80 5.70 £.83 6.00 4.50 38.51 38.51
Percolation in 0 0 0 0 ¢} 0 4] 0 0 o] 0 0.00 0.00
Rohnert Park WATP
# Days in Month days 31 30 1 31 28 31 30 31 30 31 31 30 385 365
Wastewater Influent MG 5.06 0.00 0.06 0.60 0.co 0.00 7.80 8.06 7.80 8.06 8.08 7.8C 55.64 55.64
Wastewater influent ac-fi 24.74 0.00 0.00 0.00 0.0C 0.00 23.94 24.74 23.94 24.74 24.74 23.94 170.75 170.76
WA Inf + 1CC-YR I/ ac-ft 24.74 0.00 0.00 0.60 0.0o 0.00 23.94 24.74 23.84 24.74 24.74 23.94 170.76 170.78
Site Run-off/Precip/zvap ac-ft NA NA NA NA A NA NA NA NA NA NA A 0.00 0.0
Storage Reservoir Contribution
Reservoir Vel ac-% 0.00 21.71 21.71 21.71 21.71 21.71 000 18.92 24.68 23.48 11.15 4.68 NA NA
Reservoir Depth it 0.0 9.9 S.8 9.8 8.9 9.9 0.0 3.5 11.2 10.7 5.1 2.1 NA NA,
Reservoir Surface Area acre 2.2 00 §{ @3 | @00 ’ o. ‘ 00 | 22 | 2z | 22 | 22 2.2 22 NA NA
Reservoir Precip (direct) act c52 0.00 | 0.CC ] 0.00 i 5.00 0.co 0.68 0.53 0.49 C.19 0.25 0.12 2.78 6.7G
Reservolr Evaporation ac-ft -0.50 0.00 0.C0 0.00 0.0C 0.00 -0.48 -0.88 -1.05 -1.25 -1.10 -0.83 5.08 -8.04
Disposal
Leachfields
Percent Used % 0 0 0 0 0 0 o] 0 s} 0 0 0 NA NA
Toia; Disposed ac-ft 0.0 0.0 0.0 0.0 G.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 C.60
Sprav Fields
Pereem Used % 0 0 ! 0 | C [ o | 0 | 0 f o | 0 f 0 o 0 NA NA
isposed ac-fi 6.C c.0 0.0 c.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.60
Landscaping
Total Disposed ac-ft -3.1 0.0 0.0 .0 0.0 0.0 -5.2 -138.8 -24.8 -36.0 -30.4 -30.4 -148,12 ~141.25
Effluent Storage
Beginning Water Velume in Res ac-ft 0. 21.7 21.7 21.7 21.7 217 0.0 189 24.7 233 11.2 47 NA NA
Change in Water Volume ac-ft 21.7 0.0 0.0 2 6.0 0.0 18.9 57 -12 -12.3 -€5 ~7.1 19.27 28.18
Final Water Volume in Res MG 71 7.1 7.1 7.1 71 0.0 6.2 3.0 76 3.6 1.5 c.0 8.3 g.2
F Wazer Volume in Res ac-ft 21.7 217 21.7 21.7 21.7 0.0 18.9 24.7 23.5 11.2 4.7 C.0 NA NA
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[oX¢] lrrigation efficiency: 0.85 EGT = evergreen tree
53.5
53.5
Grass EGS EGT
Unit Unit Unit Total
Normal ET, Demand Demand (acre- Demand Demand (acre] Demand Demand Demand
(inches) X ET (inches) {inches) X E£T {inches) {inches) feet) K ET (inches) {inches)  (acre-feet) {acre-teet)
1.31 0.3 1.21 9.60 0.0C 1.15 1.74 0.00 0.00 1.20 1.81 0.50 0.00 0.00
1.01 0.8 081 0.00 0.00 1.15 118 0.00 0.00 1.20 1.21 0.00 0.0¢ 0.00
1.02 0.3 0.82 0.06 0.00 1.15 147 0.00 08.00 1.20 1.22 0.00 0.0¢ 0.00
1.81 c.8 1.29 0.00 0.00 1.13 1.85 0.00 .00 1.20 4.93 0.00 0.00 0.0C
312 C.8 2.50 2.00 0.00 115 3.5¢ 6.62 .00 1.20 3.74 0.82 Q00 0.09
4.38 .3 3.49 2.53 20.25 1.18 5.01 4.51 0.60 .20 523 479 0.00 20.25
5.55 C.8 4.44 4.22 33.73 1.13 8.38 6.73 0.00 1.20 8.66 7.09 0.00 33.73
5.26 0.8 5.01 5.06 40.50 118 720 7.90 0.00 1.20 7.51 8.30 0.00 40,50
5.48 0.8 547 8.15 49.19 1.15 7.43 $.07 0.00 1.20 7.75 9.49 0.00 49.19
5.92 0.8 474 5.41 43.25 1,18 5.8% 8.09 0.00 4,20 7.10 3.47 .00 43.28
4.50 0.8 3.60 4.31 34.48 1.15 5.18 8.35 0.c0 1.20 5.40 6.64 C.co 34.48
3.25 0.3 2.50 1.85 14.82 1.15 3.74 3.32 0.c0 1.20 3.90 3.4 2..0 14 82
3.71 2.97 2.46 19.68 1.15 27 3.88 0.60 1.20 4.46 409 0.00 19.68
44587 35.66 29.53 2368.21 13.80 26 45,58 0.00 14.40 53.48 4813 .06 235.21
Landscape Irrigation
Norma! £T, irrigation  Unit Demand Demand
(inches) k EY (inches) Efficiency (inches) {acre-feet)
1.51 028 1.21 0.95 0.00 0.50
1.01 .8 0.81 0.95 0.00 0.0¢
1.02 0.8 0.32 0.95 0.00 0.00
1.81 0.8 1.2¢ a.85 3.00 0.00
3.12 08 2.50 0.7¢ 0.00 0.0C
4.36 0.8 3.49 0.65 a7 522 \Weighted Average of the GRASS, EGS, and EGT together in this one
5.55 0.8 4,44 0.80 4.18 18.64 Becayse could variate the landscaping irrigaiton per month
6.26 0.8 5.6% 0.60 5.51 24.57
8.45 0.8 517 0.8¢ 8.08 36.00
5.92 0.8 4.74 0.60 8.81 30.35
4,50 0.8 3.80 083 5.26 23.43
3.25 0.8 2.80 0.75 0.89 3.06
3.7% ©.80 2.97 284 11.77 /
44.57 9.80 3568 31.71 141.28




100-YR MODIFIERS

100-year Return Retio unitless

TABLE 2

Spray Field/Seasonal Storage Sizing
Rohnert Park Wastewater Treatment Plant
Alternative A No Seasonal Discharge

WWTP INFLUENT FLOWS

influent Flow

STORAGE RESERVOIR

280,0C0 gpd

DISPOSAL OPTIONS

Capacity (ggd) Area {zcres)

