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IMPACT STUDY OVERVIEW

The Koi Nation of Northern California (“Koi Nation”) is interested in developing a casino on Shiloh
Road in Santa Rosa, California (“Shiloh Road Casino” or “Project”). The Project’s proposed
location is on a 68.6-acre site at 222 E. Shiloh Road. Koi Nation has begun working on the Fee to
Trust (“FTT”) process for the Shiloh Road site and has engaged Acorn Environmental (“Acorn”) to
assist in the preparation of an Environmental Assessment (EA) pursuant to the National
Environmental Policy Act (NEPA).

Acorn has engaged Global Market Advisors (“GMA”) to prepare an Impact Study for the Shiloh
Road Casino. This impact study includes three separate reports that examine various impacts:

1. The Socioeconomic Analysis examines relevant demographic data and the social impacts
that a casino may have on a community.

2. The Economic Impact Statement examines the local economic impact of the Project in
terms of total output, employment, and labor income on Sonoma County. Impacts were
completed for:

a. The Construction Phase — illustrates economic impacts stimulated by the
construction of the Project and the development of its products, which are
considered a non-recurring, one-time impact on the regional economy.

b. The Operational Phase — economic impacts stimulated by the operation of the
Project’s facilities and products, which are considered recurring, continuous
stimuli to the local economy.

3. The Competitive Effects Study examines the projected substitution effects on other
regional gaming facilities.

Global Market Advisors is the leading international provider of consulting services to the gaming,
entertainment, sports, and hospitality industries with offices located in Las Vegas, NV; Denver,
CO; and Singapore. The company's market experience extends throughout all regions of the
Americas, Eastern and Western Europe, Australia, and Asia. GMA provides clients with strategic
planning, market feasibility studies, primary research, due diligence, general counsel, payroll
control, operations analyses, government relations, responsible gaming initiatives, business and
marketing plans, and reward program design. GMA's clients consist of the majority of public
gaming companies, more than 80 Native American tribes, commercial and investment banks, and
government agencies from around the world.
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SOCIOECONOMIC ANALYSIS
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I. SOCIOECONOMIC OVERVIEW

A socioeconomic analysis is necessary to gain a full understanding of the economic and social
effects that a development may have on its host community. As such, GMA researched and
evaluated population data for Sonoma County, California. Additionally, the Consulting Team
quantified regional income levels to illustrate the relative affluence of the regions surrounding
the site. Regional average annual household income levels (“AAHI”) were quantified for 2021,
2026, and 2033. Given that educational levels are directly correlated to income levels, the
Consulting Team additionally evaluated educational attainment levels for the selected region.
Various metrics were also examined for the State of California as a whole to determine how the
host county compares against a broader measure.

Along with these statistics, other key economic indicators were analyzed including historical
housing values to illustrate how the region has recovered from the decline in home values
experienced during the 2008 housing crisis, as well as potential impacts of the COVID-19
pandemic. In addition to housing values, GMA compared housing vacancy rates and total housing
units available within the region.

GMA also evaluated empirical evidence regarding the social impact that a casino would have on
its customers, employees, and the community. Casinos are generally believed to impose social
costs such as increased crime, bankruptcies, and problem or pathological gambling, all of which
are issues that can cause measurable economic costs to the host community when they occur.
These costs may offset some of the benefits with respect to increased economic activity and tax
revenues from gaming developments.

Despite the volume of research that this subject has generated, it is still difficult to draw clear
conclusions about many of the social costs addressed in gaming research literature. Part of this
difficulty stems from the nature of the subject. Many studies attempt to measure complex
intangibles, which result in a wide array of conclusions. In addition, the majority of work has
been written by proponents or opponents of casino gambling, resulting in skewed methodologies
and biased conclusions. When reading the literature, such differences in perspectives must be
kept in mind.

The Consulting Team identified those research studies that appeared to offer conclusions that
were not predisposed to bias. In addition, the Consulting Team interviewed key constituents in
communities that currently host casinos to better understand the impact those casinos have had
on those communities. The goal was to present a reasonably clear view of the social impact that
a casino can have on its host community.
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II. ECONOMIC ANALYSIS

GMA analyzed historical housing values to better understand the region’s economic activity and
trends. Housing values are key economic indicators that allude to the strength and stability of a
regional economy. Housing value fluctuation often impacts expected population growth and
disposable income. GMA also evaluated this data to understand how the most recent recession
impacted the local economy and how the region has recovered. The Consulting Team also
analyzed the number of total housing units and the associated housing vacancy rates to
understand the overall health of the housing market. GMA utilized statistics collected by the U.S.
Census Bureau to understand these housing market trends.

POPULATION

The Consulting Team analyzed regional population estimates and projections to illustrate
regional growth potential and trends within the analyzed areas. The Consulting Team also
evaluated the region’s total adult population (age 21 or older) to illustrate the number of
potential gaming customers within the market area. Statistics in this report were derived
primarily from PCensus/Claritas demographic mapping software, along with other publicly
available and reliable sources.

Sonoma County was home to an estimated total population of 492,770 in 2021. Of that total,
379,842 were adults aged 21 years or older, representing 77.1% of the county’s total population.
The population is expected to gradually increase over five years, reaching 498,576 by 2026, and
upwards of 506,820 by 2033. This represents a projected compound annual growth rate
(“CAGR”) of 0.23%. The adult population is expected to grow at a similar yet marginally higher
rate, with a projected CAGR of 0.44% through 2026. The adult population of Sonoma County is
expected to reach 388,220 in 2026, representing 77.9% of the total population. By 2033, the
adult population is expected to increase to 400,261, or roughly 79.0% of the total population.
With an adult population growing at a higher rate compared to the total population, this indicates
an overall aging trend within the local population. The following table illustrates trends in the
local and statewide population.

Total Population

2021 2026 2033 CAGR
Sonormma County, CA 492,770 498,576 506,820 0.23%
State of California 39,740,046 40,757,275 42225288 0.51%

Source: PCensus GMA
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Adult Population (Age 21+)

2021 2026 2033 CAGR
Sonomma County, CA 379,842 388,220 400,261 0.44%
State of California 29,204,220 30,202,006 31,656,437  0.67%

Source: PCensus GMA

INCOME

Average annual household income (“AAHI”) was evaluated for Sonoma County, and the State of
California as a whole. By evaluating regional AAHI, the Consulting Team can better understand a
market’s economic expectations and evaluate a region’s economy. Typically, higher income
levels correlate to higher disposable income levels, leading to a greater spend on entertainment,
which may include gambling. GMA analyzed AAHI estimates for 2021, projections for 2026 as
well as 2033, and projected annual growth rates.

Sonoma County AAHI was estimated at $121,522 in 2021, and it is expected to grow somewhat
significantly through 2026 at a projected CAGR of 2.79%. Overall, AAHI in Sonoma County is
slightly higher than the statewide average, both in terms of its value, as well as in terms of
expected growth. In 2021, it is estimated that the Sonoma County residents earned roughly
100.6% of the average household income achieved in the State of California. This figure is
expected to be 6.0% higher than the statewide average by 2033.

Average Annual Household Income

2021 2026 2033 CAGR
Sonoma County, CA  $121,522 $139,429 $169,017  2.79%
State of California 120,852  $135653 S$159,460  2.34%
Source: PCensus GMA

HOUSING

GMA analyzed historical housing values to better understand the region’s economic activity and
trends. Housing values are key economic indicators that allude to the strength and stability of a
regional economy. Housing value fluctuation often impacts expected population growth and
disposable income. GMA also evaluated this data to understand how the most recent recession
impacted the local economy and how the region has recovered. The Consulting Team also
analyzed the number of total housing units and the associated housing vacancy rates to
understand the overall health of the housing market. GMA utilized statistics collected by the U.S.
Census Bureau to understand these housing market trends.
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For both Sonoma County and the State of California, housing values reached their lowest levels
in 2012. Since then, both housing values in either area have increased at a CAGR of at least 8.0%
through 2021. In 2021, the median housing value for Sonoma County was estimated at $746,123.
This represents an increase of 12.8% from the previous year’s median housing value of $664,505.
Currently, housing values in Sonoma County are significantly higher than both pre-recession and
pre-pandemic levels. As of February 2022, median housing values are estimated to be $776,379,
representing an increase of 109.4% since 2012. In comparison to the State of California as a
whole, the housing values in Sonoma County are slightly higher, and have recovered at a higher
rate since the recession.

In 2010, total housing units in Sonoma County were quantified at 204,572, while the number of
housing units in the State of California were quantified at 13.7 million. While the number of
housing units in the state had increased by 712,059 from 2010 to 2020, only 170 new homes
were added to Sonoma County, indicating a relatively stable housing market.

Historical Housing Value Trend
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Total Units and Housing Vacancy Rates

2010 2020
Total Units % Vacant Total Units % Vacant
Sonoma Courty, CA 204,572 9.2% 204,742 8.1%

State of California 13,680,081 8.3% 14,392,140 6.4%
Source: U.S. Census Bureay GMA
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EMPLOYMENT

GMA analyzed employment data for Sonoma County, and the State of California as a whole. The
Consulting Team focused on evaluating regional unemployment rates, as this key economic
indicator characterizes the strength and stability of a local economy. Additionally, GMA
evaluated the largest employers in each respective county to understand the regional
population’s reliance on certain industries.

UNEMPLOYMENT RATE

The unemployment rate in Sonoma County was quantified at 2.7% in 2019, maintaining the same
level of unemployment as the previous year. The county’s unemployment rate had steadily
decreased from the post-recessionary high of 10.2% in 2011. Unemployment levels reached a
ten-year low in 2019, before rising to 7.9% in 2020 as a result of the COVID-19 pandemic and
related impacts. Unemployment levels have since improved slightly to 5.5% in 2021. The
following table illustrates the ten-year unemployment trend for Sonoma County and the State of
California.

Annual Unemployment Rates

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Sonoma County 89% 71% 56% 45% 40% 34% 27% 27% 79% 55%

State of California 104% 89% 75% 62% 55% 48% 42% 42% 101% 7.3%
Source: U.S. Bureau of Labor Statislics GMA

GMA also analyzed unemployment rates on a monthly basis to understand more recent and
seasonal trends in unemployment. When examining the past 24 months, unemployment levels
peaked in April of 2020 for Sonoma County as well as the State. While unemployment rates have
remained relatively higher over the course of the pandemic, Sonoma County reported
unemployment levels near or below 3.0% prior to the pandemic, indicating a high level of
economic vitality in the region under stable conditions. The unemployment rate in Sonoma
County prior to the pandemic was 2.8% in February 2020, before rising to 15.4% two months
later. While unemployment rates have yet to return to pre-pandemic levels, unemployment
levels in 2022 have reached as low as 3.0%, and appear to be normalizing. Additionally, the rate
of unemployment in April and May of 2021 significantly improved over the prior year. The
following table illustrates unemployment rates for the trailing 12-month period versus the prior
12-month period.
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Sonoma County Monthly Unemployment Trend

Trailing 12-Month Prior Year % Change
Y-0-Y
Mar-22 3.0% Mar-21 5.9% -49.2%
Feb-22 3.5% Feb-21 6.3% -44 4%
Jan22 4.0% Jan-21 7.1% -43.7%
Dec21 3.5% Dec20 6.6% -47.0%
Nov-21 3.7% Nov-20 5.7% -35.1%
Oct21 4.2% 020 6.9% -39.1%
Sep-21 4.4% Sep-20 7.8% -43.6%
Aug-21 5.3% Aug-20 8.7% -39.1%
Jul-21 5.6% Jul-20 10.0% -44.0%
Jun-21 5.8% Jun-20 11.4% -49.1%
May-21 5.3% May-20  13.4% -60.4%
Apr-21 5.7% Apr-20 15.4% -63.0%

Source: U.S. Bureau of Labor Statisics GMA

MAJOR EMPLOYERS

Sonoma County lies on the northern edge of the greater San Francisco Bay Area, and it is home
to a diverse and robust economy. As is typical for a larger metropolitan area, the largest
employers in the region are primarily in the government, education, and healthcare industries.
However, as Sonoma County is located within the heart of California wine country, hospitality
and food & beverage constitute a large portion of employment in the county, estimated at 22,340
jobs in 2019. Major employers in these fields included the Graton Resort and Casino, which
accounted for 2,000 employees and was one of the ten largest employers in the county.
However, as a result of the COVID-19 pandemic, tourism and hospitality related businesses were
among the hardest hit by the fallout from the pandemic. This included operational limits set by
state and local governments and the need to socially distance that limited the ability of these
facilities to operate with full employment. The following table lists the ten largest employers in
Sonoma County prior to the pandemic.
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Major Employers in Sonoma County, Pre-Pandemic

# Employee: Indus

County of Sonoma 3,857 Government
Kaiser Permanente 3,508 Healthcare

St Joseph Health 2,500 Healthcare
Graton Resort and Cadno 2,000 Gaming/Hogpitality
Santa Rosa City Schools 1,691 Education

City of Santa Rosa 1,307 G overnment
Key sght Technologies 1,300 Hectronics
Jadkson Family Wines 1,152 Food & Beverage
Sutter Santa Rosa Regional Hospital 1,050 Healthcare

Anmy's Kitchen 988 Food & Beverage

EDUCATIONAL ATTAINMENT

Understanding the educational attainment of the local populace is useful to define the types of
potential gaming customers in a specific region. GMA analyzed the estimated educational
attainment data for Sonoma County as well as the State of Californiain 2021. In Sonoma County,
29.7% of the adult population obtained a high school degree or less, while 35.7% earned a
bachelor’s degree or higher in that year. The educational attainment in Sonoma County is
relatively higher than the statewide average, with Sonoma County reporting that a higher share
of its population had achieved an education beyond a bachelor’s degree. The following table
details educational attainment statistics for Sonoma County, as well as the State of California
overall.

2021 Educational Attainment (Est Population Aged 25+)

Sonoma County, CA State of Califomia

Total % Toftal Total % Total
9t Grade 22,596 6.3% 2,469,650 9.1%
Some High School 17,569 4.9% 2,010,073 7.4%
High School Graduate (or GED) 66,013 18.5% 5610259  20.7%
Some College, no degree 89,430 250% | 5683919 21.0%
Asociate Degree 34,111 9.5% 2,142,068 7.9%
Bachelor's Degree 78,708 22.0% 5727,450 21.1%
Mader'sDegree 31,794 8.9% 2,360,153 8.7%
Profesdonal School Degree 11,129 3.1% 657,655 2.4%
Doctorate Degree 6,170 1.7% 442,656 1.6%
TOTAL 357,520  100.0% | 27,103,883 100.0%

Source: PCersus GMA
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The following table shows the size of education systems in Sonoma County.

May 2022

Sonoma County

Educational Fadilities

School Digricts 40
Blermrentary 102
Middle 24
Alternative 13
High 18
Ind. Study 5
TOTAL 162

Source: Sonoma County O ffice of Education
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I1l. SOCIAL IMPACT ANALYSIS

Understanding the social impact of gaming on a community is a difficult task and one that is not
easily measured. Despite the growth and magnitude of the gaming industry and the widespread
participation of the general population in gaming activities, there is not a large amount of
scientific research on the subject. Much of what exists is not rigorous because of insufficient
data, under-developed methodologies, or researchers’ biases.! More specifically, studies are
often commissioned by industry associations, non-profit advocacy groups, and other
organizations that are predisposed to strong opinions either against or in favor of gaming.

To better understand the impact of a casino project on a community, the Consulting Team
continuously performs an extensive review of literature including studies conducted for the U.S.
government, industry-sponsored research, university research and research sponsored by
political and religious institutions. Through this process, GMA attempts to identify those research
studies that offer the most thorough analysis and could provide the host community with an
understanding of how a casino would impact the region.

After careful review of various reports, the Consulting Team ultimately relied on the findings
presented in the National Gambling Impact Study Commission (“NGISC”) in its Report to the U.S.
Congress and President that was completed in 19992 as well as a report titled “The Impact of
Gambling: Economic Effects More Measurable Than Social Effects,” prepared by the General
Accounting Office (GAO) and presented to the Honorable Frank Wolf of the U.S. House of
Representatives.® The latter report was viewed with a certain degree of skepticism by the gaming
industry when it was released, since Representative Wolf had been an ardent opponent to the
expansion of gaming in the United States. Nevertheless, the Consulting Team found that it was
a well-researched study that both questioned and validated the findings of the NGISC report.
Together, these studies provide an overview of best practices, a basis for how the concerns
surrounding social impacts have evolved, and a sound understanding of how these issues are
addressed in markets across the United States today.

1 “Gambling’s Impacts on People and Places,” National Gambling Impact Study Commission, June 1999, pp. 7-1.
2 National Gambling Impact Study Commission, June 1999.
3 “The Impact of Gambling: Economic Effects More Measurable Than Social Effects,” General Accounting Office.

May 2022 GMA 010-22: Koi Nation Impact Study Page 11



UNDERSTANDING CASINO CUSTOMER BEHAVIOR

Gambling, in one form or another, is now legal in every state except Hawaii and Utah. A NGISC
contractor stated that about 86% of Americans reported having gambled at least once during
their lifetimes and 63% of Americans reported having gambled at least once during the previous
year.* This estimate is based on participation in all forms of gambling including lotteries, poker,
internet gambling, pari-mutuel wagering as well as casino gambling.

Before examining problem gambling, the Consulting Team believes it is best to first understand
the various kinds of people who visit casinos and their motivations for doing so. Industry expert
Andrew M. Klebanow published an article on the subject, and the article’s findings are
summarized in the following paragraphs.® Its purpose is to give the reader an understanding of
casino customers from a psychographic standpoint.

THE FIVE BEHAVIORAL SEGMENTS OF CASINO CUSTOMERS

The notion of examining gaming customers based on behavior was first broached by casino
operators in Atlantic City in the mid-1980’s. Casinos wanted to better understand what
motivated people to visit their properties and how to better meet their needs. This behavior-
based approach to customer segmentation was refined by the author to include five distinct
behavior segments.

Early studies identified three basic behavioral segments among casino customers: Recognition
Seekers, Escapists, and Reward Seekers. With the proliferation of local casinos throughout the
United States over the past decade, additional behavioral segments have become evident. These
include Socializers and Professionals.

RECOGNITION SEEKERS

Recognition Seekers represent a small share of total players, yet they command a considerable
amount of attention from a casino. These players have a high expectation of recognition from
the property they patronize. They expect floor supervisors, restaurant maitre D’s, and dealers to
quickly recognize them and acknowledge their presence. They expect hosts to promptly greet
them when they appear on property. Player Development departments are designed, in large
part, to provide the recognition and service that this segment demands. They are an expensive
segment to attract, and it is the reason why casinos spend so much on luxury suites, fine dining

4GAO Report, p. 4.

> “A Behavior Based Approach to Market Segmentation,” Andrew M. Klebanow, Indian Gaming Magazine,
October, 2003, pp. 62-63.
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venues, and lush environments. The reward to the casino property is an intensely loyal,
profitable, and frequent visitor.