100-YR modifier - Pan Zvaporation nitless Annual infiuent Flow 94.9 mglyr Reservoir Watersned Area 12.70 acres Leachfields s} 0
100-YR i Volume Pan Zvap Coefficient Q.75 unitiess Sprayfields 5,60C 118.0520184
Landscaping v 0
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVG PREC.
Units | Crobr Novembr Decembr dnary  Emary larch April May de 7 Agst Septembr  Season Total Season Total
Climate Inputs
in 156 3.89 6.40 719 56.57 4.15 2.04 1.58 1.46 0.56 0.75 0.36 36.43 38.49
Precipitation (100-YR} n 2.84 7.40 11.87 13,12 7.57 3.73 2.88 2.87 1.01 138 0.66 85.60 86.60
Pan zvaporation in 3.60 1.80 1.00 1.20 3.10 4.40 8.40 7.60 9.10 3.00 5.00 53.80 53.60
Eftective Lake Evaporation in 2.7 1.25 2.75 0.90 2.33 3.30 4.80 5.70 6.83 5.00 4.80 H 40.20 40 20
{.ake tvap - 1COYR Effective in 2.7¢ 1.2 570 5.83 8.00 4.50 ‘ 38.51 38.51
Rohnert Park WWTP
# Days in Month days 31 30 31 31 28 31 30 31 30 31 31 30 385 385
Wastewater Infiuent MG 8.66 7.3C 8.08 8.06 7.35 8.08 7.80 8.08 7.80 8.08 8.08 7.80 84.67 $4.97
Wasiewater infiuent ac-ft 4.74 23.84 2474 2474 22.54 24.74 23.94 24.74 23.¢4 24.74 2474 23.84 291.48 281.48
WA influent + 1C0-YR i ac-ft 24.74 23.84 2474 C 2474 ,22.54 24.74 23.64 2474 23.84 2474 2474 23.94 291.48 291.48
Storage Reservoir Contribution
Reservoir Vol ac-ft 0.00 18.14 48.33 84.78 122.64 158.85 187 64 201.19 182.74 14822 88.32 4112 NA A
Reservoir Depih fr 0.0 1.4 3.8 8.7 9.7 124 14.8 158 14.4 1.7 7.0 3.2 NA NA
Reservoir Surface Area acre 127 | 127 ¢ 127} o127 | o127 | o127 | a7 | 27 ) 27 | 127 127 | 12.7 NA NA
Reservoir Precip (direct) ac-ft 2.01 7.52 12.35 13.88 12.68 8.02 3.94 3.04 2.82 1.07 1.44 8.76 70 48 8.85
Reservoir Evaporation ac-ft ~2.86 ~1.27 0.64 -0.76 ~1.02 -1.97 ~2.79 -5.08 -5.05 -7.22 -6.35 -4.78 -40.75 -11.58
Disposal
Leachfields
Parcent Used s 0 0 0 ¢} 0 0 0 0 0 0 o 0 NA NA
Totai Disposed ac-ft 0.0 0.0 0.0 3.0 C.0 0.0 0.0 0.0 a.0 0. 0.0 0.0 0.C0 C.00
Sprav felds
Percent Used % 0 | 0 | 0 | 0 i 0 | 0 | o | 0 | o | 0 0 | o NA NA
Totai Disgosed ac-it 0.0 0.0 0.0 .0 c.0 0.0 0.0 0.0 0.0 0.c 0.c c.0 0.00 -3.88
Total Disposed ac-it -8.7 0.0 C.C 0.6 0.0 0.0 -11.5 -41.2 -54.2 -79.5 -67.0 -87.0 -327.23 -311.63
Effluent Storage
Begirning Water Volume in Res ac-it 0.0 18.1 48.3 34.3 1226 156.9 187.6 201.2 182.7 149.2 88.3 411 NA NA
Change in Water Voiume ac-f 18.1 30.2 38.5 379 34.2 20.8 3.8 -18.5 -33.5 -60.9 -A7.2 ~47.2 -5.03 -28.18
Finel Water Volume in Res MG 59 157 276 40.0 §1.1 6.1 85.6 59.5 485 28.8 13.4 0.0 -2.0 -8.5
Finai Water Volume it Res ac-fi 18.% 483 84.8 122.6 156.9 187.6 21.2 182.7 1482 88.3 411 0.0 NA NA
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Areas
Grass
£GS
zGT

Landscape irigation

Total

Rainfail

{inches) Month

Feb
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Aps
May
_dun
sl
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3.04 Average
38 .49 Total

acres
95.00 Rainfall efiiciency:
0.8 leachate factor: EGS= evergreen shrubbery
0.0 Irrigation efficiency: ECT = evergreen tree
148.1 k: 0.80 for cool turf grasses
113.1
Grass EGT
Unit Unit Unit Total
Normat ET, Demand Demand {acre- Demand Demand {acre Dernand Demand Demand
{inches) k (inches) k {inches) feet) ET (inches) (inches)  (acre-feet) {acre-feet)
1.51 0.3 1.21 0.00 0.00 1.18 0.00 0.060 1.81 0.60 €.C0 0.09
1.01 0.8 0.81 6.G0 6.60 1.15 0.00 6.00 21 0.00 €.00 0.20
1.02 0.8 0.862 0.00 0.00 1.15 0.00 0.00 1.22 0.00 ¢.00 0.00
1.81 0.8 1.26 0.60 C.co 1.15 0.00 0.60 .93 0.00 c.co 2.00
3.2 0.8 2.50 0.c0 0.00 1135 #DIVIO! #DIV/a! 3.74  FDIViD! #OiV/! #OW/O!
4.38 0.8 348 FDNVIO! 1.15 #0IV/0! #0IViot 523 ROV ! #DIV/G!
5.35 0.8 144 POV 1.15 #DIVi0! #DIVIO? 8.66  #DIVIO! #DiHV/0! #DAE
525 0.8 5.01  #ONH! 1.15 #DIVio! #DIVIOE 751  #DIViIO} #OIVI0! #DV/01
8.45 0.8 517  20IVAOL 115 #DIVio! #DIVIO! 7.75  #DIVIO! #DIVi0! #e ¢
5.92 0.8 474  ZOWVIO 1.15 #DIV/O! #DIV/0! 7.10  #DIV/C! FDIV/C! #DIVIO!
4.50 0.8 380 #DIVIO! 1.15 #DIVio! #DIVI0! 540 #0IVIO! #DIV/Q! #DIVIO)
325 0.8 280  #OIViD! 1.15 #DIV/01 #OIVIO 3406  #DIViO: #DIVig! FDIV/0!
3.71 2,97  #DIViO 115 #DIViO! #DIV0! 4.46  wDIVIG: #DIVIG! #DIV/C!
44 .57 35.86  #DIViO! 13.80 #DHV/G! #DIV/0! 53.48  #DiV/CE 151 #DIVIC!
Landscape lrrigation
Normeal ET, {rrigation  Unit Demand Demand
(inches) K Efficiency (inches) {acre-feet)
+.51 0.80 1.21 0.95 0.00 0.00
1.01 £.80 G.81 0.95 0.00 0.00
1.02 C.20 0.82 0.95 0.00 0.00
1.61 6.80 1.29 0.95 0.00 0.00
3.12 5.80 2.50 0.72 0.60 0.00
4.36 0.80 3.49 0.85 1.17 11.53 Weighted Average of the GRASS, EGS, and EGT together in this one
5.55 0.80 0.60 4.18 41.15 Becayde couid variate the landscaping irrigaiton per month
6.28 2.80 .01 0.60 5.51 54.24
8.43 0.80 17 0.69 8.08 78.49
5.92 0.80 74 0.80 6.81 67.03
4.50 0.80 50 0.85 5.26 51.73
3.25 0.30 .60 0.75 6.69 6.75
3.71 0.80 97 2.84 25.99
44.57 9.80 35.66 31.71 31193