ESCAPISTS

Escapists seek a getaway that does not resemble their everyday routine. Escapists visit a casino
to get away from their everyday lives. They go to a casino to escape the pressures of their jobs,
family, and the world around them. By their nature, Escapists prefer to remain anonymous. In
other words, they enjoy coming into a casino and playing with minimal interaction with casino
personnel. They share their loyalty among a small number of properties and require minimal
maintenance in the form of personal attention and complimentary services. This group of
consumers is therefore a very profitable segment. The Escapist is an excellent example of a
player that may not have previously visited a bingo hall due to the social atmosphere of a bingo
game. However, with the advent of slot machines, Escapists can go to a gaming facility and simply
play a machine in solitude. Those games that are less social are generally preferred by the
escapist.

REWARD SEEKERS

Reward Seekers are driven to visit a property by the casino’s player rewards program or
promotions that compensate them for their play. They believe they have a vested interest in the
promotions and bonuses that casinos have to offer. It is their ability to identify the best “gaming
value” that validates their superiority over other players and the casino in which they play.
Reward seekers are also capricious in that they will patronize the casino that has the best monthly
offer. Their gaming play goes to the casino with the best deal.

SOCIALIZERS

Socializers visit a casino in order to escape the mundane world around them and to be around
others. Even though gambling can sometimes require serious concentration and little distraction,
it is the overall social environment of casinos that attracts these people to a particular property.
One need only walk through a bingo hall prior to the start of a session to understand the social
nature of the game.

Socializers are intensely loyal and build relationships with floor personnel and other gamblers.
Once they identify with a particular property, they become a very loyal, very profitable segment
with high levels of visitation and require very few marketing dollars to maintain their loyalty. Day
in and day out, they are the casino’s best player segment.

PROFESSIONALS

With the proliferation of liberal table game rules and full-pay video poker machines, a small cadre
of players makes a living gambling in casinos. They pay very close attention to the types of games
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casinos offer. They closely scrutinize the pay tables on video poker games, the value of the cash-
back component of a casino’s player rewards program, and casino complimentary policies.

Professionals generate large coin handle volume and accumulate voluminous amounts of slot
club points. While an analysis of their theoretical win may indicate a profitable customer, more
often than not their actual win/loss is difficult to gauge. Professionals readily pull their cards
from reader boxes in the middle of a video poker hand if the outcome looks favorable in order to
hide the true payout. This segment understands how reward programs work and how casino
managers evaluate play.

Professionals will employ a variety of techniques to defend their position in a casino. They brag
to hosts about the friends they bring who are not knowledgeable gamers. They readily turn to
hosts for upgraded rooms and meals without debiting their comp dollar balances. This segment
also poses the greatest threat to local gaming properties seeking to broaden their destination
gambler segment. They prey on unsuspecting hosts eager to demonstrate their ability to bring
in “big players.”

Professionals also share their knowledge in internet discussion groups. Since their goal when
visiting a casino is to consistently make money, they become resentful when a casino tightens up
their promotional policies. Casinos do not make money off professionals and their loyalty goes
to the casino where they can make the most money.

SUMMARY OF CUSTOMER BEHAVIORS

Gaming customers are motivated to visit a casino for a variety of reasons. Some of those reasons
may be viewed as criteria that define one as a problem gambler. However, as will be revealed in
succeeding sections, the psychiatric community, in attempting to identify the characteristics of
problem gamblers, sometimes misinterprets certain behaviors that are normal to people who
participate in casino gaming activities. While the author of the article and the Consulting Team
do not challenge those definitions, the reader is asked to keep an open mind to the subject and
understand that, to many people who participate in gaming activities, their behaviors are not
viewed as problems. Behavioral scientists and the psychiatric community’s understanding of
people’s behavior with regards to casino gambling is evolving as casinos continue to open across
the United States.
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PATHOLOGICAL GAMBLING

There are several terms used to describe “pathological gamblers.”
Psychiatric Association in its Diagnostic and Statistical Manual of Mental Disorders (“DSM-IV”)
classifies pathological gambling as an impulse control disorder and describes ten criteria to guide
diagnoses. These range from repeated unsuccessful efforts to control, cut back or stop gambling
to committing illegal acts such as forgery, fraud, theft or embezzlement to finance gambling.®
The diagnostic criteria and their associated behavior patterns are listed in the following table.

Criteria for Pathological G ambling

Behavior Pattern

Diagnostic Criteria

Pre-0 ccupation

Tolerance
Withdrawal

Escape

Chasng

Lying

Loss of Control

lllegal Ack

Risked Significant Relationship

Bailout

ls pre-occupied with gambling {e.g. pre-occupied with reliving pagt
gambling experiences handicapping or planning the next venture, or
tinking of waysto get money with which to gamble.

Needs to gamble with increadng anounts of money in order to
achieve the dedred exdtement

Isredlessorirritable when atempting to cut down or dop gambling.

Ganblesasa way of esaping from problems or relieving dy gphoric
mood (e.g. feelingsof helplesmess quilt anxiety or depresgon).

After lodng money gambling, often retums another day in order to
geteven ("chadng one'slosed').

Lies to family members therapids or others o conceal the extent of
involvement with gambling.

Has made repeated unauccesful efforts to control, cut badk or sop
gambling.

Has commitied illegal acts (e.g. forgery, fraud, theft or
ermbezzlerent) in order 1o finance garnbling.

Has jeopardized or logt a dgnificant relatonship, job, educational or
career opporiunity because of gambling.

Has relied on others to provide money to relieve a degerate
finandal dtuation caused by ganbling.

Source: National Gambling Impact Study Commrisson Report p. 4-2

American Py chiatric Assodiation Diagnostic and Statistic Manual of Medical Disorders (DSM-1V}

The American Psychiatric Association uses the following criteria to classify gaming behaviors

based on the previously listed criteria.

& National Gambling Impact Study Commission, p. 4-1-4-2.
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Classification of G aming Behaviors

# of Behavior

Criteria Diagnosis
1Tt02 Atrisk
3t04 Problem Garnrbler

51 10 Pathological Ganbler
Source: DSM-IV

The NGISC Study reported on three studies completed in 1997 and 1998 that estimated the
percentage of US adults classified as pathological gamblers, which ranged from 1.2% to 1.6%. An
NGISC contractor, who conducted one of the three studies, estimated that about 2.5 million
adults are pathological gamblers and another 3.0 million adults should be considered problem
gamblers. The GAO study estimated that in 1990, 1.2% of New Jersey residents were probable
pathological gamblers.’

BI-PRODUCTS OF PATHOLOGICAL GAMBLING

The social effects of gambling on communities are more difficult to measure than the economic
effects, primarily because of the limited quality of data on social effects, the complexity of
identifying and measuring the social effects and the difficulty of establishing a cause-effect
relationship between gambling and social problems.2

The NGISC reported that pathological gambling often occurs in conjunction with other behavioral
problems, including substance abuse, mood disorders, and personality disorders. The NGISC
further noted that mood disorders such as depression, suicidal thoughts, and anti-social
hyperactivity often co-exist with pathological gambling. Joint occurrences are referred to as “co-
morbidity.”

Co-morbidity presents a wealth of challenges to the medical researcher. How does one isolate
the effects of pathological gambling on say, marital stability, from the effects of co-existing
conditions like substance abuse? Is pathological gambling a bi-product of say, substance abuse?
Is substance abuse a bi-product of problem gambling or is the combination of disorders caused
by a more fundamental personality disorder? Is the severity of one disorder related to the other?

Even if one were able to isolate the effects of problem gambling in people who suffer from co-
morbidity, how does one then isolate the effects of casino gambling from other forms of
gambling? Casino gambling is only one form of gaming that also includes lotteries, internet
gambling, pari-mutuel gaming and card clubs. In fact, the most prevalent forms of gambling are
the ones found in most neighborhoods: lottery scratch cards, lotto and video lottery terminals.

7 GAO Report, p. 4.
8 GAO Report, p 26.
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For the researcher, the challenge is to first identify the preferred gaming venue and then to
determine that venue’s effects on the pathological gambler.®

The Consulting Team presents these issues to the reader to better illustrate the challenges that
medical and social researchers face when attempting to identify the social costs of gaming and
the effects that pathological gamblers have on their communities. It is simply not an easy task
to quantify their effects. However, for the purposes of the Project, it is important to note that
gaming has existed in many forms in the subject market area for decades. A strong baseline of
protections exists through Tribal gaming enterprises in the market today, whereas a newly
established market would have no existing framework in place. As such, there is no sound
research that would indicate that a new casino in an established market would have any
discernable impact on social costs such as problem gaming. Rather, the introduction of a casino
to such a mature market would only bring more resources to supplement the responsible
gambling measures that exist in the market today.

MEASURING SOCIAL COSTS

In its report, the Federal Reserve Bank of Philadelphia categorizes social costs from problem
gambling or other socially undesirable behaviors potentially triggered by casinos, into three
specific categories:

(1) Costs borne by the individual exhibiting that behavior
(2) Costs borne by the family and friends of that individual

(3) Costs borne by society

The first category is considered to be private expenses of the individual. In other words, if a
gambler knowingly, or rationally, undertakes certain behavior and subsequently assumes the full
cost of his or her behavior, there are no social costs associated with that behavior. Gambling
losses, even if they are disproportionately borne by some individuals in a society, are not social
costs any more than the cost of a ticket to a concert or sports event.©

The second and third categories are both external costs, but those that affect only the individual’s
family and friends may fall outside the scope of measurable costs. To the extent that we can
guantify the increase in crime associated with a casino, we can then quantify the police, judicial,
and penal costs associated with that crime. If problem gambling increases the suffering of the

J National Gambling Impact Study Commission, p. 7-4.
10 “Economic and Social Impact of Introducing Casino Gambling,” Federal Reserve Bank of Philadelphia p. 19
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gambler’s family, that cost is as real as the cost of the police time needed to apprehend a criminal
but may be impossible to quantify.!?

Finally, the question of how much of any given cost is actually attributable to the casino is not
straight-forward. Simply observing that gambling is correlated with such problems does not
imply that gambling causes them. If gambling were not an option, a person who has a
pathological disorder may still find ways to cause harm to the community. This idea of co-
morbidity was addressed in the previous section and enforces the difficulty in measuring the
different social costs. The following list addresses specific social issues and the impact that casino
gaming has on the host community.

SUICIDE

The NGISC reported that the suicide rate among pathological gamblers is higher than for any
other addictive disorder but questioned whether a link existed between gambling and suicide in
general. The report stated that it heard repeated testimony and received various reports about
suicide and attempted suicide on the part of individuals suffering from pathological gambling.

The GAO report stated that the suicide rate in Atlantic County, the county where Atlantic City’s
casinos are located, was higher than the overall suicide rate in New Jersey, but lower than the
national rate.!?

DIVORCE

An assumed byproduct of pathological gambling is divorce. Marriages, under financial and
emotional strains when one or both spouses are pathological gamblers, often end in divorce.
Both the NGISC and GAO reports examined divorce rates among pathological gamblers. The
NGISC reported that, in one survey it examined, 53.5% of pathological gamblers reported having
a divorce versus 18.2% for non-gamers and 29.2% for low-risk gamblers. The GAO report
examined divorce rates in Atlantic County and found that the county’s divorce rate was lower
than the national average, but higher than New Jersey’s rate in 1977, 1980, and 1990.13

CRIME
There is a general belief that the introduction of legalized gambling in a community will increase
crime within that community. Another belief is that legalized gaming reduces crime because it

11 “Economic and Social Impact of Introducing Casino Gambling,” Federal Reserve Bank of Philadelphia p. 20
1260, p. 34.
13GA0, p. 31.
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eliminates incentives for illegal gambling.'* Both these beliefs are based more on anecdotal
rather than empirical evidence.

Destination casinos, by their nature, increase the volume of people into a given community.
Whenever that volume of people is introduced into a community, the volume of crime is
expected to increase. This holds true for any large-scale development, whether it is a shopping
mall, family-oriented water park or destination casino. While more people bring more crime, for
most communities, the crime rate stays the same or declines.

The NGISC Report investigated the causal relationship between casinos and crime. It stated:

Jeremy Margolis, a former director of the lllinois State Police, who also served as assistant
US attorney for the Northern District of Illinois and was the Illinois inspector general,
published a comprehensive review of available information on gambling and crime. His
study, “Casinos and Crime, an Analysis of the Evidence,” was based upon ten jurisdictions
that have commercial casinos. In testimony before the Commission, he stated that he
found little documentation of a causal relationship between the two. Taken as a whole,
the literature shows that communities with casinos are just as safe as communities that
do not have casinos.?

Despite the statements made in the NGISC Report, the Consulting Team believes it is important
to further understand the relationship of crime and casinos. In order to understand that
relationship, it is first necessary to define the types of crime typically associated with destination
casino gambling. These are generally divided into petty crime, violent crime, white collar crime
and prostitution.

PETTY CRIME

Petty crime includes vandalism, burglaries, purse snatching, pick-pocketing, and other non-
violent crimes. These are the types of crime that are typically exhibited in any high-traffic
development. They are common wherever large volumes of people gather, whether at an
outdoor concert, water park, shopping mall or casino. Part of the reason is that within any large
group of people there is a segment that is prone to commit petty crimes. Also, any gathering of
people creates opportunities for petty crimes for people who are predisposed towards crime.

Casinos are slightly more susceptible to petty crimes due to the type of customers they attract.
Casinos are attractive environments to mature adults who may have limited or reduced mobility.
Women who leave their handbags near gaming devices are attractive targets for purse snatchers.
People who display or count cash may also be targets for “grab and dash” thieves.

14 National Gambling Impact Study Commission p. 7-42.
15 National Gambling Impact Study Commission, p. 7-14.
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Petty crime is sometimes associated with pathological gambling. Petty thieves, having exhausted
their money, may see a crime as an opportunity. However, the NGISC found little empirical data
to support this argument. Nevertheless, the Consulting Team believes that a casino, regardless
of its size, will experience petty crimes solely because of the volume of people that will visit the
facility.

VIOLENT CRIME

Violent crime is criminal behavior that involves physical violence on victims. Such crime is often
associated with gangs and other forms of organized crime as well as armed robberies by
individuals. Despite the large amounts of cash that are normally stored in casinos, there is a
limited amount of violent crime inside casino properties. The highly visible security presence
coupled with sophisticated surveillance systems that are normally found in casinos, preclude
would be robbers from targeting casinos. Nonetheless, casinos are periodic targets of armed
robberies and casinos in both Las Vegas and regional markets as these markets have been
attacked by these types of criminals. Violent criminal behavior is not normally associated with
pathological gamblers. Rather, these types of crime exist within the broader society.

WHITE COLLAR CRIME

White collar crime is one form of crime that is often associated with pathological gambling.
Pathological gamblers, having exhausted savings, may resort to fraud and embezzlement to
support their gambling compulsion. These types of crime do not occur in a casino but at the
workplace. However, the NGISC Report stated the following:

An examination of arrest trends for embezzlement, forgery and fraud in nine of the largest
casino markets shows no consistent pattern, although more jurisdictions report more
decreases than increases in arrests.!®

The GAO report came to a different conclusion. It analyzed the Atlantic City market and stated
that embezzlement arrests in Atlantic City were higher in the city than New Jersey or the United
States and presented the following table as evidence.

16 National Gambling Impact Study Commission, p. 7-14.
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Embezzlement Arrests Per 10,000 Population
Atlantic City Market

United States New Jerse

1977 0.36 0.58 0.23
1978 0.38 0.55 0.92
1979 0.40 0.52 0.94
1980 0.42 0.25 0.00
1981 0.42 0.17 0.00
1982 0.39 0.16 0.00
1983 0.38 0.21 0.26
1984 0.40 0.23 0.00
1985 0.48 0.15 0.00
1986 0.52 0.18 0.27
1987 0.53 0.29 0.55
1988 0.61 0.22 4.36
1989 0.65 0.20 0.85
1990 0.61 0.20 0.00
1991 0.55 0.15 0.00
1992 0.55 0.16 0.00
1993 0.56 0.12 0.00
1994 0.57 0.09 0.00
1995 0.60 0.12 2.44
1996 0.65 0.15 0.00

Source: GAO Reportp. 39

The table indicates that, during certain years, embezzlement arrests in Atlantic City increased
over both the statewide average and national average. However, in most other years, there were
no arrests in Atlantic City for such crimes.

It is impossible for a casino operator to determine which patrons participate in such forms of
criminal behavior. However, the casino operator can provide valuable information to law
enforcement personnel if an individual is suspected of fraud or embezzlement. A casino operator
can investigate a suspect’s spending patterns including check cashing habits, payment of markers
and general spending patterns through the casino’s player tracking system.

PROSTITUTION

Prostitution is endemic in both Nevada and Atlantic City. In Nevada, prostitution is legal in certain
rural counties through state sanctioned brothels. Prostitution also occurs illegally in urban
counties through escort services, call girls, street prostitutes and prostitutes that loiter in casino
bars. While the latter is limited by casino security and surveillance, the former forms do operate
with only minimal hindrance by law enforcement. Demand for prostitution is probably greater
in Las Vegas since the city attracts a large proportion of male visitors attending conventions.
Prostitution also exists in Atlantic City, primarily in the form of street prostitution and the city
suffers from a higher prostitution rate than the state or the U.S. as a whole.
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Prostitution Arrests Per 10,000 Population
Atlantic City Market

Atlantic City Atlantic City
United States New Jersey Pop Adjusted(1) Pop Unadjusted(2

1977 434 1.44 1426 20.89
1978 4.49 1.07 31.08 53.08
1979 4.49 1.03 20.73 42.61

1980 424 1.18 12.89 37.13
1981 5.07 134 15.67 55.52
1982 5.93 230 31.76 122.88
1983 594 227 23.88 100.27
1984 5.66 191 23.54 107.60
1985 5.53 3.15 36.35 169.33
1986 523 3.66 2833 138.67
1987 499 231 16.82 88.89
1988 425 2.41 19.97 106.15
1989 4.42 2.56 1412 76.58
1990 4.64 3.44 18.02 92.40
1991 453 333 2120 105.69
1992 437 333 2080 102.94
1993 443 3.99 19.55 96.97
1994 417 3.29 18.90 95.60
1995 4.46 297 12.93 69.38

1996 425 3.02 11.36 61.43

1997 419 3.91 9.59 52.08

(1) Pop ulation was adjusted to indlude visitorsand norreddent workers

2 ) Pop uation was not adjuded and is based solely on the local residert population.

The prostitution rate in Atlantic City is high for a number of reasons. First, the casinos are
bordered to the east by large, poor residential neighborhoods where the incidence of substance
abuse and street crime has historically been very high. Second, dark and poorly lit side streets to
the west of the casinos create ideal conditions for street prostitution. Third, the casinos serve a
purely adult market and attract male customers who may be predisposed to participating in
street prostitution. While prostitution is found on the streets near the casino, casino security
and surveillance systems are able to monitor and evict prostitutes from their properties.

The casino scenario under examination in this report do not lend themselves to street
prostitution. Each of the proposed casinos is isolated from urban areas and/or is surrounded by
rural or major roads. There are few sidewalks, buildings or other edifices that would lend
themselves to street prostitution and a vigilant security presence on property will deter these
crimes on property.
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SOCIAL SERVICES

According to a PricewaterhouseCoopers survey titled, “Gaming Industry Employee Impact
Survey,” the introduction of casino gaming eliminated the need for specific social services offered
to local residents.” The survey polled nearly 178,000 employees, which represented more than
half of the commercial casino industry workforce in the United States. The results of the survey
indicated that 16% had used their casino jobs to replace unemployment benefits, 63% had
improved their access to health care benefits and 43% had better access to day care for their
children. In addition, 65% had developed new job skills as a result of their employment, and 78%
indicated that their employer provided them with training to perform their job.