TABLE 2
Spray Field/Seasonal Storage Sizing

Rohnert Park Wastewater Treatment Plant
Alternative D Seasonal Discharge

100-YR MODIFIERS WWTP INFLUENT FLOWS STORAGE RESERVOIR DISPOSAL OPTIONS
180-year Return Ration 1.83 unitless iuent Flow 180,0C0 gpd Capacity (grd) Area (acres)
10C-YR medifier - Pan Svaporation 0.8 unitless 65.7 mg/yr Reservoir Watershed Area 1.80 acres Leachfields 0 0
100-YR ¥/ Volume 0.0 % C.75 unitiess Sprayfields 0 38.2478202
Landscaping 0 o}
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVG PREC.
Units | Octeber November December January  February March April May June July August September | Season Total | Season Total
Climate inputs
Precinitation (Average) ity 1.56 3.39 8.40 7.19 6.57 415 2,04 1.58 1.48 0.58 0.75 0.36 36.49 36.49
Precipitation (105-YR) in 2.84 7.10 11.87 13.12 11.99 7.57 3.73 2.88 2.87 1.0t 1.38 0.68 8€.60 68.80
Par tvaporation in 3.60 1.60 1.00 1.20 1.80 3.10 4.40 ©6.40 7.86 9.10 8.00 8.00 53.60 53.60
Effective Lake Evagoration n 2.70 1.20 3.75 0.20 1.20 2.33 3.30 4.80 5.70 6.83 5.00 4.50 40.2 40.20
l.ake Evap - 100YR Effective in 270 1.20 0.80 0.72 0.96 1.88 2.84 4.80 570 5.83 8.00 4.50 23.51 38.51
Percolation in [ 0 8] s} 9 6] ¢] 0 0 c G 0 0.co 0.00
Rohnert Park WWHTP
# Days in Month days 31 30 31 31 28 31 30 31 30 31 31 30 385 385
Wastewater influent MG 5.58 .00 0.00 €.00 0.00 .00 5.40 5.58 5.40 558 5.8 5.40 38.52 38.52
Wastewater influent ac-ft 1743 C.00 0.0 0.00 0.00 0.5 1€.57 17.13 18.57 1713 1713 16.57 118.22 118.22
WW infiuent + 100-YR 1 ac-ft 17.13 2.00 0.0 0.00 0.00 0.00 18.57 1713 16.57 17.13 17.13 18.57 118.22 118,22
Site Run-off/Precip/Svap ac-ft NA A NA NA NA NA NA NA NA NA NA NA 0.00 0.00
Storage Reservoir Contribution
Researyeir Vol ac-ft 0.00 15.07 C.00 0.00 0.00 0.00 3.0C 13.17 17.36 16.83 8.71 4.58 NA NA
Ressmvoir Depth ft 0.0 9.4 0.0 C.0 0.0 0.0 6.0 8.2 10.9 10.5 5.4 2.9 NA NA
Resenvoir Surface Area acre 1.5 0.0 E 0.0 co | oo oo | 18 | 16 | 18 | 18 16 15 NA NA
Reservoir Precip (Girect) ac-ft 0.38 o.cc 0.00 i 0.00 l 0.00 0.00 0.50 0.38 0.36 0.14 0.18 C.08 2.02 8.20
Reservoir Evaporation ac-ft -C.36 0.cC 0.00 8.0C 0.00 ©.00 -0.35 -0.84 -0.76 -0.91 -0.80 -0.80 -4,42 -7.34
Disposal
Leachfields
Y% 0 0 o] 0 0 6] 0 G 0 §] 0 0 NA NA
Towat Disposad ac-t 0.0 0.c [eX¢} 0.0 0.0 0.C 0.0 0.0 0.0 0.0 .0 0.0 0.00 o0
Sprav Fields
E 0 o } o | o | o | o | o | o | o | o 0 0 NA NA
T sposed ac-ft 0.0 0.8 c.0 6.6 0.0 0.0 0.0 0.0 0.0 [oxe] co 0.6 Q.00 0.00
Landscaping
Totat Disposed ac-ft -2.1 0.0 8.0 0.0 3.0 Q.0 =36 -12.7 -18.7 -24.5 -20.6 -20.6 -100.75 -G8.04
Effluent Storage
Beginning Water Voiume in Res ac-ft 0.6 15.1 0.0 0.0 0.0 0.0 0.0 13.2 17.4 16.3 8.7 4.8 NA NA
Change in Water Volume ac-ft 151 c.e 0.0 0.0 0.0 .0 13.2 4.2 -0.5 -8.1 -4.1 -45 15.07 21.04
Final Water Volume in Res MG 4.8 6.0 0.6 0.0 6.0 0.0 3 3.7 5.5 2.8 1.5 0.0 4.9 5.9
Final Water Volume in Res ac-ft 151 .0 0.0 0.0 0.0 C.0 13.2 17.4 16.8 8.7 4.8 0.0 NA NA
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35.49 Total
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Rainfalt efficiency: .75
jeachate factor: 1.10 EGS= evergrsen shrubbery
Irrigation efficiency: 0.85 EGY = evergreen tee
Grass EGS EGT
Unit Unit Unit Tota
Semand Demand (acre- Demand Demand {(acre Demand Demmand Demand
13 ET {inches) (inches) feet) % ET (inches) {(inches) feet) k ET (inches) {inches) (acre-feet) (acre-feet)
0.8 1.21 C.00 0.0 1.15 1.74 0.00 6.60 1.20 1.81 Q.00 0.00 0.0C
0.8 0.81 0.00 0.00 1.15 1.16 0.00 0.00 1.20 1.21 0.06 .00 0.06
0.8 0.82 0.00 0.50 113 117 0.c0 6.00] 1.20 t.22 0.00 .00 0.00
0.3 1.28 G.0C 5.00 1.15 1.85 0.00 0.0 1.20 1.83 000 .00 0.00
0.8 2.50 0.00 0.00 1.15 3.59 0.62 0.00] 1.20 3.74 0.82 0.60 0.00
0.3 3.49 253 20.25 1.15 5.01 4.5% 0.00 1.20 5.23 4.7% 9.00 20.25
0.8 4$.44 422 33.73 1.13 6.38 6.73 0.00 1.20 5.66 7.09 .00 33.73
0.8 5.01 5.08 40.50 113 7.20 7.50 C.Co 1.20 7.5 3.20 0.00 49.50
0.8 5.17 6.15 48.19 1.15 7.43 9.07 0.00 1.20 7.75 9.48 .00 49,18
0.2 474 5.41 43.25 1.15 8.81 3.0% 0.60 1.20 7.10 8.47 0.60 43.25
0.8 3.80 4.31 34.48 1.15 5.18 8.35 0.00 1.20 5.40 8.64 0.00 34.48
0.8 2.80 1.85 14.82 1.15 3.74 3.32 0.00 1.20 3.90 3.54 0.00 14.82
2.97 2.48 19.88 1.15 4.27 3.88 0.00 1.20 4.46 4.09 0.00 18.68
35.66 29.53 236.21 13.80 81.26 456.58 £.00 14.40 33.48 459,13 0.00 238.21
f.andscape frrigation
irrigation  Unit Demand Demand
K ET {inches) Efficiency {inches) (acre-feet)
0.3 1.21 0.85 0.00 0.00
0.8 Q.81 0.85 0.00 0.00
0.8 0.32 0.95 0.00 0.09
0.8 1.29 0.85 0.00 0.00
0.8 2.50 0.70 0.00 0.00
0.6 3.49 0.65 1.17 3.55 WeighieZd Average of the GRASS, EGS, and EGT together in this one
0.8 4.44 0.60 4.18 12.67 Becayde could variate the landscaping irrigaiton per month
['R:] 5.0% 0.60 5.51 16.7C
c.8 517 0.60 8.08 24.47
0.8 474 0.60 G.81 20.84
c.8 3.60 0.65 5.26 15.83
G.8 2.60 0.75 0.69 208
0.80 2.87 2.84 8.00
5.60 35.65 3171 96.04