BANKRUPTCY

On the issue of bankruptcy, there have been conflicting reports regarding the connection with
casino gaming. The NGISC established that there was a connection in the location of a casino and
the rate of bankruptcy filings in that area.'® This was measured by either jurisdiction or proximity,
for example, a 50-mile radius. However, this study has its share of opponents who say that the
report did not factor in the additional number of visitors that the casino draws in.

The NGISC also acknowledged a counter argument made by Rudy Cerone, an active member of
the American Bankruptcy Institute and the immediate past chair of the Bankruptcy Section of the
Louisiana State Bar Association. Cerone told the Commission:

The increase in consumer bankruptcies has little or nothing to do with gambling in the
gross amount. It’s mainly credit card companies pushing their products on the consumers
and the ease of the bankruptcy laws allowing consumers an easy way out. Those are the
two main factors for the great rise in bankruptcies, not only here in Louisiana, but across
the country.?®

Furthermore, the National Opinion Research Center at the University of Chicago performed a
survey for the commission, compiling and examining information from 100 randomly selected
communities as well as 10 communities within 50 miles of a casino. This survey found that casino
proximity did not contribute to increased bankruptcy.?°

o PricewaterhouseCoopers, 1997

18 National Gambling Impact Study Commission
19 National Gambling Impact Study Commission
20 National Opinion Research Center (NORC)
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IV. PUTTING SOCIAL COSTS IN PERSPECTIVE

Although casino gaming comes with its share of social costs, it is important to put these costs in
perspective when compared to other social problems. Industry expert Andrew Klebanow
compares these numbers to other social problems in his report titled, “Putting Problem Gambling
in Perspective.”?! A summary of his findings are listed in the following paragraphs.

In August of 2010 the U.S. Center for Disease Control issued a report stating that 27% of
the U.S. population (72.5 million Americans) are now classified as obese. Unlike problem
gambling, where the costs on society are hard to measure, obesity has some very real and
significant costs. On average, an obese person incurs $1,400 more a year in medical costs
than a person of normal weight. The U.S. Centers for Disease Control report estimates
the costs to U.S. society at $147 billion a year. And unlike problem gambling, whose
physical effects are for the most part, unknown, obesity is known to lead to heart disease,
stroke, diabetes, cancer and premature death.

Restaurant companies and food manufacturers have essentially adopted strategies
developed by the tobacco industry, which is to deny their responsibility to the epidemic
and oppose policies that would limit or tax consumption. It is common knowledge now
that for over a half century, U.S. tobacco companies denied that their products were
unhealthy and funded scientific studies to support their claims. Only in the face of
overwhelming scientific evidence have tobacco companies modified those strategies.
Nevertheless, tobacco companies continue to lobby against initiatives, such as bans on
indoor smoking that would restrict exposure to second-hand smoke. Today, roughly 20%
of adults smoke and their costs, both social and economic, are a significant burden on
society.

To put problem gambling in perspective, one must only look at three numbers: 1.4% (the
percent of adults who are problem gamblers, 27% (the percent of adults who are obese)
and 20% (the percent of adults who smoke). Problem gambling is real, and the casino
industry acknowledges it, but its impact on society and on the lives of Americans is
relatively small when compared to obesity and tobacco use.

21 “Putting Problem Gambling in Perspective,” Andrew M. Klebanow, Indian Gaming Magazine, pp. 50-51, September
2010.
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ECONOMIC IMPACT STATEMENT
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I. ECONOMIC IMPACT STATEMENT OVERVIEW

The Economic Impact Statement (“EIS”) examines economic impact projections that the Project
would be expected to generate. To do so, it is first necessary to define an impacted region to
calculate the economic impacts of development and operations in the projected scenario. There
is no rule of thumb for this definition, as impacts would likely extend throughout the state of
California and could be examined more finitely at the host city level. For the purposes of this
analysis, GMA utilized Sonoma County as the defined subject region. The expected impacts are
measured in terms of the net change in total spending (output), household incomes (labor
income), and job creation (employment) in the county. The statistical information contained in
the Socioeconomic Analysis was further utilized to understand relative effects on employment,
housing, schools, and select municipal services.

METHODOLOGY

GMA employed IMPLAN’s Input-Output/Social Accounting Matrix Model (“I-O/SAM”) to
determine the potential economic impact of the Project. The Input-Output economic model
depicts how the total output of each industry in an economy depends on inter-industry demands
and final demands by putting transactions in a matrix framework. In other words, a tourism
project, like a casino, has significant effects on other industries in its trade area. The I-O/SAM
model measures those effects by using a series of multipliers. These multipliers consider all
aspects of the input-output framework, including which inputs and outputs will come from the
subject region.

The impacts of the Project will occur in two phases: the Construction Phase and the Operations
Phase. Construction impacts are temporary in that they only are experienced during the
construction and development of the Project, with some ripple effects?? in the local economy for
a short period after construction is completed. The second phase will result from the ongoing
operations of the Project and will have an annual, recurring impact to the county. For each phase,
GMA calculated the impacts on Total Output, Employment, and Labor Income for the
construction phase and operations phase.

22 Ripple effects are essentially a multiplier effect, meaning that money earned by construction employees and
materials suppliers will then be re-spent in the local economy, further benefiting other businesses in the region, as
well as the benefits resulting from the incremental spending ability of those businesses, and so on.
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DIRECT, INDIRECT, AND INDUCED EFFECTS

Throughout this report, GMA will refer to three types of effects: the Direct Effect, the Indirect
Effect, and the Induced Effect. These effects are used to describe the types of output generated
by the Project, and these terms are best defined in the context in which they are used. The effect
on employment (jobs created) offers a very clear example:

DIRECT EFFECT ON EMPLOYMENT

In this context Direct Effect refers to jobs created by patron expenditures in the study region. As
an example, if 10,000 people a day visit a casino or casino-hotel, those people would be served
by employees working at the property. In addition, some people may choose to spend the night
at an area motel, eat at a nearby restaurant, shop in a local store or purchase fuel at a nearby
service station or convenience store. Their demand for goods and services at these businesses
would create additional employment. Direct Effect on Employment includes those jobs created
by the casino as well as jobs created by businesses around the Project that service the casino’s
patrons.

INDIRECT EFFECT ON EMPLOYMENT

Technically, the Indirect Effect is caused by inter-industry transactions. Simply put, in providing
goods and services to its customers, the casino needs inputs from other sources such as utilities,
food suppliers, laundry and janitorial supplies. A local food distributor will have to hire additional
delivery drivers and warehouse personnel to properly serve the casino or casino-hotel. A local
laundry provider will have to hire additional staff to keep up with the demands of the resort’s
restaurants and hotel. The demands of the Project for other industries’ goods and services create
jobs in other industrial sectors. This is the Indirect Effect on Employment.

INDUCED EFFECT ON EMPLOYMENT

Induced Effects are the factor-institution interactions of labor and capital. Simply put, when
newly employed people receive their paychecks, they go out and spend money. They shop at the
local supermarket and buy products and services from other local and regional businesses. That
consumption, which obviously has nothing to do with casino’s customers’ expenditures, creates
another set of jobs at retail stores and service establishments. In addition, those new workers
hired by merchants to service the casino’s employees in turn spend their money at other area
merchants, creating more jobs. This is the Induced Effect on Employment.

KEY INPUTS

GMA based its construction impact forecasts on the construction and development costs
prepared by other consultants hired by Koi Nation. These development costs were appropriately
adjusted to account for factors such as local vs. non-local purchases. It is important to note that
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since the preparation of these construction and development cost estimates, prices of goods and
services in this industry have grown considerably due to macroeconomic impacts.

GMA based its operating impact forecasts on a financial ProForma Income Statement analysis
prepared by other consultants hired by Koi Nation. In accord with this analysis, it is important to
note that all operating impact forecasts assume that the Project will perform to a level of $473.0
million in gross gaming revenue and $575.3 million in gross property revenue in a stabilized year
of operations. In GMA’s analysis of impacts from operations, GMA considered the impacts of
casino resort revenues, staffing, and employee earnings as the Direct impacts, in addition to small
amounts of spending by casino patrons in the county that would take place as a result of the
casino trip. Indirect impacts are calculated based on the projected spending by the proposed
Project on goods and services, as well as the ripple effects that result from this spending. Induced
impacts are calculated through the IMPLAN model based on changes in consumption, driven by
the Project’s employees’ earnings and the earnings of businesses benefiting from indirect
expenditures.
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II. ECONOMIC IMPACT ANALYSIS

This chapter illustrates the projected economic impacts of construction and operations of the
Shiloh Road Casino. This analysis assumes that the Project will feature a casino with 2,750 Class
Il gaming devices and 105 table games, as well as a 400-key hotel, approximately 74,000 sq. ft.
of meeting space, a roughly 2,800-seat event center, seven (7) food & beverage outlets, spa
facilities, and other amenities.

CONSTRUCTION IMPACTS

The first phase of economic impacts will be the construction phase. As previously discussed,
construction employment and spending are only temporary but can have substantial impacts on
the regional economy. It is anticipated that the construction phase will last for a period of
approximately 24 months. GMA notes that employment counts below are presented in terms of
man-years of employment.?3

CONSTRUCTION COSTS

Construction expenditures generally fall into several different categories, each of which has some
local and non-local components. Hard costs reflect the actual construction materials and labor.
Soft costs reflect architectural services, other professional services, financing costs, start-up
expenses, and other non-material expenses. Based on estimates provided to GMA by other
consultants to the Project, the total construction cost for the Project is estimated at $689.2
million. In evaluating the inputs for this phase of the analysis, GMA paid close attention to those
components of the development that would be considered non-local expenses and would not
have an impact on the subject region. As such, GMA assumed that all hard costs would stem
from within the state of California, and that only a fraction of soft costs would consist of in-state
purchases. GMA further discounted these costs to consider only those components of the
development that would stem from within Sonoma County.

TOTAL OUTPUT

Total output measures the value of goods and services that go into the construction of the gaming
facility, including the induced and indirect impacts experienced in the regional economy. The
direct impact from construction related activities and local procurement is estimated at $308.5
million. The indirect outputs resulting from development are estimated at $57.2 million. The
generation of direct and indirect employment will increase household incomes in the region. As
a result, there will be an increase in consumption for the region. The increase in consumption,

B A “man-year” is a unit of measurement that amounts to the work of one person over one year.
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or induced output, is estimated at $128.6 million. Overall, GMA projects that a total of
approximately $494.3 million in economic output would be generated within Sonoma County
during the construction phase.

Total Ouiput from Construction

in USD millions Direct Indirect  Induced TOTAL*
55 - Construction of new commercial stucures including farm stuclures $308.5 = = $308.5
449 - Owner-occupied dwellings - - $226 $226
447 - Oher real estate - $5.0 $52 $10.2
396 - Wholesale - Other durable goodsmerchant wholesalers - §7.2 $0.8 $8.1
490 - Howitals - - $6.5 $6.5
457 - Archiectural, engineering, and related services - $5.3 $0.4 $5.7
448 - Tenantocwpied housng - - $53 $53
509 - Rull-service restaurans - $0.3 $4.1 $4.4
441 - Monetary authorities and depogiory aedit intermediation - §1.2 $2.7 $3.9
483 - Dfficesof phyddans - - $33 $3.3
534 - Oher local government enterprises - 506 $28 $33
510 - Limited-service resaurants - $0.1 $3.1 $3.1
413 - Retail - Nonstore retailers - 501 $2.7 $28
400 - Wholesale - Other nondurable goods merchant wholesalers - $1.1 $1.6 $28
394 - Wholesale - Household appliancesand electrical and elecironic goods - $23 $0.4 $2.7
453 - Commerdial and industrial machinery and equipment rental and leasng - 524 $0.2 $26
472 - Employment services - $11 $1.4 $2.5
512 - Automotive repair and maintenance, except car wades - 504 §2.1 §2.4
469 - Management of companies and enterprises - §1.2 $1.2 $23
455 - Legal srvices - $1.0 $1.3 $23
417 - Truck rangportation - 1.7 $0.5 $2.2
399 - Wholesale - Petoleumn and petoleum producis - $1.3 50.7 $21
406 - Retail - Food and beverage stores - $0.0 $2.0 $2.0
456 - Accounting, tax preparation, bookkeeping, and payroll services - 811 $0.9 $2.0
442 - Oher finandal invesiment activities - 501 $1.8 $2.0
28 - Stone mining and quarrying - 319 $0.0 819
207 - Oher conarete product manufacuring - $18 $0.0 $18
405 - Retall - Building material and garden equipmentand supplies sores - 811 80.7 818
47 - Electric power tananisson and distribution - 506 $1.2 $18
444 - Inarance carriers except direct life - 50.2 S1.6 $1.7
Other - $18.2 $51.4 $60.6
TO TAL 08.5 /.2 128.6 494.3

Sowce: IMPRLAN GMA * minor inequalifies due fo rounding
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TOTAL JOBS (MAN-YEARS)

The following table summarizes the estimated man-years of employment that could be
generated as a result of the development of the Shiloh Road Casino. The direct impact of
construction is expected to result in 2,196 man-years of employment. Each of these direct jobs
is anticipated to be generated in construction related fields. An additional 269 man-years of
employment are projected to stem from indirect impacts, with an additional 751 man-years
through induced impacts. In total, the construction phase is projected to result in 3,217 man-
years of employment.

Total Employment from Construction (Man-Years)

Direct  Indirect  Induced TOTAL*

55 - Consruction of new commercial stucures including farm srucures 2196 - - 2,196
509 - RFull-service restaurants - 3 51 54
447 - Oter real esate - 23 24 48
493 - Individual and family services - - 36 36
457 - Archiectural, engineering, and related services - 32 2 34
510 - Limited-service resaurants - 1 32 33
396 - Wholesale - Other durable goodsmerchant wholesalers = 27 3 30
472 - Bmployment serviges - 12 15 27
490 - Hompitals = = 27 27
511 - All other food and drinking places - 1 20 22
406 - Retail - Food and beverage siores = 0 21 21
483 - Offices of physicans - - 21 21
512 - Automotive repair and maintenance, except car wadhes = ) 16 19
491 - Nursng and community care faciliies - - 18 18
411 - Retail - General merchandise stores = 0 15 16
456 - Aocounting, tax preparation, bookkeeping, and payroll services - 8 ) 14
412 - Retail - Migzellanecous store retailers = 0 14 14
417 - Truck fransportation - 11 3 14
413 - Retail - Nonsiore refailers = 0 14 14
455 - legal srvices - 6 8 14
51/ - Persnal care services = = 14 14
409 - Retail - Clohing and dohing accesnries siores - 0 13 13
418 - Transtand ground pasenger rangortation = 3 10 13
405 - Retail - Building matenial and garden equipmentand supplies stores - 7 5 13
521 - Religious organizations = = 12 12
525 - Private households - - 12 12
442 - Oher finandal invesiment activiies = 1 11 11
484 - Offices of dentisis - - 11 11
477 - landscape and horticuliural services = b 4 10
534 - Oter local government enkerprises - 2 8 10
Other = 122 305 427
TOTAL 196 269 751 3217

Source: IMPLAN, GMA * minor inequatities due fo rounding
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TOTAL LABOR INCOME
As a result of the creation of the direct jobs, $192.4 million in labor income is projected to accrue
to Sonoma County residents. Indirect wages are projected at approximately $18.8 million.
Incremental regional consumption attributable to these earnings is projected to create an
induced impact of $41.9 million in regional earnings, for a total impact of $253.1 million in
regional labor income.

Total Labor Income from Construction

in USD millions Direct Indirect  Induced TOTAL*
55 - Conslruction of new commercial situcures including farm stuclres 51924 = = 51924
490 - Hogitals - - $3.4 $3.4
457 - Archileclural, engineering, and related services - 5§27 502 §29
396 - Wholesale - Other durable goodsmerchant wholesalers - $2.1 $0.2 $52.4
483 - Offices of phyddans - - 522 §2.2
509 - Full-service restauranis - $0.1 518 $1.9
512 - Automative repair and maintenance, except car wadhes - $0.3 516 5§10
447 - Oter real esate - 509 $09 518
469 - Management of companies and enterprises - $0.7 50.7 513
472 - Bnployment servioes - 506 $0.7 $1.2
534 - Oher local government enkerprises - 50.2 509 $1.1
486 - Quipatient care centers - - $1.1 $1.1
510 - Limited-service resaurants - $0.0 51.0 $1.1
406 - Retail - Food and beverage sores - $0.0 $1.0 $1.0
455 - Legal srvices - 50.4 506 51.0
491 - Nursing and communily care fadiliies - - $0.9 $0.9
417 - Truck rangportation - 50.7 50.2 509
456 - Aoounting, tax preparation, bookkeeping, and payroll sarvices - $0.5 $0.4 $0.9
493 - Individual and family services - - $0.9 $0.9
441 - Monetary authorities and depository aedit intermediation - $0.3 506 $0.8
511 - All other food and drinking places - 30.0 $0.7 507
484 - O ffices of dentisis - $0.0 50.7 507
405 - Retail - Building material and garden equipment and supplies siores - $0.4 $0.3 507
521 - Religious organizations - - $0.7 $0.7
400 - Wholesale - Other nondurable goods merchant wholesalers - $0.3 50.4 507
517 - Personal care services - - $0.6 $0.6
453 - Commerdal and industrial machinery and equipment rental and leasing - 50.6 50.1 50.6
411 - Refail - General merchandis: stores - $0.0 $0.6 $0.6
513 - Car washes - 50.1 50.5 50.6
207 - Oter concrete product manufacuring - $0.6 $0.0 $0.6
Other - §7.5 $17.9 5254
TO TAL 192.4 8.8 41.9 53.1

Sowce: IMRLAN GMA * minor inequalifiesdie fo rounding
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OPERATIONAL IMPACTS

For the operational phase, projections were prepared for calendar year 2033, representing a full
year of fully stabilized operations of the Project. In 2033, the Project is anticipated to achieve a
gross revenue level of $575.3 million. In preparing impact projections, GMA evaluated the
percentage of net revenues (defined as gross revenues less promotional credits) that will have
an impact on Sonoma County, in comparison to those that will be distributed outside of the
county. Additionally, GMA considered the amount of ancillary revenue the Project could expect
to generate inside and outside of the casino. This portion of the analysis also evaluated the
Project’s potential impact on hotel expenditure, food & beverage expenditure, retail expenditure
and gas/local transport expenditure in the subject region.

The following table illustrates the projected revenue and expense levels that GMA utilized to
estimate total salaries, employment, and other expenses associated with Project operations. A
portion of these incomes —along with the other development expenditures made possible by the
casino resort revenues and other direct spending by out of region customers — constitute the
gross direct impacts of operations. This section of the report outlines the total output, jobs, labor
income, and fiscal impact of Project operations as calculated using the IMPLAN model.