Spray Field/Seasonal Storage Sizing

Rohnert Park Wastewater Treatment Plant

TABLE 2

Alternative D No Seasonal Discharge

100-YR MODIFIERS VATP INFLUENT FLOWS STORAGE RESERVOIR DISPOSAL OPTIONS
100year Return Ratien 1.83 unitless Influent Fiow 180,000 god Bpacity §pd) Area &cres)
100R modifier -Bn Evaporation 0.8 unitiess Annuai Influent Flow 85.7 mgyr Reservalr Watershed Area 11.00 acres Lsachiields 0 0
100K I vlume 0.0 % Bn Evap Gafficient 0.75 unitless Sprayiields 0 82.08582308
Landscaping 0 0
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVG PREC.
Units | Ocrober November December January  February March April fay June July August September | Season Total | Season Total
Climate Inputs
Recipitation Average) n 1.56 3.89 5.40 7.19 5.57 4.15 2.04 1.53 146 0.58 0.75 0.35 36.48 36.49
fecipitaticn (OOR) in 2.84 7.18 11.67 13.12 11.99 7.57 3.73 2.88 2.67 1.01 1.38 0.68 86.60 €6.80
&n Evaporation n 3.80 1.60 1.0 1.20 4.80 310 4.40 6.40 7.60 $.10 8.00 5.60 53.8C 53.60
Effeciive Lak Evaporation in 2.70 1.20 0.73 0.80 1.20 233 3.30 4.80 5.70 5.83 5.00 459 40.20 40.20
ap -100R Effective in 270 1.20 0.60 0.72 0.98 1.86 2.64 4.80 5.70 583 5.00 4.50 38.51 38.51
in 0 0 0 o 0 0 Q 9 0 0 0 0 0.00 0.00
Rohnert Park WATP
# Days in Month days 31 30 31 31 28 31 30 31 30 31 31 30 3635 385
Wasteate &Nt MC 5.58 5.45 5.58 5.58 5.09 5.58 5.40 5.58 5.40 5.58 5.58 5.4 65.75 25.75
Wasteaier influent acit 17.43 16.57 17.13 17.13 1581 17.13 16.57 17.143 18.57 17.43 17.43 18,57 201.78 26178
VAN influent 400K 1! acit 4713 16.57 17.43 17.13 18.61 17.13 16.57 17.13 16.57 17.13 17.13 16.57 01.78 201.78
Site RunefifecipEvap acht NA NA NA NA NA NA NA NA NA NA NA NA C.00 0.00
Storage Reservoir Contribution
Resenvoir v acs 0.00 12.87 34.55 61.83 80.32 116.03 138.3% 147.94 134.65 110.76 87.29 33.5 NA NA
Reaservoir Beptn ft 6.0 1.1 3.1 58 8.2 10.5 128 13.4 12.2 0.3 6.1 NA NA
Reservoir Surface Area zcre 110 | 110 110 10 | o0 { 1o | 1o | Mo | 1m1e | 1o | 110 |} NA NA
Reservoir Fecip direct) ach 2.51 8.51 10.70 12.03 10.99 6.¢4 3.42 2.54 2.4 693 1.25 0.80 €1.08 8.48
Reservoir cvaporation acy 2.43 116 655 9.68 c.88 27 2.42 4.40 £.23 526 .50 4.13 9.8C
Disposal
Leachfields
Ercent ked Y o] 0 0 o 0 0 Q 0] 0 G 0 0 NA NA
Total Disposed acht 0.9 0.0 .0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 C.00 0.00
Sprav Fields
grcent ked % 0 i 0 | 0 | o | 0 ! o | 0 | 0 | 0 | o | 0 | 0 NA NA
Total Disposed ach 0.0 0.0 Q.0 0.0 c.0 0.0 0.0 c.0o 6.0 0.0 0.0 0.0 C.0C 0.00
Landscaping
Total Disposed ack 4.7 0.0 0.0 ¢.0 0.0 0.0 80 286 37.7 65.3 48.6 46.6 227.53 216.80
Effluent Storage
B ing Water blume in Res ack 0.0 2.6 345 861.3 0.3 116.0 138.4 147.9 1347 1108 67.3 33.6 NA NA
2 in Water vlume ack 12.6 220 27.3 28.5 257 22.4 9.6 433 23.9 43.5 33.7 3.6 0.09 44.55
al Water biume in Res MG 4.1 1.3 201 29.4 3783 451 48.2 43.3 386.% 21.9 10.9 0.0 C.o 6.4
Final Water blume in Res ack 126 34.5 61.8 90.3 116.0 1384 147.¢ 134.7 110.8 67.3 33.8 0.0 NA NA




Areas
Crass
£GS
cGT

f andscape Irrigation
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0.0
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Rainfall efficiency: 075
teachate factor: 1.10 £3S= evergraen shrubbeyy
{rrigation etticiency: 0.85 EGT = evergreen tree
Grass EGS EGT
Unit Unit Unit Total
Demand Oemand (acre- Demand Demand (acre| Demand Demand Demand
k ET (inches) {inches) feet) K ET {inches) {inches} feet) « ET {inches) (inches)  (acre-feet) (acre-feet)
0.8 1.21 0.00 0.00 1135 1.74 0.00 .00 1.20 1.81 0.00 6.00 £.00
0.8 0.31 0.60 0.00 1.15 1.16 0.00 0.00 1.20 1.21 0.00 0.G0 0.60
0.8 0.82 0.00 0.00 1.15 117 0.06 0.00 1.20 122 0.00 .00 £.00
C.8 1.29 6.0C 0.00 1.15 1.85 0.00 0.00 1.20 1.83 0.0 ¢.00 0.00
0.8 2.50 0.00 0.00 115 3.59 0.62 0.0 1.20 3.74 c.82 0.00 0.Co]
0.8 3.49 2.53 20.25 1.15 5.0% 431 0.00 1.20 5.23 479 C.co 20.25
0.8 4.44 4.22 33.73 1.15 6.38 8.73 0.00 1.20 8.6% 7.9 ¢.Co 33.73
0.8 5.01 5.08 40.50 115 7.20 7.90 0.00 1.20 7.81 3.30 ¢.00 4050
0.8 5.17 6.13 49.19 1.15 7.43 9.07 0.00 1.20 7.75 8.49 G.C0 49.19
0.8 4.74 5.41 43.25 1145 581 8.09 0.0 1.20 7.10 B8.47 0.0 43.25
0.8 3.60 4.31% 34.48 113 5.18 6.35 0.00 1.20 £.40 5.4 0.ce 34.48
0.8 2.60 1.85 14.82 115 3.74 3.32 0.00 1.20 3.60 2.54 C.00 14.82
2.97 2.46 19.68 1.18 .27 . 0.00 1.20 4.48 409 0.00 19.88
35.68 28.53 236.21 13.80 51.26 48.58 0.c0 14.40 53.48 49.13 0.c0 238.21
Landscape lrrigation
Irrigation  Unit Demand Demand
k ET (inches) Efficiency (inches) (acre-feet)
C.8 1.21 093 000 0.00
C.8 0.81 0.95 0.00 0.00
0.3 5.82 0.88 0.00 0.00
c.8 1.29 0.388 0.00 000
0.8 2.50 0.70 0.0 00¢C
0.8 3.49 0.85 1.17 8.02 Weightett Average of the GRASS, EGS, and EGT together in this one
0.8 4.44 0.60 4.18 28.62 Becayse could variate the landscaping irrigaiton per month
c.8 5.01 0 6C 5.5 37.72
0.8 517 0.60 8.08 55.27
0.8 474 0.60 6.81 46.61
0.8 3.60 085 5.26 35.97
0.8 2.80 0.75 0.68 4,69
c.80 2.97 2.64 18.07
$.80 35.88 31.7% 218.90




TABLE 2
Spray Field/Seasonal Storage Sizing

Rohnert Park Wastewater Treatment Plant
Alternative £ Seasonal Discharge

100-YR MODIFIERS WWTEP INFLUENT FLOWS STORAGE RESERVOIR DISPOSAL OPTIONS
100year Return Raticn 1.83 unitless influent Fiow 87,000 god Bpacity gpad) Area acres)
1CCR moditier -8n Evaporation Annual Influeat Flow 4.5 mgyr Reserveir Watershed Area Q.70 acres Leachfields 0
100R I plume 8n Evap 8efficient 0.75 unitless Sprayfields 0 13.47126672
Landscaping 0 0
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVG PREC.
Units | October November December January February March Aprit May June July August September | Season Total | Season Totai
Climate Inputs
fecipitation Average) fn 1.56 3.85 £.4 7.18 8.57 415 2.04 1.58 1.48 .58 0.75 0.35 36.49 38.49
Zcipitation (OUR) in 1384 7.10 11.87 13.42 14.99 7.57 3.73 2.88 z.87 1.01 1.38 0.66 '66.60 85.60
&n Evagporation in 3.60 1.60 1.C0 1.20 1.50 3.10 4.40 6.40 7.80 9.10 8.00 6.00 53.60 353.60
fective Lak Evaporation in 270 1.2¢ c.75 4.90 1.20 2.33 3.30 4.80 5.70 3.83 8.00 4.50 40.20 40.20
L ap -100R £ in 2.70 1.20 0.50 072 0.96 1.88 2.84 4.80 5.70 8.83 800 4.50 238.51 38.5%
&rcotation in 0 ¢] c 0 [ 0 0 0 0 0 0 ¢} 0.cC 0.00
Rohnert Park WWTP
# Days in Month days 31 30 31 31 28 31 30 H 30 31 31 30 385 385
Wastester influsnt 1AG 2.08 0.00 0.00 0.00 0.00 G.00 2.61 2.08 2.01 2.08 2.038 2.0t 14.34 14.34
Wasteater influent actt 3.37 6.00 8.00 9.00 0.00 0.00 8.17 6.37 8.17 6.37 8.37 .17 44.00 4.00
WA Influent s10CR 1 aci#t 37 .00 0.00 0.00 0.00 0.00 8.17 6.37 8.17 8.37 8.37 6.17 44.00 44.CC
Site Runefffecipfivap acit A NA NA NA NA NA NA NA NA NA NA NA 0.cc 0.00
Storage Reservoir Contribution
Reseryeir o aca 0.00 5.81 .00 0.00 0.00 0.0¢ 0.co 492 8.48 5.28 3.25 1.70 NA NA
Reservoir Depth it 3.0 8.0 0.0 c.0 0.0 ¢.0 0.0 7.0 9.3 8.0 46 2.4 A NA
Reservoir Surface Area acre | 07 00 | 00 ‘ 0.0 ‘ o0 | oo | o7 | o7 | o7 | o7 | 07 | a7 A NA
Reserveir f&cip direct) acit Q.17 {0.c0 16.00 0.00 0.00 i0.00 c.22 c.17 0.18 0.06 0.08 0.04 .38 5.47
Resgrvolr Evaporation acH 0.16 0.0 0.00 0.00 0.00 0.00 .15 0.28 9.33 0.40 €35 9.26 1.83 §.26
Disposa!
Leachfields :
Breent &e¢ % o o 0 o 0 0 0 0 0 0 0 o NA NA
Teta! Disposed acit 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.00 0.00
Sorav Fields
Breent ke % o } o { o | o }{ o | o | o | o | o | o | 0 | o NA NA
Total Disposad acit 0.c 0.0 0.0 0.0 0.0 0.0 0.0 G.0 0.0 0.0 C.0 0.0 0.00 0.00
Landszaping
Totai Disposed acit e.8 0.0 0.0 0.0 0.0 C.0 13 4.7 8.2 2.1 78 78 37.34 35.860
Effluent Storage
Beginning Water oiume In Res acH 8.0 55 0.C 8.8 5.0 0.0 0.0 4.9 8.5 8.3 3.2 1.7 NA NA
Bange in Water giume acit 5.€ 0.0 c.0 0. o.c 0.0 49 5.8 0.2 3.0 1.5 1.7 561 r.62
rinat Water glume in Res MG 1.8 0.0 0.8 0.0 0.0 0.0 1.6 2.1 2.0 1.1 0.8 .0 1.8 2.5
Fingl Warter ¥lume i Res ac#t 5.6 0.0 0.C 3.0 0.0 0.0 4.9 8.5 8.3 3.2 1.7 C.0 NA NA




Areas
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Rainfai efficiency: 0.75
leachate facter: 1.10 EGS= evergreen shrusbery
Irrgation efficiency: 0.35 E07 = evergreen tree
Grass EGS EGT
Unit Unit Unit Total
Demand Demand {acre- Demand Demand (acre Bemand Demand Demand
ET {inches) {inches) feet) K ET {inches) {inches) feet) k ET (inches) {inches}  {acre-feet) | (acre-fect)
.8 1.21 0.00 0.00 118 1.74 0.00 6.060 1.20 1.81 0.00 0.00 0.60
4.8 0.81 0.00 £.00 118 1.16 0.0 0.00 1.20 1.21 0.00 0.066 0.08
0.8 082 .00 0.00 1.15 117 .00 €.c0 1.20 1.22 0.00 0.0C 0.0
0.8 1.28 0.00 0.00 145 1.85 0.00 0.00 1.20 1.93 0.00 0.00 .06
08 2.5G 0.00 0.00 115 3.59 0.62 0.60 1.20 3.74 0.82 0.06 0.0¢
0.8 3.48 2,53 20.25 1.5 5.01 4.51 0.0C 1.20 523 4.79 0.00 20.25
0.8 4.44 4.22 33.73 1.15 6.38 8.73 0.00 1.20 5.66 7.08 0.08 3373
c.8 5.01 5.66 40.50 1.15 7.20 7.90 G.00 1.20 7.51 8.30 9.08 40.50
08 547 6.15 49.19 1.15 7.43 9.07 0.60 1.20 773 9.48 0.00 48.19
.8 4.74 5.41 43.25 1.15 6.81 8.09 9.00 1.20 730 8.47 0.06 43.25
0.8 3.80 4.31 34.48 1.15 5.18 8.35 0.00 1.20 5.40 5.64 Q.00 34.48
0.8 2,60 1.85 1482 115 3.74 3.32 G.00 1.20 3.30 3.54 0.0¢ 14.82
2.97 2.48 18.68 t.18 427 3.88 0.00 1.20 4.46 4.09 2.0¢ 19.68
35.66 28.53 236.21 13.80 51.28 46.58 0.00 14.40 33.48 49,13 £.0C 238.21
tandscape lrrigation
{rrigation Unit Demand Demand
ETY (inches) Efficiency linches} {acre-feet)
0.8 1.21 0.95 0.00 0.00
0.8 C.81 0.95 0.00 0.0
0.8 0.82 095 C.C0 0.00
0.8 1.29 0.95 0.00 0.00
0.8 2.5 0.70 0.00 0.00
0.8 3.49 9.65 1.17 1.32 Weighted Average of the GRASS, EGS, and EGT together in this one
c.8 4.44 0.60 4.18 4.70 e could variate the landscaping irrigaiton per month
cs8 5.01 080 55% 5.19
0.8 517 0.6 3.08 9907
0.8 474 0.80 6.31 7.65
0.8 3.60 0.85 526 5.90
0.3 2.80 0.78 0.89 0.77
0.80 2.67 264 297
9.50 35.86 3171 35.60