Shiloh Casino & Resort

ProForma Income Statement (2033)

# Slots 2750
Win Per Slot 8396

# Tables 105

Win Per Table $1,971
REVENUES

Slot Revenue $ 397,485,000
Table Revenue § 75,547,000

Gross Gaming Revenue $ 473,032,000

Andllary Revenue $ 102,260,000
GROSSREVENUE $ 575,292,000
Promotional Allowances $ 66,224,000
NET REVENUE S 509,068,000
EXPENSES

Casino Expenses § 78,050,000
Andillary Expenses $ 89,699,000
Undisributed Operating Exper § 194,616,000
Total Expenses $ 362,365,000
EBITDA $ 146,703,000
Margin (Net 28.8%

Source: Meister Econormic Consulting, Hospitality

and Gaming Solutions
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TOTAL OUTPUT

Direct output measures the total spending by the gaming facility patrons, including labor income
from gratuities, less expenditures that occur outside of the study area. The net direct impact
from operations is estimated at $185.6 million. The indirect output resulting from operation,
which emanates from economic activities of suppliers and vendors and has a ripple effect in the
regional economy, is estimated at $57.5 million. The induced spending, reflecting increased
consumption attributable to the direct and indirect earnings, is projected to result in $48.9
million of output. Overall, GMA projects that approximately $292.0 million in economic output
would be generated within Sonoma County on an annual basis once the gaming facility is
operational, in 2033 dollars. The following table demonstrates these impacts on various sectors
that would result from operational spending and employee spending, as well as the ripple effects
throughout the economy.

Total Oufput from Operations

in USD miilions Direct Indiret  Induced TOTAL*
503 - Gambling indusiries (except casno hotels) $1278 $0.0 50.2 $128.0
509 - Rull-service restaurants $38.2 505 516 5403
507 - Hoklsand mokls induding cagno hotels $18.5 $0.0 S0.0 $18.5
449 - Owner-occupied dwellings - - 58.6 $8.6
455 - legal services - §7.4 505 §7.90
447 - Oher real edate - $57 $20 8§77
511 - All other food and drinking places - $3.5 505 $4.0
469 - Management of companiesand enterprises - $3.2 $0.4 837
456 - Acounting, tax preparation, bookkeeping, and payroll services = 825 $0.3 528
432 - Cable and oher aubaription programming - $2.2 503 $26
490 - Hogpitals - - 524 $24
534 - Oher local government enterprises - 81.2 $1.1 523
476 - Services o buildings - $1.9 502 821
448 - Tenantoowpied housng - - $2.1 $2.1
499 - Independent artists wriiers and performers - $1.8 501 520
441 - Monetary authoriies and deposiory aedit intermediation - 509 $1.0 $20
472 - Employment services - $1.4 $0.5 $1.9
400 - Wholesale - Other nondurable goods merchant wholesalers - $1.2 506 518
411 - Retail - General merchandise stores $1.0 $0.0 505 $16
47 - Electric power tananisson and disribution - $1.0 $0.5 815
445 - Insurance agencies brokerages and related activities - 509 505 $1.4
510 - Limited-gervice resaurants - $0.1 $1.2 $1.3
483 - O ffices of physdans = - $1.3 $1.3
479 - Wask management and remediation services - $1.0 50.2 $1.2
433 - Wired lelecommunications carriers - $0.7 $05 $1.2
444 - Insurance carriers except direct life - 50.6 S0.6 511
413 - Retail - Nonslore retailers - 501 $1.0 $11
60 - Mainknance and repair consrucion of nonresdential sfucures - $0.8 $0.3 $1.1
477 - landscape and horticultural services - 509 50.2 $1.1
512 - Automotive repair and maintenance, except car wades - $0.2 508 $1.0
Other - 8176 $189 $36.5
TO TAL 185.6 7.2 48.9 92.0

Sowce IMALAN, GMA * minor inequalifiesdiue fa rounding

May 2022 GMA 010-22: Koi Nation Impact Study Page 34



TOTAL JOBS (FTE)

The following table summarizes the expected total employment impact, in terms of full-time
equivalent (“FTE”) jobs, that is anticipated to stem from Project operations. The direct impact of
operations reflects the staffing level that will create incremental jobs to Sonoma County, which
equates to 1,571 jobs primarily in the gambling, food & beverage, hospitality, and retail
industries. An additional 364 jobs are projected to be generated through indirect impacts, with
an additional 285 jobs through induced impacts. Based on the IMPLAN results, key sectors that
are expected to experience indirect and induced employment impacts include other food &
beverage establishments, real estate, and professional services.

Total Empl oyment from Operations (FTE)

Direct  Indiredt Induced TOTAL*

503 - Gambling industries (except casino hotels) 915 1 916
509 - Rull-service restaurants 472 6 19 497
507 - Hokelsand motkels including casino hotels 173 0 0 173
511 - All other food and drinking places - 49 8 56
455 - legal services = 14 3 17
447 - Oher real esate - 27 9 36
499 - Independent artists writers and performers = 25 2 26
476 - Services o buildings - 21 2 23
472 - Bnployment services = 15 b 21
456 - Aooounting, tax preparation, bookkeeping, and payroll services - 18 2 20
411 - Retail - General merchandise stores 11 ] 6 17
469 - Management of companies and enterprises - 13 2 14
510 - Limited-92rvice resaurants > 1 12 14
493 - Individual and family services - - 14 14
477 - landscape and horticuliural services = 9 2 10
490 - Hompitals - - 10 10
500 - Promoters of performing ars and gorts and agents for public figures = 7 2 g
406 - Retail - Food and beverage siores - 1 8 9
496 - Performing arts companies = 7 2 8
512 - Automative repair and maintenance, exoept car wasdhes - i b 8
483 - O ffices of physdgans = = 8 8
491 - Nurang and community care faciliies - - 7 7
462 - Management conaulting services = 6 1 7
534 - Oter local government enferprises - 4 3 7
418 - Transtand ground paseenger tangortation = & 4 b
412 - Retail - Miscellaneous siore retailers - 1 5 3}
413 - Retail - Nonstore refailers - 1 5 6
520 - Other personal services - 2 3 3!
517 - Persnal care services - = 5 5
465 - Adverfising, publicrelations and relaked services - 5 1 5
Other = 100 128 228
TOTAL 1,571 364 285 2220

Source: IMPLAN, GMA * minor inequalities due fo rounding
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TOTAL LABOR INCOME

As a result of the creation of new direct jobs, $59.5 million in annual labor income is projected to
accrue to Sonoma County residents. Net indirect wages in other sectors is projected at $21.5
million, and incremental regional consumption attributable to these direct and indirect earnings
is projected to result in an induced impact of $15.9 million. Overall, the Project is expected to
generate $96.8 million in labor income on an annual basis, in projected 2033 dollars.

Total Labor Income from Operations

in USD millions Direct Indirect  Induced TOTAL*
503 - Gambling industries (except casina hotels) $35.1 $0.0 500 $352
509 - Full-service regtauranis $16.6 50.2 507 $175
507 - Hoklsand motkls induding casino hotels §7.3 $0.0 500 §73
455 - Legal srvices - $3.2 $0.2 $3.4
469 - Management of companies and enterprises - 5§18 502 $2.1
511 - All other food and drinking places - $1.7 $0.3 $1.9
447 - Oher real edate - $1.0 503 5§14
490 - Hogitals - - $1.3 $1.3
456 - Acoounting, tax preparation, bookkeeping, and payroll sarvices - §1.1 502 513
472 - Bnployment servioes - $0.7 $0.3 $1.0
476 - Services to buildings - 508 50.1 509
483 - Offices of phyddans - - 508 $0.8
512 - Automotive repair and maintenance, except car wadhes - 50.2 506 508
534 - Oher local government enkerprises - $0.4 $0.4 $0.8
432 - Cable and oher aubaription programming - 50.6 50.1 50.7
411 - Retail - General merchandise stores 50.4 50.0 $0.2 507
477 - landscape and horticuliural servioes - 30.5 50.1 506
499 - Independent artists writrs and performers - 50.5 $0.0 $0.5
431 - Radio and television broadeasting - $0.4 $0.1 $0.5
462 - Management conaulting servioes - $0.4 $0.1 $0.4
400 - Wholesale - Other nondurable goods merchant wholesalers - 303 $0.1 50.4
510 - Limited-s2rvioe regaurants - 50.0 504 504
439 - Nondepostory aeditintermediation and relaked activiies - 303 $0.2 50.4
526 - Postal service - $0.3 $0.1 $0.4
479 - Wask management and remediation services - 50.4 $0.1 50.4
441 - Monetary authorities and deposiory aedit intermediation - $0.2 $0.2 $0.4
486 - Outpatent care centers - - 50.4 50.4
445 - Inaurance agendies brokerages and related aclivities - $0.3 50.2 50.4
406 - Refail - Food and beverage stores - 50.0 50.4 50.4
60 - Maintenance and repair consruction of nonresidential srucures - $0.3 $0.1 $0.4
Other - 5§59 578 $13.7
TO TAL 59.5 521.5 15.9 06.8

Sowce: IMRLAN GMA * minor inequalifiesdie fo rounding
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FISCAL IMPACT

There will be fiscal impacts resulting from the construction and operation of the gaming facility
at the local, county, state, and federal levels from a variety of taxes. At the state and local level,
adjustments were made to sales taxes, property taxes, and State/Local non-taxes by the ratio of
indirect and induced output to total output to reflect the likely exemption status of direct
spending occurring at the facility. In some cases, there may be tax exemptions due to purchases
by the Koi Nation. The IMPLAN model creates a projection of the total taxes, such that these
discounts are not reflected in the resulting tables. Additionally, the Project will have a fiscal
impact related to the agreed upon revenue sharing structure that is negotiated as a part of the
gaming compact.

CONSTRUCTION

The total federal tax contribution during the construction phase is projected at $51.4 million,
primarily consisting of social insurance and personal income taxes. The state and local taxes
during the construction phase are projected at $18.1 million, the majority of which would be
taxes on construction materials and property taxes.

Tax Revenue from Project Construction

Employee Proprietor Produciion &

in USD millions Compensafion Income Imports Households Comorafons
FEDERAL
Sodal Insrance Tax- Enployee Confribution 5153 $0.5 - - - 5159
Sodal Insurance Tax- Enployer Confribution $14.1 - - - - $14.1
Tax on Production and Inpors Exdse Taxes - - $06 - - S06
Tax on Production and Inports Custom Duty - - 505 - - $05
Corporake Profik Tax - - - - $51.2 512
Personal Tax: Inoome Tax - - - $19.1 - $19.1
Personal Tax: Estate and Gift Tax = = = = = =
TO TAL $29.4 $0.5 $1.1 $19.1 $1.2 $51.4
STATE & COUNTY
Soaal Insrance Tax- Enployee Confribution $0.5 - - - - S05
Sodal Insurance Tax- Enployer Confribution 508 - - - - 508
Tax on Production and Inpors Sales Tax - - $56 - - 556
Tax on Production and Impors Property Tax - - $2.0 - - 520
Tax on Production and Inpors Molor Vehide Licenss - - 50.1 - - S01
Tax on Production and Inpors Severance Tax - - $0.0 - - $0.0
Tax on Production and Inporis Oher Taxes - - $06 - - 506
Tax on Production and Inports Spedal Assesments - - $0.0 - - $0.0
Corporake Profik Tax - - - - 506 506
Personal Tax: Inoome Tax - - - $75 - 75
Personal Tax: Motor Vehide licenss - - - 502 - 502
Personal Tax: Property Taxes - - - $0.1 - $0.1
Personal Tax: Other Tax (Fish/ Hunt) = = = 500 - 500
TO TAL 1.3 - 8.4 /.9 0.6 18.1

Source: GMA * mingy inequalities die o rounding
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| OPERATIONS
During the operations phase, the Project is expected to generate $21.8 million in federal taxes
and $13.1 million in state and local taxes annually. It is important to note that the Koi Nation is
a sovereign nation that receives tax exemptions. As such, the actual tax benefits will likely vary
from those presented in the following tables addressing tax revenues during the operations
phase for the Project.

Tax Revenue from Project Operations

Employee Proprietor Production &

in USD millions Compensation Income Imports Households Corporations
FEDERAL
Social Insurance Tax- Employee Contribution $5.6 $0.4 - - - $6.0
Social Insurance Tax- Employer Contribution $5.1 - - - - $5.1
Tax on Production and Imports: Excise Taxes - - $0.6 - - $0.6
Tax on Production and Imports: Custom Duty - - $0.5 - - $0.5
Corporate Profits Tax - - - - $2.0 $2.0
Personal Tax: Income Tax - - - $7.5 - $7.5
Personal Tax: Estate and Gift Tax - - - - - -
FEDERAL TOTAL $10.8 $0.4 $1.1 $7.5 $2.0 $21.8
STATE
Social Insurance Tax- Employee Contribution $0.2 - - - - $0.2
Social Insurance Tax- Employer Contribution $0.3 - - - - $0.3
Tax on Production and Imports: Sales Tax - - $5.4 - - $5.4
Tax on Production and Imports: Property Tax - - $0.2 - - $0.2
Tax on Production and Imports: Motor Vehicle License - - $0.2 - - $0.2
Tax on Production and Imports: Severance Tax - - $0.0 - - $0.0
Tax on Production and Imports: Other Taxes - - $0.5 - - $0.5
Tax on Production and Imports: Special Assessments - - - - - -
Corporate Profits Tax - - - - $0.9 $0.9
Personal Tax: Income Tax - - - $2.9 - $2.9
Personal Tax: Motor Vehicle License - - - $0.1 - $0.1
Personal Tax: Property Taxes - - - $0.0 - $0.0
Personal Tax: Other Tax (Fish/Hunt) o o o $0.0 = $0.0
STATE TOTAL $0.5 - $6.2 $3.1 $0.9 $10.7
COUNTY

Social Insurance Tax- Employee Contribution - - - - - -
Social Insurance Tax- Employer Contribution - - -
Tax on Production and Imports: Sales Tax - - $0.5 - - $0.5
Tax on Production and Imports: Property Tax - - $1.8 - - $1.8
Tax on Production and Imports: Motor Vehicle License - - - = o -
Tax on Production and Imports: Severance Tax - - - - - -
Tax on Production and Imports: Other Taxes - - $0.2 - - $0.2
Tax on Production and Imports: Special Assessments - - $0.0 - - $0.0
Corporate Profits Tax - - - - - -
Personal Tax: Income Tax - - N - - -
Personal Tax: Motor Vehicle License - - - - - -

Personal Tax: Property Taxes - - - $0.0 - $0.0
Personal Tax: Other Tax (Fish/Hunt) - - - - - -
COUNTY TOTAL - - $2.5 $0.0 - $2.5

Source: GMA * minor inequalities due to rounding

Based on the revenue share structure set forth in recent gaming compacts for other tribes, it is
assumed that the Tribe would annually pay 4.0% of net gaming revenue directly to the State in
exchange for the right to offer Class Ill gaming at the Project site. Based on the projected $473.0
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million in gaming revenue, the revenue share payment to the state is estimated at $16.3 million
in a stabilized year.
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COMMUNITY EFFECTS

EMPLOYMENT

The construction and operation of the subject facility will have a positive impact on local
employment (thereby reducing the unemployment level). As the incremental number of people
employed represents a comparatively small percentage of the unemployed population within the
county, there is likely a good degree of availability of people currently residing in the area to fulfill
the available positions. Furthermore, a large influx of new residents to the host county and/or
workforce is not expected to occur due to the construction of the facility as the Project site is
proximate to a sizeable workforce in the subject county as well as nearby counties.

HOUSING AND SCHOOLS

As the economic activity of the Project represents only a small percentage of the Sonoma County
economy, the subject development would be expected to have, at best, a nominal impact on the
housing market. This is attributable to two primary factors. For a housing market to experience
changes, a change in population must occur, and/or existing residents need to have large
increases or decreases in wages. These factors generally result in residents seeking improved
housing options or a forced downsize. As the subject development would not require a large
influx of residents to fill positions, and as the new positions will only have a small impact on the
amount of unemployed, the housing market will not experience a large increase in home values
or demand for new homes, and there would be only a nominal impact on the school system.

Sonoma County is a densely populated area that has a sufficient labor force focused on the
hospitality industry. With many other casino resorts in the market area, as well as other
hospitality developments, the population already consists of people that are seeking casino
and/or hospitality-based employment. The population of Sonoma County was nearly 500,000 in
2021 and is located adjacent to another large county: Marin County. As the Project will only
employ 1,859 individuals (with 1,571 stemming from Sonoma County), which represents 0.25%
of the combined Marin County and Sonoma County total population, there are more than enough
people in the region to provide employment to the Project. As a result, GMA does not believe
there will be a need for increased housing or any growth in population due to the employment
needs of the resort.

The only increase in population that could potentially occur would stem from senior level
management needs. These individuals may not live in the region and may require a move to the
region. However, the total impact associated with these positions would not total more than 10
families. The Sonoma County Economic Development Board recently posted that housing

May 2022 GMA 010-22: Koi Nation Impact Study Page 40



vacancy rates have risen to 9.3% in the market, from 8.2% in 2020, which indicates there are
more than enough homes in the area to accommodate these individuals.

The following chart illustrates housing prices within a five-mile radius of select casinos in
California from 2000 through 2021. Overall, these housing value trends have shown minimal, if
any, deviation from the market average. The openings of Valley View and Pechanga in particular
did not appear to have a material impact on housing values.

Average Local Market Home Values - Select Casinos

"é $800 Casino
] (Open Year):
3
= ESan Pablo Lyiton
3 $600 (1994)
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$400 (2001)
BPechanga
$200 (2002)
San Manvel
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Source: ESRI Business Analyst, GMA

POLICE, FIRE, AND EMS

As with any commercial development of this scale, a casino opening can generate an increase in
local emergency services, including police, fire, and emergency medical services. Through an
evaluation of historical staffing levels, activity volume, and anecdotal commentary by
department officials in comparable jurisdictions, GMA finds that casinos do not generally require
additional emergency services staff or costs to manage casino related incidents. Fluctuations in
staffing levels may be attributable to events such as recessions and other factors, and the volume
of incident calls and arrests varies from market to market, although the types of crime reported
remain fairly consistent. Traffic related incidents and DUI/DWI arrests were the most common

and prevalent issues reported.

In 2014, when a new casino resort was being contemplated for Orange County, NY, the county
conducted a study on the possible impact of the facility, particularly to address any potential
increases in DUI/DWI cases and felony crimes such as murder and assault. In this study, the
Orange County Department of Emergency Services contacted numerous emergency services
agencies in New York and Connecticut to understand the impact that casinos have had in these
jurisdictions. According to that study,
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The overall finding from these telephonic interviews is that the casinos have had a
minimal impact in terms of crime rates, medical calls, fire-related incidents, and
emergency management activities. The common theme from all the representatives
interviewed for this study was that the impact of the casinos caused some initial issues
but as the facilities matured, the impact was minimized.?

GMA further analyzed the impact that the nearby Graton Resort & Casino, located in Rohnert
Park, CA, had on the nearby police force. Specifically, GMA evaluated annual incident calls and
arrests for the property during its first year of operations. In this assessment, GMA learned that
there were a total number of 1,700 annual police calls and 39 arrests at the casino during the
first year of the property’s operations. This equated to a police call rate of .41 calls per gaming
position and an arrest rate equivalent to 2% of calls (with Graton having 4,134 gaming positions
at that time — with 3,000 slot machines and 162 table games at 7 positions per table). Based on
these metrics and with an assumed 3,485 gaming positions at the Shiloh Resort & Casino, GMA
estimates that the Project would generate 1,433 annual police calls and 33 arrests during its first
year of operations.

GMA also observed recent combined Fire and EMS related incidents at Graton Resort & Casino.
Through this study, it learned that the property experienced incident rates that ranged from .83
incidents per day in 2020 (with a total of 303 incidents) and .88 incidents per day in 2021 (with a
total of 321 incidents). Today, the facility offers 3,840 gaming positions, which means that it
garnered approximately .084 Fire and EMS related incidents per gaming position in 2021. With
this factor applied to the Project’s number of gaming positions, it is estimated the Project would
have approximately 291 Fire and EMS incidents annually.

As a result of this quantitative and qualitative analysis, GMA finds that the negative impacts on
community services in areas in which a casino has opened are generally minimal. The
incremental increase of criminal and or Fire/EMS activity attributable to these facilities has
warranted little or no additional departmental resources. Given the size of this facility in
comparison to the local community, it is unlikely that additional staffing would be required by
outside services.

24 0ra nge County Department of Emergency Services, “Impact of Casinos on Emergency Services in Orange County”,

WWW.co.orange.ny.us, April 2014.
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I1l. SUMMARY OF ECONOMIC IMPACTS

The following tables summarize the anticipated economic impacts of the construction and
operations phase, illustrating the projected overall impact of the Project after all ripple effects of
indirect and induced spending flow through the County. While these tables illustrate the impacts
on the immediate local market in Sonoma County, additional impacts will be generated outside
of the county but within the State of California. Nevertheless, GMA expects that Sonoma County

residents will account for roughly 60% of all jobs created in the construction phase and 77% in
the operations phase.

Sonoma County Economic Impacts - Construction Phase

Direct 2,196 §192,384,132  $308,537,768
Indirect 269 $18,827,034 $57,169,536
Induced 751 $41,878,054 $128,580,059

TOTAL 3,217 $253,089,220  $494,287,363

Source: IMPLAN, GMA

Sonoma County Economic Impacts - Operations Phase

Employment Labor Income

Direct 1,571 $59,459,585  $185,622,254
Indirect 364 $21,486,167 $57,549,279
Induced 285 $15,903,551 $48,863,843
TOTAL 2,220 $96,849,304  $292,035,375

Source: IMPLAN, GMA
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COMPETITIVE EFFECTS STUDY
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I. COMPETITIVE EFFECTS OVERVIEW

GMA relied on the same gross gaming revenue projections as outlined in the Economic Impact
Statement to perform the Competitive Effects Study. With gross gaming revenue for the Project
defined, GMA utilized gravity model methodology to calibrate the market as well as the Project’s
impact on the market.

First, GMA created a Calibration Scenario, in which the Consulting Team estimated the
performance of each competitive gaming facility in the greater market area. Then, GMA grew
the model to the defined subject year (2033) by factoring in the expected changes in local market
demographics as well as anticipated changes to the competitive set, including new facilities,
expansions, etc. Finally, GMA layered in the impact of the Project, assuming gross gaming
revenue potential of $473.0 million in a stabilized year, and adjusted the model to calculate
potential impacts to the market area, including market growth and substitution effects on casino
competitors.

SUMMARY OF FINDINGS

In performing the competitive effects analysis, GMA considered the following casinos: Graton,
River Rock, San Pablo Lytton, Twin Pine, Coyote Valley, Konocti Vista, Robinson Rancheria,
Running Creek, Sherwood Valley, Garcia River, Colusa, Cache Creek, Hard Rock Sacramento,
Harrah’s NorCal, Thunder Valley, Red Hawk, Jackson Rancheria, and upcoming new market
entrants including the Wilton Elk Grove casino and lone Band Plymouth casino.

For the purposes of this analysis, GMA focused on evaluating local market gaming revenue as this
gaming revenue will be impacted by a new market entrant. With an estimated $473.0 million in
gross gaming revenue produced at the Project, the Project is expected to garner $449.4 million
in gaming revenue from the local market. GMA estimates that this would represent a 13.7%
capture of the defined local market.

Local market revenue for the Project is anticipated to stem from two primary sources: new
market growth (i.e., revenue stemming from an increase in gaming factors in the market) and a
substitution effect on regional gaming competitors. By estimating the sources of local market
revenue to the Project, GMA was able to estimate the substitution effect on each gaming market
participant and quantify the amount of expected new market growth that is expected to occur
as a result of the Project.

With the addition of a new casino in the greater Bay Area market, it is anticipated that total
gaming spend will increase as a percentage of total income in various market segments. As such,
in the proposed development scenario, the Project is anticipated to generate an 8.0% increase in
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local market gaming revenue, or an estimated $244.2 million in local market growth. The
remainder of local market revenue generated by the Project ($205.2 million) is expected to result
from substitution effects on local market competitors. The following sections of this report
illustrate how these substitution effects are expected to impact nearby existing gaming
properties.
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Il. METHODOLOGY

GMA initiated this engagement with a review of primary and secondary market research. The
Consulting Team estimated the gaming performance for the gaming facilities in close proximity
to the Project by utilizing information available in the public domain as well as its understanding
of the market’s historical performance. With this information compiled, the Consulting Team
was better positioned to understand the trends that are experienced within the market.

The Consulting Team has visited each of the primary and secondary competitors in the market
area on multiple occasions. For each facility, the Consulting Team has previously evaluated the
gaming facility’s overall appeal, gaming and non-gaming amenities, parking, access to the
regional highway network, and proximity to regional population centers. This is a critical step in
building a forecasting model as each facility’s attributes and deficiencies impact their overall level
of attraction and associated share of local market gaming revenue.

LOCAL MARKET GRAVITY MODEL

To understand the potential substitution effects created by the Project, GMA developed a series
of gravity models. The gravity model is a business forecasting model based on Newton’s
Universal Law of Gravitation. Newton’s Law of Gravitation simply states that every particle in the
universe attracts every other particle with a force that is directly proportional to the product of
their masses and inversely proportional to the square of the distance between them. Newton’s
theory, which was first published in his 1687 work, “Mathematical Principles of Natural
Philosophy,” started to be adapted for commercial applications early in the 20™ century.

Through a number of modifications, Newton’s Law of Gravitation can be applied to the gaming
industry. While a casino twice the size of another may not have twice the attraction of another,
it does have some constant increased factor of attraction. In terms of distance, squaring the
distance is not necessarily always the right figure. Typically, the power to which the distance is
taken varies from a factor 1.5 to 2.5. The reason for this is that actual distance between two
objects will have a different impact on communities throughout the United States. This is
primarily attributed to varying traffic patterns and geographical barriers between different
communities, which results in significant changes in drive time. For example, for an individual
living in rural Texas, traveling 100 miles to reach a business may not be perceived as a barrier as
it would likely take less than 1.5 hours to reach. However, for someone living in the middle of
Los Angeles, 100 miles could take up to three or more hours due to traffic congestion.

By estimating revenue levels at each of the gaming properties within the competitive set,
researching the number of gaming positions provided within each, visiting each facility to
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understand their relative aesthetic attractiveness (including a consideration of non-gaming
amenities), and utilizing gaming factors from proprietary and public sources, the model was
calibrated to current market performance. Once calibrated, GMA grew the model to the subject
year of 2033 creating a Base Scenario in which the Project is not introduced. Then, GMA layered
in the impact of the Project utilizing gaming revenue projections for the Project, as previously
outlined in the Economic Impact Statement.

To estimate the Project’s substitution effects on other regional gaming facilities, GMA compared
the Base Scenario, in which the Project is not introduced, to the Projected Scenario in which the
Project is introduced to the market. This comparison yielded the substitution effect on each
regional gaming facility and any anticipated new market growth that is expected to occur.

It is important to note that the substitution effects presented in this report only illustrate local
market revenue impacts. Each property, including the Project, would be expected to capture
additional revenues from non-local patrons. However, these revenues are not expected to be
materially impacted by the introduction of the Project.
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I1l. COMPETITIVE SUMMARY

The Project will compete with a number of other market area casinos for a share of the greater
Sonoma County and Bay Area gaming market. The Consulting Team has visited every casino in
the region during multiple site visits to the market area in the past several years. Based on
location, quality level, and amenities the Consulting Team categorized these properties as
primary and secondary competitors. The following sections provide an overview of these
competitors.

PRIMARY CASINO COMPETITION

GRATON RESORT & CASINO

Graton Resort & Casino is owned and operated by the Federated Indians of Graton Rancheria.
The casino opened on November 5, 2013, at a total cost of $850 million under a seven-year
management agreement with Red Rock Resorts. Just over a year later, the Tribe secured a second
$450 million loan to build their six-story, 200-room hotel, which opened in November 2016.

LOCATION AND ACCESS

The Graton Resort & Casino is located approximately 50 miles north of San Francisco, just south
of Rohnert Park and west of US-101. Graton’s location makes it one of the closest full-service
casino resorts to the Bay Area. It offers excellent access from US-101. The property incorporates
modern design elements in a very attractive facility.

PROPERTY FEATURES

CAsINO

e 3,000 EGDs
120 table games
High-limit table game room
High-limit bar and lounge
High-limit slot room

20-table poker room

HOTEL

e 200-key hotel
10,000 square foot spa
Fitness center

Outdoor pool with cabanas and day beds
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FOoD & BEVERAGE
e 630 Park Steakhouse
Marketplace with eight (8) quick-serve outlets
Daily Grill
Tony's of North Beach
Lobby Bar
Pool Bar
Sky Center Bar
G Bar (sports bar)
8 (VIP lounge)

ENTERTAINMENT/MEETING SPACE
e 20,000 square foot flexible event and convention space
e Two small meeting rooms next to pool area

PARKING
e Five-story parking garage with high-speed ramps and 1,900 covered parking spaces
o Valet parking on first level at casino porte cochere
o Second Valet at hotel porte cochere
® 3,900 surface parking total spaces

OTHER AMENITIES
e Gift shop

In April 2022, Graton announced that it is moving forward with an expansion including roughly
144,000 square feet of new gaming space, a new 221-room hotel tower, a 3,500-seat theater,
additional F&B, parking, and other property improvements.

Graton Resort & Casino
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CACHE CREEK CASINO RESORT

Cache Creek Casino Resort is owned and operated by the Yocha Dehe Winton Nation. It is one
of the most attractive and successful casinos in California. Situated in a picturesque rural valley,
the property sits on a hillside overlooking fruit trees and vineyards. The property is sited along
CA-16, running south to north. A tribal-owned golf course is located approximately one mile to
the east in an adjacent valley.

Cache Creek has evolved over the past three decades, starting as a bingo hall in 1985 and then
adding gray market slot machines in the 1990s. After signing the Davis Compact in 1999, the
Tribe was able to offer Class Il table games and electronic gaming devices and secured
conventional financing. The Tribe replaced its original structure with its current facility in 2004
at a cost of $200 million.

The casino has benefited from very steady and visionary management. The management team
had long recognized the value of the Asian populations residing in the Bay Area, well before
Asian-American gamers came on the industry’s radar screen. Going back to the original casino
building, one could find collateral material in Mandarin, Cantonese, Vietnamese, and Tagalog.
Over the past two decades the casino has cultivated relationships with high-worth Chinese
players residing in the Bay Area.

Cache Creek Casino recently opened a hotel expansion that includes a 459-key hotel, outdoor
pool, restaurants, conference and meeting spaces, and events center.

LOCATION AND ACCESS

Cache Creek is located in the Capay Valley, approximately 90 miles northeast of San Francisco
and 110 miles from San Mateo. Access to the casino from the Bay Area is via Interstate
80/Interstate 505. The trip involves approximately 13 miles of rural roads that wind through
small towns and the Capay Valley.

PROPERTY FEATURES

CASINO
e 2900 EGDs
120 table games
High-limit Asian table game room
High-limit traditional table game room
High-limit bar and lounge
VIP cage
High-limit slot room

10-table poker area
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HOTEL

® 659-key hotel (including expansion)
Outdoor swimming pool with cabanas
Fitness center
Room service
Spa
Conference and meeting spaces

Events center

FOOD & BEVERAGE
® (2 Steak Seafood — Steakhouse
Chang Shou — Chinese and Pacific Rim
Asian Kitchen — Noodle room
Canyon Cafe — 24-hour, three meal room
Harvest Buffet
The Sports Page Pub & Grill
Enso Sushi
16 West Bar and Lounge

Three station food court:
o Loco Express — Mexican quick serve
o The Deli
o Sweets Etc. — 24-hour pastries and coffee counter

ENTERTAINMENT
® C(Club 88 —a 600-seat showroom featuring headline acts and cover bands

PARKING
e 1,883-space, five-level garage with high-speed ramps through the center of the structure
e Surface parking to the south and north sides of the property

OTHER AMENITIES
e Yocha Dehe Golf Club
o 18-hole championship course
o Clubhouse
o Bahtenta Grill
o Barand lounge
e Convenience store and gas station
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Rendering of Cache Creek Casino Resort Expansion

RIVER ROCK CASINO

River Rock Casino is a business enterprise of the Dry Creek Rancheria Band of Pomo Indians. The
casino is located on a hillside overlooking Alexander Valley in the heart of Sonoma Valley’s wine
growing region, approximately 23 miles north of Santa Rosa and 37 miles south of Ukiah. The
casino is approximately four miles southeast of US-101. The route from the highway to the casino
crosses Alexander Valley, before turning southeast and up a fairly steep grade to the casino and
parking garage.

Despite being housed in two Sprung structures, the casino, dining outlets, and other amenities
are well-maintained. A vast, six-level parking garage is located immediately behind the casino.
The casino, parking garage, and support facilities are built at various grades along the eastern
slope of the hillside. The existing casino offers a commanding view of Alexander Valley — one of
the most attractive views from any Indian casino in California.

PROPERTY FEATURES

CAsINO
e 1,100 Class Il slot machines
e 18 table games
o High limit gaming area

FOOD & BEVERAGE
o Center Stage Bar & Grill
e Quail Run Buffet
e Fortune Café

PARKING
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® 6-story parking garage with 1,317 spaces
e Surface valet parking lot and garage parking

River Rock Casino

SAN PABLO LYTTON CASINO

The San Pablo Lytton Casino is located in San Pablo, CA, approximately 20 minutes outside of San
Francisco, Oakland and Berkeley. It is a Class Il facility, having never been able to secure a
compact with the Governor. It has long attracted the ire of U.S. Senator Feinstein, who has a
distaste for Indian casinos in urban areas and in the East Bay in particular.

The casino has managed to overcome restrictions on the kinds of games that it can offer, owing
in part to improvements to Class Il electronic gaming products. The tribe’s greatest obstacle to
revenue growth is its limited site footprint. Its reservation is surrounded by urban development,
and it simply has little room to grow. As such, it does not offer non-gaming amenities beyond
those dining options needed to support casino customers when they are hungry. The property
is capacity-constrained despite being limited to Class Il gaming machines.

PROPERTY FEATURES

CASINO
e 1,526 electronic gaming devices (electronic bingo games)
e 31,419 square feet of gaming space

FOOD & BEVERAGE
e Broiler Restaurant and Lounge
e (Casino Snack Bar
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PARKING
e Surface parking
e Valet parking

San Pablo Lytton Casino

SECONDARY CASINO COMPETITION

TWIN PINE CASINO & HOTEL

The Twin Pine Casino & Hotel is owned and operated by the Middletown Rancheria of Pomo
Indians. Located just outside the northern edge of Napa Valley near Middletown, the casino-
hotel is 35 miles east of River Rock and 44 miles north of the city of Napa.

Twin Pine opened in 1994 as a small slots-only casino housed in a mobile building. In 2000, the
casino moved into a larger Sprung structure, and in 2008 the casino was relocated into a new,
purpose-built facility. A hotel opened in 2009. Despite being value-engineered at an estimated
cost per lodging key of $110,000, the hotel rooms offer a relatively attractive lodging experience.
Overall, Twin Pine is an attractive 3-star casino-hotel that primarily targets residents living in
Napa Valley.
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PROPERTY FEATURES

CASINO
e 523 Class lll slot machines
e 7 table games
e 1 poker table

FOOD & BEVERAGE
e Manzanita Restaurant (3-meal)
e Marketplace Express (quick-serve)
e Grapevine Bar and Lounge
e Twisted Vine Bar

HOTEL
® 56 standard rooms
® 3 suites

OTHER AMENITIES
e 10,000 sq. ft entertainment venue
e Gift shop

Twin Pine Casino & Hotel
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COYOTE VALLEY CASINO AND HOTEL

The Coyote Valley Casino is owned and operated by the Coyote Valley Band of Pomo Indians. Up
until 2019, the Coyote Valley Casino was considered by the Consulting Team as one of the least
attractive casinos in California. This has since changed as casino operations have moved into a
new purpose-built casino closer to US-101. The facility will also be complemented by limited-
service Wyndham Lodge Hotel that is expected to open in 2022.

PROPERTY FEATURES (NEW BUILDING)

CAsINO
® 400 Class Il slot machines
e 7 table games
® 4 poker tables

HOTEL
e 101-key hotel built to a 3-star grade, branded as a Wyndham Lodge Hotel
o 75 standard rooms, 15 suites
Fitness Center
*  Still under construction, expected to open 2022

FOOD & BEVERAGE
® Angelina’s Grill - American/Mexican
e Sage House — American/Italian
e 101 Tap House

OTHER AMENITIES
e Convenience store and gas station
e 4,000 square feet of flexible meeting and event space, capable of hosting casino events,
banquets and meetings
e 18+ Mini Casino (non-smoking)
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Coyote Valley (new casino)

Wyndham Lodge Hotel (rendering)

ROBINSON RANCHERIA RESORT & CASINO
The Robinson Rancheria Resort & Casino is located on the northwest side of Clear Lake,
approximately 58 miles north of River Rock. The property enjoys a location directly off CA-20 in

the Clear Lake resort district. The property primarily serves residents and vacationers of Clear
Lake and the residential markets of Willits and Ukiah.

PROPERTY FEATURES

CASINO
® 349 Class lll slot machines
e 13 table games
e 700-seat bingo hall
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FOoD & BEVERAGE
e Rancheria Grille
e RBar
e How Sweet It is (quick-serve outlet)
e Bingo Lings (quick-serve outlet)

HOTEL
e 48 standard rooms
® 2 suites
® 24-hour fitness center
® Business center

Robinson Rancheria Resort & Casino

RUNNING CREEK CASINO

The Habematolel Pomo Tribe of Upper Lake opened the Running Creek Casino in May of 2013.
Housed in a sprung structure and located approximately 1 %2 miles west of Robinson Rancheria,
the Running Creek Casino competes primarily with Robinson Rancheria, Konocti Vista, Coyote
Valley and the Sherwood Valley Casino.

Despite being housed in a Sprung structure, the Running Creek Casino offers an attractive and
comfortable gaming environment that is superior to Robinson Rancheria and Konocti Vista. Air
quality is excellent; the centrally located bar acts as a good focal point and both dining outlets
offer an attractive food product.