TABLE 2
Spray Fieid/Seasonal Storage Sizing

Rohnert Park Wastewater Treatment Plant
Alternative E No Seasonal Discharge

100-YR MODIFIERS WWTP INFLUENT FLOWS STORAGE RESERVOIR DISPOSAL OPTIONS
100year Return Ration 1.83 unitless Infiuent Fiow 87,000 gpd Spacity gpd) Area acres)
100R modifier -Bn CTvaporation 0.8 unitless Annual Influent Flow 24.5 mgyr Reservoir Walershed Area 4.60 acres Leachfields (¢} 0
100R [ dlume 0.0 % 8n Evap Eefficient 0.75 unitiess Sprayfields 0 20.983118287
Landscaping ¢ 0
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVG PREC.
Units | October November December January February March Aprit May Jung July August September Season Total | Season Total
Climate Inputs '
fecipitation Average) in 1.58 3.8¢ 8.40 7.19 8.57 4,18 2.04 1.58 1.48 0.55 0.75 0.38 36.49 36.48
Fecisitation (OOR) n .84 710 11.67 13.12 1.9 7.57 3.73 2.88 2567 1.01 1.38 0.88 66.80 85.60
8n Evagoration in 3.50 1.80 1.00 1.20 1.60 3.10 4.4C 5.40 7.0 8.10 8.00 6.00 53.60 53.60
Effective Lak Evapcration in 2.7C 1.26 0.75 0.90 1.20 233 3.30 4.80 5.70 8.83 6.00 4.50 40.20 40.2C
Lak Evap -10CR Effective in 2.7¢ 1.20 0.60 .72 0.28 1.88 2.64 4.80 5.70 8.33 5.00 4.50 38.51 38.51
Brcolation in ¢ 0 0 (o} 0 0 0 0 0 3 0 Q 0.00 0.00
Rohnert Park WWTP .
& Days i Month gays 31 30 31 31 28 31 30 31 30 31 31 30 365 385
Wasteater influent MG 2.08 2.0t 2.08 2.08 1.88 2.08 2.01 2.08 2.01 2.08 2.08 201 24.47 24.47
Wastzezer Influent ack 6.37 8.1 837 8.37 5.81 6.37 8.17 837 8.17 8.37 6.37 8.17 7311 75.11
WAN Infiuent #100R (] acH .37 817 8.37 5.37 5.81 8.37 6.17 6.37 8.7 8.37 6.37 6.17 75.11 75.41%
Site RunefifecipEvap acit NA NA NA NA NA NA NA NA NA NA NA NA 6.00 0.00
Storage Reservoir Contribution
Reservoir o acht 0.50 4.66 13.08 23.71 34.84 44.87 53.44 57.00 51.83 4260 25.89 12.85 NA NA
Reserveir Degih ft 0.0 1.0 23 5.2 78 9.8 11.6 12.4 11.3 .3 58 238 NA NA
Reservoir Surface Area acre 45 | 45 | 48 | 48 | 48 | 45 | 48 | 48 | a6 | 48 | a5 I 43 NA NA
Reservoir Fecip girec:) ach 1.09 272 4.47 5.03 4.59 296 1.43 1.10 1.02 0.38 0.52 0.25 i 25.53 5.33
Reservoir Evaporation act 1.04 0.48 8.23 0.28 037 9.71 4.01 3.84 218 2.82 2.30 1.73 14.75 7.22
Disposal ;
Leachfields
Sreent kiad Y% 0 C 0 C 0 0 0 0 0 0 0 ¢] NA NA
Total Disposed ack 0.0 0.0 c.0 ¢.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 d.0C 0.00
Spray Fields
Breent gkd o i 0 { o i 0 ! o | o | o | o o | 0 [ 0 | b NA NA
Towat Disposed acr G.0 0.0 8.0 .0 0.0 0.0 8.0 0.0 0.0 C.0 c.0 0.0 ! .00 0.00
Landscapina :
Total Disposed acft 1.8 0.0 0.0 0.0 0.0 0.0 3.0 0.8 142 208 i7.8 31786 $5,88 &[1.88
Effluent Storage )
BSeginning Water dtume in Res ach 0.C 47 3.1 23.7 348 44.9 53.4 57.0 51.8 4286 258 2.9 NA NA
Bange in Water Slume ac#t 4.7 3.4 10.6 "M 10.0 8.6 3.6 5.2 82 i8.7 130 429 0.00 7185
Final Water stume in Res MG 1.5 4.3 7.7 11.4 148 17.4 18.6 16.9 13.8 8.4 42 0.0 c0 25
Fnal \Water blume in Res acH 4.7 13.1 237 34.8 44.9 53.4 37.6 51.8 42.6 259 12.9 0.0 NA NA




Areas acres

Grass G6.00 Rainfall eficiency: 0.78
ZGS c.0 ieachate factor: 1.10 EG8= evergrsen shrubbery
EGT .0 irrigation efficiency: 0.85 EGT = evergreen tree
Landscape Irr:gation 31.0
Totat 31.0
1 Grass EGS EGT
Unit Unit Unit Total
Da  Rainfall Normal ET, Demand Demand (acre- Demand Oemand (acre] Demand Demznd Demand
ys {inches) Month {inches} K ET (inches) {inches) feet) k ET (inches) {inches) feet) X ET (inches) {inches} {acre-feet) (acre-feat)
30 ~ Nov 1.51 C.8 1.2t 0.00 0.06 115 174 0.00 0.00 1.20 1.81 0.00 0.00 0.00
31 Dec 1.01 0.8 0.81 0.60 0.00 1.15 116 0.00 6.0C 1.20 1.21 0.00 0.00 0.6¢
31 _Jan 1.02 0.8 0.e2 6.00 0.00 1.15 117 0.00 0.60 1.20 1.22 0.06 0.00 0.00
28 887 Feb 1.8% 0.8 1.28 6.60 0.00 1.15 1.85 0.00 0.60 1.20 1.83 0.00 0.CC ©.06
31 _Mar 312 0.8 2.50 0.00 0.60 115 3.59 0.62 0.00 1.20 3.74 0.82 $.00 0.00
30 Apr 4.36 0.8 3.49 2.53 26.25 115 5.01 4.51 0.00 1.20 323 479 C.00 20.25
31  May 5.585 0.8 4.44 4.22 33.73 1158 6.38 6.73 0.0 120 8.66 7.09 G.c0 33.73
30 Jun £5.26 0.8 5.01 508 40.50 1.15 7.20 7.0 .00 1.2C 7.51 8.30 6.00 40.30
31 Jul 8.48 .8 547 6.15 48.18 1.18 7.43 8.07 0.00 1.20 7.75 9.49 0.00 49.19
31 AUG 5.82 6.3 4.74 5.41 43.25 1.18 5.81 3.09 0.00 1.20 7.10 8.47 0.60 43.25
30 Sep 4.50 0.8 3.80 4.31 34.48 115 518 6.35 0.00 1.20 5.40 6.64 0.06 34.43
3t _Oct 3.25 0.8 260 1.85 14.82 1.15 3.74 3.32 0.60 1.20 3.90 3.34 0.0C 14.82
H 3.0¢ Average 3.71 2.87 2.48 18.68 115 4.27 . 0.60 1.20 4.48 4.0% 0.06 15.68
b 36.49 Totatl 44.57 35.68 29.53 238.21 13.80 51.26 48.58 0.00 14.40 53.48 49.13 .00 238.21
Landscape lrrigation
Normal ET, Irrigation  Unit Demand Demand
Month (inches) k ET (inches)  Efficiency (inches) (acre-feet)
Nov 1.51 0.8 1.2% 0.98 0.0 0.00
Dec 1.01 0.3 0.81 0.95 0.00 0.00
Jan 1.02 0.8 032 0.35 0.00 0.0¢
Fev 1.61 0.8 1.25 6.95 0.00 0.00
tar 3.12 0.8 2.50 0.70 0.00 0.60
Apr 4.36 0.8 3.43 0.65 1147 3.03 Weighted Average of the GRASS, EGS, and EGT together in ihis one
May 5.55 0.8 4.44 0.60 4.18 10.80 Becaye could variate the fandscaping irrigaitcn per month
Jun 8.28 6.8 5.01 0.8¢ 5.51 14.24
Jul 5.45 0.8 5.17 0.80 8.08 20.86
Aug 5.92 €3 4.74 0.9 6.8% 17.59
Ser 4.50 0.8 3.60 0.85 528 13.58
Oct 3.25 0.8 280 Q.78 0.66 177
3.71 0.8¢ 2.57 2.84 6.82
4457 Q.60 35.86 3t.71 81.86