PROPERTY FEATURES

CASINO
e 277 Class lll slot machines
® 6 table games

May 2022 GMA 010-22: Koi Nation Impact Study Page 59



FOoD & BEVERAGE
e The Wild Creek Restaurant
e Hot Springs Express (quick-serve outlet)
e On the Rocks (casino bar)
e Fire Water (bar and lounge)

Running Creek Casino

KONOCTI VISTA CASINO RESORT

The Konocti Vista Casino Resort is located in Lakeport on the south side of Clear Lake. It does not
enjoy a particularly convenient location. Visitors must drive across the reservation to access the
casino. The property features an exterior corridor motel, RV park and marina.

The property recently underwent a remodel. All hotel rooms were renovated; the casino interior
was redone, and the exterior received new facia.

Konocti Vista primarily competes with Robinson Rancheria, Twin Pine, and the Running Creek
Casino.

PROPERTY FEATURES

CASINO
® 349 Class lll slot machines
e 4 table games
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FOoD & BEVERAGE
e Valentino’s Restaurant
e Taste of Konocti (quick-serve outlet)
e The Point
e Marina Grill

HOTEL
e 74 standard rooms

OTHER AMENITIES
® 74-space RV Park
90-slip marina
Convenience store
Outdoor Swimming Pool
Fitness Center in the RV Park

Konocti Vista Casino Resort

SHERWOOD VALLEY CASINO

The Sherwood Valley Casino in Willits was rebranded in 2009 but remains physically unchanged.
The property, previously called the Black Bart Casino, suffers from certain deficiencies including
a poor location that requires a drive through a residential neighborhood, a poorly located surface
parking lot, no sit-down dining facility, and a cramped casino.

Sherwood Valley serves a very limited market area in and around Willits and Fort Bragg. The
casino was severely impacted by the 2017 wildfires along with a collapse of the illegal marijuana
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industry in the market area. Also, US-101 used to pass through the center of Willits. A recently
completed bypass now diverts traffic one mile to the east.

Sherwood Valley Casino

POSSIBLE FUTURE CASINO COMPETITION

WILTON RANCHERIA

The Wilton Rancheria has been planning a new casino development just south of Sacramento,
CA off CA-99. While several locations were considered during the development process,
including Elk Grove, Galt, and their Historic Rancheria, the final development location will be at
the Elk Grove site. The $500 million resort casino is expected to feature over 110,000, square
feet of gaming space with 2,000 slot machines and 84 table games. Resort amenities are
expected to include 302 hotel rooms in a 12-story hotel, spa and fitness center and a luxury pool,
a movie theater, several food and beverage venues, a ballroom, conference & entertainment
venue, and retail outlets. Wilton Rancheria has partnered with Boyd Gaming to operate the
facility. The developers broke ground on the former site of “Ghost Mall” at CA-99 and Kammerer
Road. The new development, named Sky River Casino, will be the closest casino to both
Sacramento and the south Bay Area. The target date for the casino opening is late 2022.

IONE BAND PLYMOUTH CASINO

The lone Band of Miwok Indians have long planned a casino roughly one mile west of Plymouth,
11 miles from the city of lone, and 30 miles southeast of Sacramento. Since 2006, several lawsuits
to stop construction of the casino have been filed, and each have been unsuccessful. The most
recent case was appealed to the U.S. the Supreme Court and was rejected in October 2018.
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In August 2020, Gov. Gavin Newsom signed a compact with the lone Band of Miwok Indians,
allowing the tribe to build a gaming facility with up 1,200 slot machines and 40 table games. As
of the issuance of this report, the development timeline for this project is unclear, and no
expected opening date has been announced. However, GMA assumed that this casino would be
operational within the forecasted period.

PINOLEVILLE CASINO

The Pinoleville Pomo Nation has long pursued a casino development in Ukiah. In August of 2011,
the tribe signed a compact with the Governor of California, allowing it to build a 28,500 sq. ft.
casino with up to 900 slot machines at a former car dealership on North State Street, north of
Orr Springs Road in central Ukiah. The tribe had originally proposed a $50 million project with a
casino, 125-room hotel, multiple restaurants and 950 parking spaces. Subsequent to that, the
Tribe scaled down their project into a far smaller $18 million facility comprised of 349 electronic
gaming devices and six tables.

JW Gaming, the tribe’s original partner, had initially invested $5.8 million. In March of 2018, JW
Gaming filed a lawsuit against the Pinoleville Pomo Nation and the Canneles Group, alleging fraud
and breach of contract. An attempt by the tribe and the Canneles Group to have the lawsuit
dismissed was denied by the U.S. District Court in October of 2018. Undeterred, the tribe
obtained a new development partner. For the purposes of this analysis, given uncertainties
surrounding the project’s future, GMA did not assume the project would come to fruition during
the analyzed forecast period.

Pinoleville Casino Proposed Development Site

CLOVERDALE RANCHERIA CASINO

The Cloverdale Rancheria of Pomo Indians is a federally recognized tribe of the Pomo Indians of
California. Classified as landless, the tribe obtained 80 acres of land on the south side of
Cloverdale at the intersection of US-101 and Asti Road, approximately nine miles north of
Geyserville.
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In 2016, the Bureau of Indian Affairs approved 62 acres of land be set aside for the tribe’s
reservation. The Cloverdale Rancheria then developed a plan to build a $320 million casino with
2,000 slot machines and 45 table games, a 244-key hotel, spa, 1,300-seat entertainment center,
and convention center. The exact timing associated with this project’s development is still not
fully understood. As such, this casino was not assumed to open within the forecast period.

May 2022 GMA 010-22: Koi Nation Impact Study Page 64



IV. SUBSTITUTION EFFECTS ANALYSIS

MAJOR ASSUMPTIONS

GMA considered the following major assumptions in performing the Substitution Effects Analysis,
which were consistent with assumptions utilized by other consultants hired by the Koi Nation, to
project the substitution effects on local market competitors.

The Project will commence operations in 2028.

e Calendar Year 2033 represents a stabilized year of Project operations for the fully built-
out facility.

e Graton Resort and Casino builds and opens an expanded gaming floor, an additional hotel
tower, and other non-gaming amenities within the forecast period.
Wilton Rancheria Casino opens within the forecast period.

e The lone Band Plymouth Casino opens within the forecast period.
The new Coyote Valley Casino is open today, and the associated Wyndham hotel facility
will open and stabilize operations within the forecast period.

e Consumer behaviors, income growth, and spending patterns will recover from impacts of
the COVID-19 pandemic by the end of calendar year 2022.

e No other changes in the competitive environment occur other than those discussed in
this report.

REGIONAL MARKET CARVEOUT MAP

The first step in performing the Gaming Market Assessment was to divide the greater market
area into market segments based on variations in the demographic composition of the various
communities, access to the subject facility as well as competing facilities, and the availability of
other (non-gaming) entertainment activities. Provided on the following page is a map illustrating
the ten segments used in this analysis and the location of each casino in the region. For each
market segment, total population, adult (21+) population, and average annual household income
(“AAHI”) were quantified.
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SUMMARY OF KEY MARKET SEGMENTS

The following table summarizes the demographics of each of the ten market segments. For each
segment, total population, adult population, and average annual household income (“AAHI”)
were quantified. For the purpose of this analysis and forecast, GMA examined Bay Area market
segments by Asian and Non-Asian sub-segments to further understand their demographic
compositions. GMA performed this detailed analysis for those markets with considerable levels
of Asian population, as the Asian demand segment generally demonstrates a much higher level
of gaming propensity and spend compared to the Non-Asian segment. Demographic statistics
compiled for each market segment were derived at the zip code level and aggregated accordingly.

The following table summarizes current and projected levels of total population, adult
population, and average annual household income (“AAHI”). The total population of the market
area was estimated at roughly 7.4 million in 2021, of which 5.6 million (76.5%) are aged 21 or
older. By 2033, the adult population is expected to surpass 6.1 million. With an AAHI of $171,865
in 2021 and a projected AAHI of more than $225,000 in 2033, income levels in the market area
are among the highest in the United States. As such, GMA significantly discounted projected
growth rates for AAHI in order to maintain conservative projections for the market.

Regional Market Demographic Summary

ADULTPOPULATION (217+
2021 2033 CAGR 2021 2033 CAGR

North 38,727 39,711 0.21% §92,015 $117,789 2.08%
South 563,958 597,312 0.48% | $148164 §$198,688 2.48%
Wed 14,023 14,284 0.15% $89,773 S114167 2.02%
Northead 48,612 48,545  -0.01% | $78,693 $112,260 3.00%
Southead 420,279 452,771 0.62% | $122,976 $168,619 2.67%
San Frandiso Non-Adan 851,600 845314  -0.06% | $193,170 $245471 2.02%
Ead Bay Non-Asan 1,233,366 1,251,334 0.12% | $157,164 $213,538 2.59%
South Bay NorrAdan 890,005 822,746 -0.65% | $196,637 $253,354 2.13%
San Frandso Adan 455,465 558383  1.71% [ $193,170 $245471 2.02%
Eag Bay Adan 430,703 592,605 2.69% |[$157,164 $213,538 2.59%
South Bay Asan 696,555 929,005 2.43% | $196,637 $253,354 2.13%
TOTAL 5,643,293 6,152,010 0.68% | $171,865 $225766 2.29%

Source PCerstg GMA
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GAMING REVENUE CALIBRATION AND PROJECTIONS

In 2021, GMA estimates that the local market generated approximately $2.3 billion in local
market gaming revenue. In the Base Scenario, which factors in anticipated changes to
demographics and competitive market dynamics, the local market is expected to grow by $716.0
million, or an average of 2.3% annual growth, reaching $3.0 billion in 2033. This projection
includes a consideration for the impacts of the gaming and non-gaming expansion at Graton, as
well as other key assumptions outlined in the sections above.

With the Base Scenario complete, GMA layered in the impact of the Project in the Projected
Scenario. Based on the projected revenues for the Project, local market gaming revenue is
projected to increase by $244.2 million, or 8.0% over the Base, reaching $3.3 million in total local
market gaming revenue.

With an understanding of the total local market size, the Project is expected to capture 13.7% of
local market gaming revenue from new market growth and substitution effects, in addition to
approximately $23.7 million from outer market patrons.

Gaming Revenue Projections Summary

Projected

in USD millions Base Scenario

Total Local Market Revenue $3,035.1 $3,279.3
Shiloh Resort & Cadno:

Local Market $ 4494

Outer Market S 237

TOTAL $ 4730

Source: Meigter Economic Consulting, GMA

SUBSTITUTION EFFECTS

To quantify the impact of the Project on the region’s casinos, GMA completed a Substitution
Effect Analysis. GMA compared each market participant’s projected 2033 local market revenue
levels between the Projected Scenario and the Base Scenario, in which the Project does not occur.
As revenues are not publicly reported for the market participants, GMA utilized its proprietary
knowledge of market gaming factors in conjunction with available data in the public domain and
other sources to estimate revenues for each gaming facility.

As mentioned, local market revenue for the Project is anticipated to stem from two primary
sources: new market growth and a substitution effect on regional competitors. In the Projected
Scenario, three tribal gaming facilities are anticipated to experience a substitution effect on local
market gaming revenue of greater than 10%, including River Rock, Sherwood Valley, and Graton.
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The following table details the estimated percentage impact that each regional gaming facility is
expected to experience on their local market gaming revenue.

Projected Local Market Substitution Effects

River Rock -24.24%
Sherwood Valley -14.77%
Graton -11.45%
Konodti Vida -9.39%

Twin Pine -911%

Robinson Rancheria -8.93%

Running Creek -8.34%

Coyote Valley -7.33%

Garda River -71.27%

Colusa -511%

Cache Creek -4.51%

Hard Rock Sacramento -4.38%
Harrah's NorCal -4.30%
Thunder Valley -4.13%
Red Hawk -4.07%
lone Plymouth -4.04%
Jackson Rancheria -4.04%
W ilton Rancheria -4.02%
San Pablo Lytton -3.87%
TOTAL LOCAL MARKET 8.05%

Souce: GMA

As mentioned previously in this document, there are a handful of casinos, namely the Pinoleville
and Cloverdale casinos, that have been proposed in the market but were not assumed in this
analysis. Should these or other similar developments move forward, there would be material
impact to the overall market size and competitive effects projections outlined in this report.

May 2022 GMA 010-22: Koi Nation Impact Study Page 69



DISCLAIMER

Global Market Advisors has made its best effort to secure accurate information, however, much
of the information contained in this report was received from third parties, which Global Market
Advisors did not validate or verify. Accordingly, Global Market Advisors makes no warranty, real
or implied, regarding the data contained in this report. This report also contains projections of
future events based upon certain assumptions. As it is not possible to predict future outcomes
with absolute accuracy, these projections should be treated only as estimates of potential future
results. Actual results may differ due to unforeseen events. Consequently, Global Market
Advisors assumes no liability for the accuracy of these projections.
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APPENDICES

FIRM QUALIFICATIONS

Global Market Advisors, LLC provides clients with market feasibility studies, primary research,
economic impact studies, due diligence, payroll control, operations analysis, business and
marketing plan development, and player reward program design for the gaming, hospitality and
tourism industries. The principals and associates of GMA have hands-on experience in nearly all
aspects of the gaming industry including domestic and international operations, project
development, marketing expertise, and detailed market analysis.

Global Market Advisors is a (Nevada) Limited Liability Corporation with offices in Las Vegas, NV;
Denver, CO; and Singapore.

BIOGRAPHIES OF THE CONSULTING TEAM

STEVEN M. GALLAWAY

Steve Gallaway is Managing Partner at Global Market Advisors. His areas of expertise include
gaming market assessments, hotel and casino feasibility studies, operational reviews and
marketing analysis.

Mr. Gallaway has spent his entire career in the gaming and hospitality industry, starting as a valet
attendant and eventually rising to chief operating officer and managing partner of a casino in
Colorado. Prior to forming GMA, he served as senior vice president of a hospitality consulting
firm where he honed his craft in the fields of gaming market assessments and feasibility analysis.
During the span of his career, Steve developed hands-on experience in operations management,
organizational development, project development, business development, process
improvement, contract negotiations, employee development, and customer service training.

In 2005, Mr. Gallaway formed Gaming Market Advisors. In 2014, the firm was rebranded as
Global Market Advisors, reflecting the company’s evolution as an international gaming, tourism
and hospitality consulting firm.

Mr. Gallaway has completed over 500 feasibility studies, with a strong focus on international
gaming operations and integrated resort development. Mr. Gallaway has worked on more than
1,000 projects in Asia, Western and Eastern Europe, the Caribbean, Central America, Canada, and
Australia. His knowledge and understanding of emerging markets, particularly those in Asia, has
led him to advise institutional investors on new market opportunities in that region, as well as an
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advisor on established markets. Today, Steve’s clients include most public gaming companies,
investment banks, private developers and government institutions.

Mr. Gallaway is a visiting lecturer at the University of Nevada Reno’s School of Continuing
Education where he teaches a class on casino feasibility analysis and marketing measurement.
He is a periodic contributor to Global Gaming Business Magazine and Indian Gaming Magazine,
and has spoken at G2E Las Vegas and the Asian Gaming Congress.

Mr. Gallaway graduated from Boston College with a B.A. in Economics.

KIT L. SZYBALA

Kit L. Szybala is a Partner and the Executive Director of Operations at GMA. Mr. Szybala oversees
the output and quality of GMA’s feasibility studies, due diligence assignments, strategic planning
assessments, and market assessments.

While at GMA, Kit has created over 200 robust financial models in various markets globally. As a
part of completing these financial models, he has evaluated over 300 casinos and integrated
resorts. Mr. Szybala has written a multitude of extensive, analytical reports, including feasibility
studies, impact and cannibalization studies, gaming market assessments, hotel market
assessments, non-gaming amenity analyses, and strategic planning assessments.

Kit has in-depth experience in various markets with broad knowledge of markets in the United
States, Canada, India, Japan, and Australia. Recently, he completed a white paper entitled
“Gaming in India: An Evaluation of the Market’s Potential” and assisted in the completion of the
white paper entitled “Japan Integrated Resorts.”

Mr. Szybala is a visiting lecturer on casino feasibility analysis at the University of Nevada, Reno’s
School of Continuing Education. He is a periodic contributor to Global Gaming Business (GGB)
Magazine and Asia Gaming Brief and is often referenced for market insights in gaming industry
articles. Kit frequently participates on panels and presents at industry conferences, seminars,
and events, including ICE Totally Gaming and Sports Betting and Gaming India. Kit was appointed
to the 2018-2019 Class of the Emerging Leaders of Gaming 40 Under 40, a program that
recognizes gaming industry professionals under the age of 40 who are making significant impacts
on the industry.

He began his career in hospitality working with Vail Resorts as a member of the Vail Resorts
College Program. This program gave him valuable insight into hospitality management and
operations by giving him various opportunities to meet with chief members of resort
management. It also afforded him the opportunity to work in several different capacities for the
corporation, giving him the opportunity to understand the intricacies of resort operations.
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Kit graduated from Southern Methodist University as a Hunt Leadership Scholar with a B.B.A. in
Finance, B.A. in International Studies — European Concentration, and minor in History.

JACK GALLAWAY

Jack Gallaway is an Associate at Global Market Advisors. Jack works with the Research and
Analysis team to conduct primary research and due diligence, as well as prepare forecasting
models, feasibility studies, market assessments, and other analytical reports.

Since starting with GMA as an Analyst in 2017, Jack has worked on projects covering all areas of
GMA'’s expertise in various markets in North America, Asia, and Europe. He has also played a
central role in growing the team and crafting new and evolving methodologies. This includes
research and revenue forecasting in many of the first legal sports betting and iGaming
jurisdictions in the United States, as well as actively monitoring the performance of gaming
markets worldwide.

In addition to his role in Research and Analysis, Jack directly supports GMA’s Government Affairs
team, including legislative and regulatory analysis, communications, strategy, and RFP oversight
and review. He also assists with GMA’s marketing and public relations efforts, including
maintaining the company’s internal client database and working with its strategic partners for
events and content programming.

Jack has contributed to several of GMA’s White Papers and Research Briefs, including the
Economics of Sports Betting. His writing has also been featured in Global Gaming Business
Magazine on topics including sports betting, iGaming, and political economy.

Jack graduated from the University of Wisconsin-Madison with a B.A. in Political Science and a
Certificate in Environmental Studies.
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I. EXECUTIVE SUMMARY

The Koi Nation of Northern California (“Koi Nation”) is interested in developing a casino on Shiloh
Road in Santa Rosa, California (“Shiloh Road Casino” or “Project”). The Project’s proposed
location is 222 E. Shiloh Road. Today, the site is an operational vineyard (Shiloh Vineyard Estate)
that spans 68.6 acres. Koi Nation has begun working on the Fee to Trust (“FTT”) process for the
Shiloh Road site and has engaged Acorn Environmental (“Acorn”) to assist in the preparation of
an Environmental Impact Study.

Acorn previously engaged Global Market Advisors (“GMA”) to assist with social and economic
impact related tasks for the gaming development scenario. Recently, Acorn asked GMA to
complete a market assessment and economic impact assessment for an alternative development
scenario, in which the site only features a hotel, food & beverage component and winery offering
(“Project”). In this scenario, GMA assumed the following development program is utilized:

e Hotel —200 rooms

e Dining—4,700 square feet

e Spa-14,000 square feet

e Winery — 20,000 square feet

e Visitor Center — 5,000 square feet

As a part of this scope of work, GMA prepared a market assessment for this alternative scenario,
including projected revenues, expenses and earnings before interest, taxes, depreciation, and
amortization (“EBITDA”) for the Project. With the performance of the Project understood in this
alternative scenario, GMA prepared the following economic impact assessment, which calculated
impacts the Project would have on the host county (Sonoma County) in terms of total output,
employment, and labor income during both the Construction Phase and Operational Phase.

ABOUT GMA

Global Market Advisors is the leading international provider of consulting services to the gaming,
entertainment, sports, and hospitality industries with offices located in Las Vegas, NV; Denver,
CO; and Singapore. The company's market experience extends throughout all regions of the
Americas, Eastern and Western Europe, Australia, and Asia. GMA provides clients with strategic
planning, market feasibility studies, primary research, due diligence, general counsel, payroll
control, operations analyses, government relations, responsible gaming initiatives, business and
marketing plans, and reward program design. GMA's clients consist of the majority of public
gaming companies, more than 80 Native American tribes, commercial and investment banks, and
government agencies from around the world.
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II. ECONOMIC IMPACT STATEMENT OVERVIEW

The Economic Impact Statement (“EIS”) examines economic impact projections that the Project
would be expected to generate. To do so, it is first necessary to define an impacted region to
calculate the economic impacts of development and operations in the projected scenario. There
is no rule of thumb for this definition, as impacts would likely extend throughout the state of
California and could be examined more finitely at the host city level. For the purposes of this
analysis, GMA utilized Sonoma County as the defined subject region. The expected impacts are
measured in terms of the net change in total spending (output), household incomes (labor
income), and job creation (employment) in the county. The statistical information contained in
the previously completed Socioeconomic Analysis was further utilized to understand relative
effects on employment, housing, schools, and select municipal services.

METHODOLOGY

GMA employed IMPLAN’s Input-Output/Social Accounting Matrix Model (“I-O/SAM”) to
determine the potential economic impact of the Project. The Input-Output economic model
depicts how the total output of each industry in an economy depends on inter-industry demands
and final demands by putting transactions in a matrix framework. In other words, a tourism
project, like a hotel and/or winery, has effects on other industries in its trade area. The I-O/SAM
model measures those effects by using a series of multipliers. These multipliers consider all
aspects of the input-output framework, including which inputs and outputs will come from the
subject region.

The impacts of the Project will occur in two phases: the Construction Phase and the Operations
Phase. Construction impacts are temporary in that they only are experienced during the
construction and development of the Project, with some ripple effects® in the local economy for
a short period after construction is completed. The second phase will result from the ongoing
operations of the Project and will have an annual, recurring impact to the county. For each phase,
GMA calculated the impacts on Total Output, Employment, and Labor Income for the
construction phase and operations phase.

1 Ripple effects are essentially a multiplier effect, meaning that money earned by construction employees and
materials suppliers will then be re-spent in the local economy, further benefiting other businesses in the region, as
well as the benefits resulting from the incremental spending ability of those businesses, and so on.
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DIRECT, INDIRECT, AND INDUCED EFFECTS

Throughout this report, GMA will refer to three types of effects: the Direct Effect, the Indirect
Effect, and the Induced Effect. These effects are used to describe the types of output generated
by the Project, and these terms are best defined in the context in which they are used. The effect
on employment (jobs created) offers a very clear example:

DIRECT EFFECT ON EMPLOYMENT

In this context Direct Effect refers to jobs created by patron expenditures in the study region. As
an example, if 100 people a day visit a hotel, those people would be served by employees working
at the property. In addition, some people may choose to eat at a nearby restaurant, shop in a
local store or purchase fuel at a nearby service station or convenience store. Their demand for
goods and services at these businesses would create additional employment. Direct Effect on
Employment includes those jobs created by the development as well as jobs created by
businesses around the Project that service the development’s patrons.

INDIRECT EFFECT ON EMPLOYMENT
Technically, the Indirect Effect is caused by inter-industry transactions. Simply put, in providing

goods and services to its customers, the hotel needs inputs from other sources such as utilities,
food suppliers, laundry and janitorial supplies. A local food distributor will have to hire additional
delivery drivers and warehouse personnel to properly serve the hotel and winery. A local laundry
provider will have to hire additional staff to keep up with the demands of the resort’s restaurants
and hotel. The demands of the Project for other industries’ goods and services create jobs in
other industrial sectors. This is the Indirect Effect on Employment.

INDUCED EFFECT ON EMPLOYMENT

Induced Effects are the factor-institution interactions of labor and capital. Simply put, when
newly employed people receive their paychecks, they go out and spend money. They shop at the
local supermarket and buy products and services from other local and regional businesses. That
consumption, which obviously has nothing to do with hotel’s customers’ expenditures, creates
another set of jobs at retail stores and service establishments. In addition, those new workers
hired by merchants to service the resort’s employees in turn spend their money at other area
merchants, creating more jobs. This is the Induced Effect on Employment.

KEY INPUTS

GMA based its construction impact forecasts for this alternative scenario on the construction and
development costs prepared by other consultants hired by Koi Nation. These development costs
were appropriately adjusted to account for factors such as local vs. non-local purchases as well
as the difference in overall amenity program and quality level of those amenities. It is important
to note that since the preparation of these construction and development cost estimates, prices
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of goods and services in this industry have grown considerably due to macroeconomic impacts.
As a result of these high-level development cost estimates, GMA expects that the Project would
incur a development cost of ~$230 million in this scenario.

GMA based its operating impact forecasts on the financial ProForma Income Statement analyses
the consulting team prepared as a part of the alternative development scenario market
assessment. ProForma Income Statements were prepared for both the hotel and winery.

In GMA’s analysis of impacts from operations, GMA considered the impacts of resort and winery
revenues, staffing, and employee earnings as the Direct impacts, in addition to small amounts of
spending by hotel patrons in the county that would take place as a result of their trips. Indirect
impacts are calculated based on the projected spending by the proposed Project on goods and
services, as well as the ripple effects that result from this spending. Induced impacts are
calculated through the IMPLAN model based on changes in consumption, driven by the Project’s
employees’ earnings and the earnings of businesses benefiting from indirect expenditures.
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I1l. ECONOMIC IMPACT ANALYSIS

This chapter illustrates the projected economic impacts of construction and operations of the
Shiloh Resort.

CONSTRUCTION IMPACTS

The first phase of economic impacts will be the construction phase. As previously discussed,
construction employment and spending are only temporary but can have substantial impacts on
the regional economy. It is anticipated that the construction phase will last for a period of
approximately 24 months. GMA notes that employment counts below are presented in terms of
man-years of employment.?2

CONSTRUCTION COSTS

Construction expenditures generally fall into several different categories, each of which has some
local and non-local components. Hard costs reflect the actual construction materials and labor.
Soft costs reflect architectural services, other professional services, financing costs, start-up
expenses, and other non-material expenses. Based on GMA's estimates which were based on
the benchmark costs other consultants provided for the casino development scenario, the total
construction cost for the Project is estimated at ~$230 million. In evaluating the inputs for this
phase of the analysis, GMA paid close attention to those components of the development that
would be considered non-local expenses and would not have an impact on the subject region.
As such, GMA assumed that all hard costs would stem from within the state of California, and
that only a fraction of soft costs would consist of in-state purchases. GMA further discounted
these costs to consider only those components of the development that would stem from within
Sonoma County.

TOTAL OUTPUT

Total output measures the value of goods and services that go into the construction of the
Project, including the induced and indirect impacts experienced in the regional economy. The
direct impact from construction related activities and local procurement is estimated at $187.4
million. The indirect outputs resulting from development are estimated at $35.7 million. The
generation of direct and indirect employment will increase household incomes in the region. As
a result, there will be an increase in consumption for the region. The increase in consumption,
or induced output, is estimated at $78.0 million. Overall, GMA projects that a total of

ZA “man-year” is a unit of measurement that amounts to the work of one person over one year.

November 2022 GMA 027-22: Alternative Scenario Economic Impact Study Page 5




approximately $301.0 million in economic output would be generated within Sonoma County
during the construction phase.

Total Output from Construction

in USD millions Direct Indirect Induced TOTAL*
55 - Construction of new commercial structures, including farm structures $181.6 - - $181.6
449 - Owner-occupied dwellings - - $13.7 $13.7
457 - Architectural, engineering, and related services $5.8 $3.3 $0.2 $9.3
447 - Other real estate - $3.2 $3.2 $6.3
396 - Wholesale - Other durable goods merchant wholesalers S $4.3 $0.5 $4.8
490 - Hospitals - - $3.9 $3.9
448 - Tenant-occupied housing = = $3.2 $3.2
509 - Full-service restaurants - $0.2 $2.5 $2.7
441 - Monetary authorities and depository credit intermediation = $0.7 $1.7 $2.4
483 - Offices of physicians - - $2.0 $2.0
534 - Other local government enterprises - $0.4 $1.7 $2.0
510 - Limited-service restaurants - $0.0 $1.9 $1.9
472 - Employment services - $1.0 $0.8 $1.8
413 - Retail - Nonstore retailers - $0.1 $1.6 $1.7
400 - Wholesale - Other nondurable goods merchant wholesalers = $0.7 $1.0 $1.7
394 - Wholesale - Household appliances and electrical and electronic goods - $1.4 $0.3 $1.6
453 - Commercial and industrial machinery and equipment rental and leasing - $1.4 $0.1 $1.5
512 - Automotive repair and maintenance, except car washes - $0.2 $1.3 $1.5
469 - Management of companies and enterprises = $0.8 $0.7 $1.5
455 - Legal services - $0.6 $0.8 $1.4
417 - Truck transportation - $1.0 $0.3 $1.3
456 - Accounting, tax preparation, bookkeeping, and payroll services - $0.7 $0.5 $1.3
399 - Wholesale - Petroleum and petroleum products = $0.8 $0.4 $1.2
406 - Retdail - Food and beverage stores - $0.0 $1.2 $1.2
442 - Other financial investment activities = $0.1 $1.1 $1.2
28 - Stone mining and quarrying - $1.1 $0.0 $1.1
47 - Electric power transmission and distribution = $0.4 $0.7 $1.1
207 - Other concrete product manufacturing - $1.1 $0.0 $1.1
405 - Retail - Building material and garden equipment and supplies stores - $0.6 $0.5 $1.1
444 - Insurance carriers, except direct life - $0.1 $0.9 $1.1
Other - $11.5 $31.2 $42.6
TOTAL $187.4 $35.7 $78.0 $301.0

* minor inequalities due to rounding

|TOTAL JOBS (MAN-YEARS)

The following table summarizes the estimated man-years of employment that could be
generated as a result of the development of the Shiloh Resort. The direct impact of construction
is expected to result in 1,327 man-years of employment. Each of these direct jobs is anticipated
to be generated in construction related fields. An additional 173 man-years of employment are
projected to stem from indirect impacts, with an additional 455 man-years through induced
impacts. In total, the construction phase is projected to result in 1,955 man-years of
employment.
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Total Employment from Construction (Man-Years)

Direct Indirect Induced TOTAL*

55 - Construction of new commercial structures, including farm structures 1,293 - - 1,293
457 - Architectural, engineering, and related services 35 20 1 56
396 - Wholesale - Other durable goods merchant wholesalers - 16 2 18
447 - Other real estate - 15 15 30
472 - Employment services - 11 9 20
417 - Truck transportation - 6 2 8
456 - Accounting, tax preparation, bookkeeping, and payroll services - 5 4 9
207 - Other concrete product manufacturing - 5 0 5
405 - Retail - Building material and garden equipment and supplies stores - 4 3 7
477 - Landscape and horticultural services - 4 2 6
455 - Legal services - 4 5 8
453 - Commercial and industrial machinery and equipment rental and leasing - 4 0 4
470 - Office administrative services - 3 2 5
469 - Management of companies and enterprises - 3 3 6
394 - Wholesale - Household appliances and electrical and electronic goods - 3 1 3
509 - Full-service restaurants - 3 31 33
475 - Investigation and security services - 3 3 5
28 - Stone mining and quarrying - 2 0 2
476 - Services to buildings - 2 4 6
462 - Management consulting services - 2 2 4
395 - Wholesale - Machinery, equipment, and supplies - 2 0 2
421 - Couriers and messengers - 2 2 4
473 - Business support services - 2 1 3
400 - Wholesale - Other nondurable goods merchant wholesalers - 2 3 5
441 - Monetary authorities and depository credit intermediation - 2 4 6
512 - Automotive repair and maintenance, except car washes - 2 10 12
418 - Transit and ground passenger transportation - 2 6 8
198 - Brick, tile, and other structural clay product manufacturing - 2 0 2
440 - Securities and commodity contracts intermediation and brokerage - 1 4 6
204 - Ready-mix concrete manufacturing - 1 0 1
Other - 40 338 378
TOTAL 1,327 173 455 1,955

* minor inequalities due to rounding

|TOTAL LABOR INCOME
As a result of the creation of the direct jobs, $73.7 million in labor income is projected to accrue

to Sonoma County residents. Indirect wages are projected at approximately $9.0 million.
Incremental regional consumption attributable to these earnings is projected to create an
induced impact of $20.2 million in regional earnings, for a total impact of $103.0 million in
regional labor income.
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Total Labor Income from Construction

in USD millions Direct Indirect Induced TOTAL*
55 - Construction of new commercial structures, including farm structures $71.9 - - $71.9
457 - Architectural, engineering, and related services $1.9 $1.1 $0.1 $3.0
490 - Hospitals S o $2.0 $2.0
396 - Wholesale - Other durable goods merchant wholesalers - $1.1 $0.1 $1.3
483 - Offices of physicians S > $1.2 $1.2
509 - Full-service restaurants - $0.1 $0.9 $1.0
469 - Management of companies and enterprises - $0.4 $0.3 $0.7
534 - Other local government enterprises - $0.1 $0.6 $0.7
472 - Employment services S $0.4 $0.3 $0.7
486 - Outpatient care centers - - $0.6 $0.6
406 - Retdail - Food and beverage stores = $0.0 $0.5 $0.5
491 - Nursing and community care facilities - - $0.5 $0.5
510 - Limited-service restaurants = $0.0 $0.5 $0.5
512 - Automotive repair and maintenance, except car washes - $0.1 $0.4 $0.5
441 - Monetary authorities and depository credit intermediation = $0.2 $0.3 $0.5
493 - Individual and family services - - $0.5 $0.5
455 - Legal services = $0.2 $0.2 $0.4
521 - Religious organizations - - $0.4 $0.4
511 - All other food and drinking places - $0.0 $0.4 $0.4
405 - Retdail - Building material and garden equipment and supplies stores - $0.2 $0.2 $0.4
484 - Offices of dentists = $0.0 $0.4 $0.4
456 - Accounting, tax preparation, bookkeeping, and payroll services - $0.2 $0.2 $0.4
447 - Other real estate - $0.2 $0.2 $0.4
400 - Wholesale - Other nondurable goods merchant wholesalers - $0.1 $0.2 $0.4
417 - Truck transportation - $0.3 $0.1 $0.4
411 - Retail - General merchandise stores - $0.0 $0.3 $0.4
439 - Nondepository credit infermediation and related activities - $0.0 $0.3 $0.3
207 - Other concrete product manufacturing - $0.3 $0.0 $0.3
394 - Wholesale - Household appliances and electrical and electronic goods - $0.3 $0.0 $0.3
445 - Insurance agencies, brokerages, and related activities - $0.0 $0.2 $0.3
Other - $3.7 $8.0 $11.7
TOTAL $73.7 $9.0 $20.2 $103.0

* minor inequalities due to rounding

OPERATIONAL IMPACTS

For the operational phase, projections were prepared for calendar year 2027, representing a full
year of fully stabilized operations of the Project. However, for comparison purposes, GMA
adjusted the model year input in IMPLAN to 2033 to provide a direct comparison to the previously
completed scenario projections.

In 2027, the Project is anticipated to achieve a gross revenue level of $50.8 million. In preparing
impact projections, GMA evaluated the percentage of revenues that will have an impact on
Sonoma County, in comparison to those that will be distributed outside of the county. This
portion of the analysis also evaluated the Project’s potential impact on vineyard and winery
expenditure, food & beverage expenditure, retail expenditure and gas/local transport
expenditure in the subject region.
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The following table illustrates the projected revenue and expense levels that GMA utilized to
estimate total salaries, employment, and other expenses associated with Project operations. A
portion of these incomes — along with the other development expenditures made possible by the
resort revenues and other direct spending by out of region customers — constitute the gross
direct impacts of operations. This section of the report outlines the total output, jobs, labor
income, and fiscal impact of Project operations as calculated using the IMPLAN model.