APPENDIX C

Equalization Basin and Emergency Storage Sizing Calculations



Alternative A, B, C and F: Equalization and Emergency Storage Sizing
Graton Rancheria Wastewater Treatiment Plant

Design
Flow (gpd}  (gph)
400,600 16,667

Curmulative Excess Flow =
Additional Factor =
Equalization Size =

Emergency Storage =
{sufficient capacity for a fult waskday)

Weekday Weskand
Flow (gpd) Flow (gpd)
218,000 354,080
Weekday Weekend
Houwrly Flow Hourly Flow Excess
Start Time |End Tima  |Factor (aph) {gpd) {gph) (gpd) Flows
12:00 PM 1:00 PM 0.58 5,268 126,440 8,655 205,320 0
1.00 PM 2:00 PM 0.65 5,904 141,700 9,688 230,100 0
2:00 PM 3:00 PM 0.75 6,813 163.500 11,082 265,500 0
300 PM 4:00 Pitd 3.90 8,175 196,200 13275 318,600 0
4:00 PM 5:00 PM 1.15 10,446 256,700 16,063 407,100 286
5:00 PM 6:00 PM 1.40) 12,717 305,200 20,659 495,600 3,983
6:00 PM 7:00 PM 1.70 16,442 370,600 25,075 501,800 8,408
7.00 PM 8:00 PM 1.90 17.258 414,200 28,025 672,600 11,358
8:00 PM 9:00 PM 2.00 18,167 436,000 29,500 708,000 12,833
9:00 PM| 10:00 PM 2.0 18,167 436,000 28,800 708,000 12,833
10:00 PM|  11:00 PM 1.80 17,258 414,200 28,025 672,600 11,358
THO0 PM| 12:00 AM 1.80 14,533 348,800 23,600 566,400 6,033
12:00 AM 1:00 AM 1.25 11,354 272,500 18,438 442500 1,771
1:00 AM 2:00 AM 0.96 8,629 207,100 14,013 336.300 0
2:00 AR 2:00 AM 0.75 6,813 163,500 11,083 265,500 0
3:00 AM 4:00 AM 0.60 5,450 130,800 8,850 212,400 0
4:00 AM 5:00 AM 0.50 4,542 109,000 7,375 177,000 Q
5:00 AM 5:00 AM 0.50 4,542 109,060 7,375 177.000 0
%:00 AM 7:00 AM 0.50 4,542 109,000 177,600 o]
7:00 AM 8:00 AM 0.50 4,542 109,000 REVAS 177,000 0
8:00 AM 9:00 AM 0.50], 4,542 109,000 375 177,000 0
9:00 AM|  10:00 AM 0.50 4,542 109.000 7,375 177,600 0
10:00 AM|  11:00 AM 0.50 4,542 108,000 7375 177,000 0
11:00 AM|  12:00 PM 0.52 4,723 113,360 7.670 184,080 0
Total= 1.00 218,908 355,475 69,774
Weekend Diurnal Flow
860,000
700,000 -
600,000
) 500,000 ~- e - - - -
g3
3 5 400,000 o e e
52
T 300,000 - = -
200,000
100,000
00 v : ' :

69,775
0.15
80,241

218,000



Alternative D: Equalization and Emergency Storage Sizing
Graton Rancheria Wastewater Treatment Plant

Waeakday Weekencl Design
Flow {gpd) Flow (gpd) Flow (gpd)  (gph)
160,000 227,080 275,000 11,458
Weckday Woekend
Hourly Flow Hourly Flow Excess
Start Time |End Time |Factor (gph) (gpd) (gph) (gpd) Flows
12:00 PM 1:C0 PM 0.58 3,867 92,800 5,486 131,660 o Cumuiative Excess Flow = 38,385
1:00 PM 2:00 PM 0.65 4,333 104,000 6,148 147,550 0 Additionat Factor = 0.15
2:00 PM 3:C0 PM 0.78 5000 120.000 7.094 170,250 0 Equalization Size = 44,143
3.00 PM 4:00 PM 0.90 6,000 144,000 &5613 204,300 0
4.00 PM 5:00 P 1.15 7,667 184,000 10,877 261,050 0
S:00 PM 6:00 PM 1.40 9,333 224,600 13,242 317.800 1,783 Emergency Storage = 160,000
6:00 PM 7:00 PM 1.70 11.333 272.000 16,079 385,900 4,621 (sufficient capacity for a full weekday)
7:00 PM 8:00 PM 1.80 12.867 304,000 17,971 431,300 6,513
3:00 PM 9:00 PM 2.00 13,333 320,000 18,017 454,600 7,458
.00 PM|  10:00 PM 2.00 13.333 320,000 18,917 454,000 7.458
1G:00 PM|  11:00 PM 1.80 12.667 304,000 17,971 431,300 6,513
11:00 PM|  12:00 AM 1.60 10,667 256,000 15,132 363,200 3,675
12:00 AM 1:00 AM 1.25 2,333 200,000 11,823 283,750 365
1:00 AM 2:00 AM 0.95 5,333 152,000 8,985 215,650 0
2:00 AM 3:00 AM a.75 5.000 120,000 7,004 170,250 0
3:.00 AM 4:00 AM 0.60 4,000 96,000 5675 136,200 ¢
4:00 AM 5:00 AM 0.50 3,333 80,000 4,729 113,500 0
300 AM 6:00 AM 0.50 3333 80,000 4,729 113,600 [
6:00 AM 7.00 AM 0.50 3,333 80,000 4,729 113,500 0
7:00 AM 3:00 AM 0.50 3,333 80.000 4,729 113,500 0
8:00 AM 9:00 AM 0.50 3.333 80,000 4,728 113,500 0
9:60 AM[  10:00 AM 0.50 3,333 80,000 4,729 113,500 0
10:00 AM|  11:00 AM 0.50 3,333 80,000 4,72¢ 113,500 0
1100 AM]  12:00 PM 0.52 3.467 83.200 4,918 118,040 0
Total= 1.60 160,667 227,946 38,385
Weekend Diurnal Flow
500,000
450,000 -
400,000 - o v
350,000
5 . 300,000 - -
[ .
% ?g 250,000 -
F . 200,000 -
150,000 -+ - -
100,000 -~ - - -
00 - v v ( prmvsrarng Y 7 v v v - - g r r ¢ ; T T 1
A AN LS VNN & X ™ LN N LN W AN N > 3
(\Q\K\ QQ\‘ QQ\\ QQ\x Q\Q\\ ()Q\\ QQK\ 0Q3 QQQ\ C:Q\x‘ ()Q\A QQw 0“;?;\ o y Q\\ Q“h\b (\?} Qv% \\V‘s st“ Qr(\:\ Q.?Sx‘ QVT\J Qé\\
0}) ST aS 5 & A P P R ,\’\'Q PSP N T G S \Q‘P \\-.0
Time




Alternative & Equalization and Emergency Siorage Sizing
Graton Rarncheria Wastewater Treatment Plant

Weekday Weekend Deslign
Flow (gpd) Flow (gpd) Flow (gpd)  (gph)
78,000 39.000 90,000 3,750
Weeakday Weskend
Hourly Flow Hourly Flow Excess
Start Time |End Time |Factor (gph) (gpd) (gph) {gpd) Flows
12:00 PM 1:00 PM 1.70 $,525 132,600 2,763 66,300 1,775 Cumulative Excess Flow = 15,450
1:00 PM|  2:00 PM 1.75 5,668 136,500 2.844 68,250 1,938 Additlonal Factor = 0.15
2:00 PM|  2:00 PM 1.75 5,688 136,500 2,844 68,250 1,938 Equalization Size = 17,768
300 PM|  4:00PM 1.70 5,525 132,600 2,763 66,300 1,775
4:00 PM 5:00 PM 1.65 5,563 128,700 2,681 64,350 1,613
5:00 PM|  B:00 PM 1.50 4,875 117,000 2,438 58,500 1,125 Emergency Storage = 78,000
B:00 PM|  7:00 PM 1.20 3,900 93,600 1,950 46,800 160|  (sufficient capacity for a full weekday)
7:00 PM|  8:00 PM 0.95 3,088 74,100 1,544 37.050 0
8:00 PM|  9:00 PM 0.70 2,275 54,600 1,138 27,300 [y
9:00 PM|  10:00 PM 0.62 1,890 40,560 845 20,280 0
10:00 PM|  11:00 PM 0.40 1,300 31,200 G50 15,600 0
11:00 PM|  12:00 AM 0.3 975 23,400 483 14,700 0
12:00 AM 1:00 AM 0.25 813 198,500 406 9,750 0
1:00 AM 2:00 AM 0.20 650 15,600 325 7,800 0
2:00 AM 3:00 AM 0.20 B50 15,660 325 7,800 0
3:00 AM 4:00 AM 0.20 659 15,600 325 7.800 0
4:00 AM|  5:00 AM 0.20 975 23,900 488 11,700 0
5:00 AM ©6:00 AM 0.50 1,628 39,000 813 19,560 0
6:00 AM 7:00 AM 0.90 2.925 70,200 1,463 35,100 0
7:00 AM 8:00 AM 1.20 3,900 93,600 1,950 46,800 150
8:00 AM 9:00 AM 1.40 4,550 109,200 2,275 54,600 300
8:00 AM|  10:00 AM 1.50 4,875 117,000 2,438 58,500 1,125
10:00 AM|  11:00 AM 1.60 5,200 124,800 2,800 62,400 1.450
11:00 AM|  12:00 PM 1.65 5,363 128,700 2,681 64,350 1,613
Total= 1.00 78,065 39,033 15,450
Weekend Diurnal Flow
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54-Inch Culvert
Flow Capacity Estimate

Graton Rancheria Hotel and Casino Project



Capacity Estimate Basis:

The capacity of the 54-inch culvert at the terminus of a ditch draining several fields on
the east side of the Bellevue-Wilfred Channel was estimated for worst case flood
conditions. It was assumed that this would occur when the culvert discharge is fully
submerged by the water level in the Bellevue-Wilfred Channel, resulting in Type-4 (fully
submerged) culvert flow. This would occur at an approximate elevation of 80 ft,

If the water level were to drop below this level, leaving the discharge only partially
submerged, the flow is expected to be considerably larger then under the submerged
scenario. This was not evaluated as a part of the worst case flow analysis.

General survey data was combined with field work to give approximate dimensions and
elevations for this estimate.

In Type-4 culvert flow, tailwater elevation becomes the controliing factor for the
discharge capacity. The flow through the culvert becomes a function of drainage ditch
water surface elevation (headwater) and the elevation in the Bellevue-Wilfred Channel
(tailwater). The maximum headwater elevation was assumed to be 84.7 ft, roughly 0.5 ft
below the lowest adjacent field elevation. It was assumed that if the water level were to
exceed this elevation, wastewater treatment plant discharge would be temporarily stored
untit the water level had receded. If the water level dropped below this maximum in the
drainage ditch, the flow through the culvert would be reduced. However, it was assumed
that if this reduced flow rate were insufficient, the water level in the ditch could rise to
increase flow rate, up to the maximum elevation at which point discharge would be
temporarily stored.

Under Type-4 culvert flow, it was assumed that flow was dependent on headwater and
tailwater elevation, as discussed above, as well as culvert diameter, roughness, length,
and hydraulic radius when flowing full. Flow was assumed to be independent of siope
under fully submerged conditions.

The culvert capacity was estimated using the following equation, as found in The Civil
Engineering Reference Manual, Tenth Edition, Michael R Lindeburg, 2006.

| )

L L h
O=C, /A, 2g ;v,.,....,,‘.i-__-___ji._).__
[ v 29Cn" L :
\,’ L R )
Q = Flow Rate (cfs)

Cq = Discharge Coefficient (0.6 to 1.0), dependent on entrance geometry

Ag = Culvert Cross Section Area

g = Gravitational Constant (32.2 ft/s?)

hy = Headwater Elevation (ft)

hs = Tailwater Elevation (ft)

n = Manning’s Constant (0.024 for Corrugated Metal Pipe)

L = Culvert Length (ft)

R = Hydraulic Radius (Culvert Area / Wetted Perimeter = D/4 for a pipe flowing
full).



Discharge Impact:

The projected average weekend wastewater discharge from the Graton Rancheria Hotel
and Casino Project is around 0.35 mgd or 0.54 cfs. This is much less than the projected
culvert capacity of 69 cfs with a 1 ft difference in elevation between the headwater and
tailwater elevations. The pre-development peak storm water flow from the area of the
site to be developed was estimated to be 25 cfs, with attenuation, the peak flow post-
development should be the same, including the impact of the wastewater discharge.
Additional capacity was provided in the storm water detention basin to store a day of
wastewater discharge to attenuate the increase in the peak flow from this discharge
(“Site Grading and Storm Drainage,” Robert A Karn and Associates, Inc., 20086).

The Culvert is expected {o receive water draining from the entire developed portion of
the site as well as a number of other areas.

Assumptions:

s Under flood conditions, wastewater would be temporarily stored.

o Worst case capacity occurs when the culvert discharge end is fully submerged
and Type-4 culvert flow occurs.

= The maximum water elevation in the drainage ditch would be approximately 84.7
ft, roughly 0.5 ft below the lowest adjacent field elevation.

o Discharge would only occur when the water elevation in the Bellevue-Wilfred
Channel was at least 1 ft below this elevation.

s Entrance velocity head, entrance friction loss, and the exit friction loss are all
neglected.

o The discharge coefficient Cy was assumed to be 0.6. Cy4 can range from 0.6 to
1.0, the most conservative value was used.

s The Manning's constant n for corrugated metal pipe was assumed to be 0.024,
consistent with standard practice.
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Culvert Analysis
Type 4 Flow: Submerged outlet

Entered Calculated
hy=9.2max (84.7-75.5 {t elevation) R= 1.125 ft
n= 0.024 (Manning's Roughness Coefficient for CMP) Ag= 15.9 ft*
Cd= 0.6 (discharge coefficient assumed)
hs=45t08.2
g= 32.2 fils®
L= 48 ft
D= 4.5 ft Q=C Ao(20(h+-h)(1+29C 2n?LIR¥3)0*
Qwaslev.—'ater = 0.4 mgd
Type 4: Full flow, submerged outlet
(he-hy) | Q(cfs) | Q{gpm) | Q(mgd)
1.0 69 30,800 443
1.5 84 37,700 54.3
2.0 87 43,500 62.7
25 108 48,700 70.1
3.0 119 53,300 76.8
3.5 128 57,600 82.9
4.0 137 61.600 88.6
45 145 65,300 94.0
47 149 66,700 96.1

(Hydraulic Radius D/4)
(Culvert Flowing Full)