ProForma Income Statement

Summary, Overall Project

2027
Revenue
Hotel Asset Revenue $ 42,694,479
Winery Asset Revenue $ 8,064,000

TOTAL PROJECT REVENUE $50,758,479

Expenses
Hotel Asset Expenses $ 30,096,402
Winery Asset Expenses $ 5,827,230

TOTAL PROJECT EXPENSES $35,923,632

TOTAL PROJECT EBITDA $14,834,847

Source: GMA

TOTAL OUTPUT

Direct output measures the total spending by the Project patrons, including labor income from
gratuities, less expenditures that occur outside of the study area. The net direct impact from
operations is estimated at $39.9 million. The indirect output resulting from operation, which
emanates from economic activities of suppliers and vendors and has a ripple effect in the regional
economy, is estimated at $12.0 million. The induced spending, reflecting increased consumption
attributable to the direct and indirect earnings, is projected to result in $11.9 million of output.
Overall, GMA projects that approximately $63.9 million in economic output would be generated
within Sonoma County on an annual basis once the Project is operational, in 2033 dollars. The
following table demonstrates these impacts on various sectors that would result from
operational spending and employee spending, as well as the ripple effects throughout the
economy.
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Total Output from Operations

in USD millions Direct Indirect Induced TOTAL*

507 - Hotels and motels, including casino hotels $24.4 $0.0 $0.0 $24.4
509 - Full-service restaurants $10.5 $0.1 $0.4 $11.0
107 - Wineries $5.0 $0.2 $0.0 $5.1

449 - Owner-occupied dwellings - - $2.1 $2.1

447 - Other real estate S $1.4 $0.5 $1.9
469 - Management of companies and enterprises - $1.0 $0.1 $1.1

511 - All other food and drinking places = $0.8 $0.1 $1.0
432 - Cable and other subscription programming - $0.8 $0.1 $0.9
47 - Electric power transmission and distribution = $0.5 $0.1 $0.6
490 - Hospitals - - $0.6 $0.6
534 - Other local government enterprises - $0.3 $0.3 $0.5
400 - Wholesale - Other nondurable goods merchant wholesalers - $0.4 $0.2 $0.5
448 - Tenant-occupied housing - - $0.5 $0.5
472 - Employment services - $0.3 $0.1 $0.5
441 - Monetary authorities and depository credit intermediation = $0.1 $0.3 $0.4
476 - Services to buildings - $0.3 $0.0 $0.4
456 - Accounting, tax preparation, bookkeeping, and payroll services - $0.3 $0.1 $0.4
60 - Maintenance and repair construction of nonresidential structures - $0.3 $0.1 $0.3
413 - Retail - Nonstore retailers S $0.1 $0.3 $0.3
510 - Limited-service restaurants - $0.0 $0.3 $0.3
4 - Fruit farming - $0.3 $0.0 $0.3
445 - Insurance agencies, brokerages, and related activities - $0.2 $0.1 $0.3
483 - Offices of physicians S S $0.3 $0.3
455 - Legal services - $0.2 $0.1 $0.3
512 - Automotive repair and maintenance, except car washes - $0.1 $0.2 $0.3
479 - Waste management and remediation services - $0.2 $0.0 $0.2
526 - Postal service - $0.2 $0.0 $0.2
444 - Insurance carriers, except direct life - $0.1 $0.1 $0.2
431 - Radio and television broadcasting - $0.2 $0.0 $0.2
433 - Wired telecommunications carriers - $0.1 $0.1 $0.2
Other ($0.0) $3.5 $4.8 $8.3
TOTAL $39.9 $12.0 $11.9 $63.9

* minor inequalities due to rounding

| TOTAL JOBS (FTE)

The following table summarizes the expected total employment impact, in terms of full-time
equivalent (“FTE”) jobs, that is anticipated to stem from Project operations. The direct impact of
operations reflects the staffing level that will create incremental jobs to Sonoma County, which
equates to 372 jobs primarily in the gambling, food & beverage, hospitality, and retail industries.
An additional 70 jobs are projected to be generated through indirect impacts, with an additional
70 jobs through induced impacts. Based on the IMPLAN results, key sectors that are expected to
experience indirect and induced employment impacts include other food & beverage
establishments, real estate, and professional services.
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Total Employment from Operations (Man-Years)

Direct Indirect Induced TOTAL*
507 - Hotels and motels, including casino hotels 228 -
509 - Full-service restaurants 130 1
107 - Wineries 14 0
511 - All other food and drinking places -
447 - Other real estate -

o
N
N
o]

—_
N

469 - Management of companies and enterprises -
472 - Employment services -
476 - Services to buildings -
4 - Fruit farming -
456 - Accounting, tax preparation, bookkeeping, and payroll services -

526 - Postal service -

499 - Independent artists, writers, and performers -
400 - Wholesale - Other nondurable goods merchant wholesalers -
60 - Maintenance and repair construction of nonresidential structures -
465 - Advertising, public relations, and related services -
455 - Legal services -
462 - Management consulting services -
519 - Dry-cleaning and laundry services -
534 - Other local government enterprises -
479 - Waste management and remediation services -
398 - Wholesale - Grocery and related product wholesalers -
470 - Office administrative services -
445 - Insurance agencies, brokerages, and related activities -
417 - Truck transportation -
19 - Support activities for agriculture and forestry -
512 - Automotive repair and maintenance, except car washes -
457 - Architectural, engineering, and related services -

7
4
4
4
4
2
2
477 - Landscape and horticultural services - 2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
475 - Investigation and security services - 1

1

O O ONMNOOOO0ODO0OO0 00 —"000000—0—~—=0NMNDOWULm
_ e ) = )= = N = = = DN NNWNANDNO N

396 - Wholesale - Other durable goods merchant wholesalers -
Other - 16
TOTAL 372 70 70 512

* minor inequalities due to rounding

|TOTAL LABOR INCOME
As a result of the creation of new direct jobs, $13.5 million in annual labor income is projected to

(%]
o
o
o

accrue to Sonoma County residents. Net indirect wages in other sectors is projected at $3.2
million, and incremental regional consumption attributable to these direct and indirect earnings
is projected to result in an induced impact of $3.1 million. Overall, the Project is expected to
generate $19.8 million in labor income on an annual basis, in projected 2033 dollars.
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Total Labor Income from Operations

in USD millions Direct Indirect Induced TOTAL*
507 - Hotels and motels, including casino hotels $8.5 $0.0 $0.0 $8.5
509 - Full-service restaurants $3.9 $0.0 $0.1 $4.1
107 - Wineries $1.1 $0.0 $0.0 $1.1
469 - Management of companies and enterprises - $0.5 $0.1 $0.5
511 - All other food and drinking places - $0.4 $0.1 $0.4
490 - Hospitals - - $0.3 $0.3
526 - Postal service = $0.2 $0.0 $0.2
483 - Offices of physicians - - $0.2 $0.2
534 - Other local government enterprises - $0.1 $0.1 $0.2
472 - Employment services - $0.1 $0.0 $0.2
476 - Services to buildings - $0.1 $0.0 $0.1
447 - Other real estate - $0.1 $0.0 $0.1
400 - Wholesale - Other nondurable goods merchant wholesalers = $0.1 $0.0 $0.1
456 - Accounting, tax preparation, bookkeeping, and payroll services - $0.1 $0.0 $0.1
512 - Automotive repair and maintenance, except car washes = $0.0 $0.1 $0.1
406 - Retdil - Food and beverage stores - $0.0 $0.1 $0.1
486 - Outpatient care centers - - $0.1 $0.1
510 - Limited-service restaurants - $0.0 $0.1 $0.1
445 - Insurance agencies, brokerages, and related activities - $0.1 $0.0 $0.1
491 - Nursing and community care facilities - - $0.1 $0.1
479 - Waste management and remediation services - $0.1 $0.0 $0.1
4 - Fruit farming - $0.1 $0.0 $0.1
47 - Electric power transmission and distribution - $0.1 $0.0 $0.1
477 - Landscape and horticultural services - $0.1 $0.0 $0.1
455 - Legal services S $0.0 $0.0 $0.1
441 - Monetary authorities and depository credit intermediation - $0.0 $0.1 $0.1
60 - Maintenance and repair construction of nonresidential structures - $0.1 $0.0 $0.1
493 - Individual and family services - - $0.1 $0.1
439 - Nondepository credit infermediation and related activities - $0.0 $0.0 $0.1
411 - Retail - General merchandise stores - $0.0 $0.1 $0.1
Other ($0.0) $1.0 $1.3 $2.3
TOTAL $13.5 $3.2 $3.1 $19.8

* minor inequalities due to rounding

FISCAL IMPACT

There will be fiscal impacts resulting from the construction and operation of the Project at the
local, county, state, and federal levels from a variety of taxes. At the state and local level,
adjustments were made to sales taxes, property taxes, and State/Local non-taxes by the ratio of
indirect and induced output to total output to reflect the likely exemption status of direct
spending occurring at the facility. In some cases, there may be tax exemptions due to purchases
by the Koi Nation. The IMPLAN model creates a projection of the total taxes, such that these
discounts are not reflected in the resulting tables.
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CONSTRUCTION

The total federal tax contribution during the construction phase is projected at $29.1 million,
primarily consisting of social insurance and personal income taxes. The state and local taxes
during the construction phase are projected at $11.1 million, the majority of which would be
taxes on construction materials and property taxes.

Tax Revenue from Project Construction

Employee Proprietor Production &
in USD millions Compensation Income Imports Households  Corporations
FEDERAL
Social Insurance Tax- Employee Contribution $6.6 $2.0 - - - $8.6
Social Insurance Tax- Employer Contribution $6.0 - - - - $6.0
Tax on Production and Imports: Excise Taxes - - $0.4 - - $0.4
Tax on Production and Imports: Custom Duty - - $0.3 - - $0.3
Corporate Profits Tax - - - $0.8 $0.8 $0.8
Personal Tax: Income Tax - - - $13.0 - $13.0
Personal Tax: Estate and Gift Tax - - - - - -
TOTAL $12.6 $2.0 $0.6 $13.8 $0.8 $29.1
STATE & County
Social Insurance Tax- Employee Contribution $0.2 - - - - $0.2
Social Insurance Tax- Employer Contribution $0.3 - - - - $0.3
TOPI: Sales Tax = = $3.4 - - $3.4
TOPI: Property Tax - - $1.2 - - $1.2
TOPI: Motor Vehicle License o o $0.1 o o $0.1
TOPI: Severance Tax - - $0.0 - - $0.0
TOPI: Other Taxes - - $0.4 - - $0.4
TOPI: Special Assessments - - $0.0 - - $0.0
OPI: Corporate Profits Tax - - - - $0.3 $0.3
Personal Tax: Income Tax - - - $5.0 - $5.0
Personal Tax: Motor Vehicle License - - - $0.1 - $0.1
Personal Tax: Property Taxes - - - $0.0 - $0.0
Personal Tax: Other Tax (Fish/Hunt) - - - $0.0 - $0.0
TOTAL $0.5 - $5.1 $5.2 $0.3 $11.1
| OPERATIONS

During the operations phase, the Project is expected to generate $5.1 million in federal taxes and
$3.1 million in state and local taxes annually. It is important to note that the Koi Nation is a
sovereign nation that receives tax exemptions. As such, the actual tax benefits will likely vary
from those presented in the following tables addressing tax revenues during the operations
phase for the Project.
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Tax Revenue from Project Operations

Employee Proprietor Production &
in USD millions Compensation Income Imports Households  Corporations TOTAL

FEDERAL

Social Insurance Tax- Employee Contribution $1.3 $0.2 = = o $1.4
Social Insurance Tax- Employer Contribution $1.2 - - - - $1.2
Tax on Production and Imports: Excise Taxes - - $0.1 - - $0.1
Tax on Production and Imports: Custom Duty - - $0.1 - - $0.1
Corporate Profits Tax o o o o $0.3 $0.3
Personal Tax: Income Tax - - - $1.9 - $1.9

Personal Tax: Estate and Gift Tax - - o o - -

TOTAL $2.5 $0.2 $0.3 $1.9 $0.3 $5.1
STATE

Social Insurance Tax- Employee Contribution $0.0 - - - - $0.0
Social Insurance Tax- Employer Contribution $0.1 - - - - $0.1
TOPI: Sales Tax = S $1.3 = o $1.3
TOPI: Property Tax - - $0.1 - - $0.1
TOPI: Motor Vehicle License - - $0.0 - - $0.0
TOPI: Severance Tax - - $0.0 - - $0.0
TOPI: Other Taxes - - $0.1 - - $0.1
TOPI: Special Assessments - - - - - -
OPI: Corporate Profits Tax - - - - $0.1 $0.1
Personal Tax: Income Tax - - - $0.7 - $0.7
Personal Tax: Motor Vehicle License o o o $0.0 o $0.0
Personal Tax: Property Taxes - - - $0.0 - $0.0
Personal Tax: Other Tax (Fish/Hunt) - - - $0.0 - $0.0
TOTAL $0.1 - $1.5 $0.8 $0.1 $2.5
COUNTY

Social Insurance Tax- Employee Contribution - - - o o -
Social Insurance Tax- Employer Contribution - - - - R .
TOPI: Sales Tax - o $0.1 o - $0.1
TOPI: Property Tax - - $0.4 - - $0.4
TOPI: Motor Vehicle License - - = o - -
TOPI: Severance Tax - - - - R -
TOPI: Other Taxes - - $0.0 - = $0.0
TOPI: Special Assessments - - $0.0 - R $0.0
OPI: Corporate Profits Tax - - S o - .
Personal Tax: Income Tax - - - - - -

Personal Tax: Motor Vehicle License - - = o - -

Personal Tax: Property Taxes - - - $0.0 - $0.0
Personal Tax: Other Tax (Fish/Hunt) - - - - - -
TOTAL - - $0.6 $0.0 - $0.6
Source: GMA * minor inequalities due fo rounding
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IV. SUMMARY OF ECONOMIC IMPACTS

The following tables summarize the anticipated economic impacts of the construction and
operations phase, illustrating the projected overall impact of the Project after all ripple effects of
indirect and induced spending flow through the County. While these tables illustrate the impacts
on the immediate local market in Sonoma County, additional impacts will be generated outside
of the county but within the State of California.

Sonoma County Economic Impacts - Construction Phase

Impact Employment Labor Income Ovutput

Direct 1,327 $116,141,986 $187,366,435
Indirect 173 $11,917,925 $77,955,515
Induced 455 $25,389,806 $35,653,272

TOTAL 1,955 $153,449,717 $300,975,222
Source: IMPLAN, GMA

Sonoma County Economic Impacts - Operations Phase

Impact Employment Labor Income Ovutput

Direct 372 $15,325,481 $39,921,014
Indirect 70 $4,497,807 $12,011,455
Induced 70 $3,888,430 $11,949,464

TOTAL 512 $23,711,718 $63,881,934

Source: IMPLAN, GMA
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DISCLAIMER

Global Market Advisors has made its best effort to secure accurate information, however, much
of the information contained in this report was received from third parties, which Global Market
Advisors did not validate or verify. Accordingly, Global Market Advisors makes no warranty, real
or implied, regarding the data contained in this report. This report also contains projections of
future events based upon certain assumptions. As it is not possible to predict future outcomes
with absolute accuracy, these projections should be treated only as estimates of potential future
results. Actual results may differ due to unforeseen events. Consequently, Global Market
Advisors assumes no liability for the accuracy of these projections.
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APPENDICES

FIRM QUALIFICATIONS

Global Market Advisors, LLC provides clients with market feasibility studies, primary research,
economic impact studies, due diligence, payroll control, operations analysis, business and
marketing plan development, and player reward program design for the gaming, hospitality and
tourism industries. The principals and associates of GMA have hands-on experience in nearly all
aspects of the gaming industry including domestic and international operations, project
development, marketing expertise, and detailed market analysis.

Global Market Advisors is a (Nevada) Limited Liability Corporation with offices in Las Vegas, NV;
Denver, CO; and Singapore. Below is the contact information for the company’s primary point of
contact for this engagement.

Steven M. Gallaway
Managing Partner
Global Market Advisors
2 Steele Street, Suite 201
Denver, CO 80206

O: +1 (303) 759-5944

M: +1 (303) 916-1340

BIOGRAPHIES OF THE CONSULTING TEAM

STEVEN M. GALLAWAY

Steve Gallaway is Managing Partner at Global Market Advisors. His areas of expertise include
gaming market assessments, hotel and casino feasibility studies, operational reviews and
marketing analysis.

Mr. Gallaway has spent his entire career in the gaming and hospitality industry, starting as a valet
attendant and eventually rising to chief operating officer and managing partner of a casino in
Colorado. Prior to forming GMA, he served as senior vice president of a hospitality consulting
firm where he honed his craft in the fields of gaming market assessments and feasibility analysis.
During the span of his career, Steve developed hands-on experience in operations management,
organizational development, project development, business development, process
improvement, contract negotiations, employee development, and customer service training.
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In 2005, Mr. Gallaway formed Gaming Market Advisors. In 2014, the firm was rebranded as
Global Market Advisors, reflecting the company’s evolution as an international gaming, tourism
and hospitality consulting firm.

Mr. Gallaway has completed over 500 feasibility studies, with a strong focus on international
gaming operations and integrated resort development. Mr. Gallaway has worked on more than
1,000 projects in Asia, Western and Eastern Europe, the Caribbean, Central America, Canada, and
Australia. His knowledge and understanding of emerging markets, particularly those in Asia, has
led him to advise institutional investors on new market opportunities in that region, as well as an
advisor on established markets. Today, Steve’s clients include most public gaming companies,
investment banks, private developers and government institutions.

Mr. Gallaway is a visiting lecturer at the University of Nevada Reno’s School of Continuing
Education where he teaches a class on casino feasibility analysis and marketing measurement.
He is a periodic contributor to Global Gaming Business Magazine and Indian Gaming Magazine,
and has spoken at G2E Las Vegas and the Asian Gaming Congress.

Mr. Gallaway graduated from Boston College with a B.A. in Economics.

KIT L. SZYBALA

Kit L. Szybala is a Partner and the Executive Director of Operations at GMA. Mr. Szybala oversees
the output and quality of GMA’s feasibility studies, due diligence assignments, strategic planning
assessments, and market assessments.

While at GMA, Kit has created over 250 robust financial models in various markets globally. As a
part of completing these financial models, he has evaluated over 300 casinos and integrated
resorts. Mr. Szybala has written a multitude of extensive, analytical reports, including feasibility
studies, impact and cannibalization studies, gaming market assessments, hotel market
assessments, non-gaming amenity analyses, and strategic planning assessments.

Kit has in-depth experience in various markets with broad knowledge of markets in the United
States, Canada, India, Japan, and Australia. Recently, he completed a white paper entitled
“Gaming in India: An Evaluation of the Market’s Potential” and assisted in the completion of the
white paper entitled “Japan Integrated Resorts.”

Mr. Szybala is a visiting lecturer on casino feasibility analysis at the University of Nevada, Reno’s
School of Continuing Education. He is a periodic contributor to Global Gaming Business (GGB)
Magazine and Asia Gaming Brief and is often referenced for market insights in gaming industry
articles. Kit frequently participates on panels and presents at industry conferences, seminars,
and events, including ICE Totally Gaming and Sports Betting and Gaming India. Kit was appointed

November 2022 GMA 027-22: Alternative Scenario Economic Impact Study Page 18




to the 2018-2019 Class of the Emerging Leaders of Gaming 40 Under 40, a program that
recognizes gaming industry professionals under the age of 40 who are making significant impacts
on the industry.

He began his career in hospitality working with Vail Resorts as a member of the Vail Resorts
College Program. This program gave him valuable insight into hospitality management and
operations by giving him various opportunities to meet with chief members of resort
management. It also afforded him the opportunity to work in several different capacities for the
corporation, giving him the opportunity to understand the intricacies of resort operations.

Kit graduated from Southern Methodist University as a Hunt Leadership Scholar with a B.B.A. in
Finance, B.A. in International Studies — European Concentration, and minor in History.
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Appendix B-3

Supplemental Competitive Effects Assessment



A MODERN CONSULTING FIRM

MEMORANDUM
To: Acorn Environmental — Koi Nation
From: GMA Consulting
DATE: March 12, 2024
RE: Koi — Supplemental Competitive Effects Discussion

RESULTS AND ANALYSIS

CASE STUDY: IMPACT OF SIGNIFICANT REVENUE DECLINES

After conducting extensive research and analysis, the consulting team at GMA has identified
several markets where casinos have experienced impacts to their gaming revenues by more than
20% and yet managed to remain open. This analysis was focused on commercial gaming markets,
as information was readily and publicly available (whereas this data is not available in tribal
gaming markets). The markets analyzed within this report were selected as they had experienced
some level of market expansion in the last two decades.

Within its analysis, the Consulting Team found that gaming revenue disruptions were caused by
various factors beyond gaming expansion, including the economic recession, regulatory factors,
and increased competition from new entrants into the market.

The COVID-19 pandemic also resulted in significant gaming revenue impacts across multiple
jurisdictions; however, as many businesses received economic aid via governmental programs
like the Paycheck Protection Program and recovered more quickly due to economic impact or
stimulus checks being utilized for discretionary expenditures, GMA chose not to focus on these
examples for its analysis.

GMA observed several instances of properties facing significant challenges due to the emergence
of new competitors, regulatory changes (like smoking bans) and/or macro-economic market
factors, resulting in substantial impacts to gaming revenues. However, despite these obstacles,

LAS VEGAS . SINGAPORE . DENVER
www.GMAConsulting.com



these casinos were able to adapt and regrow revenue after impact via strategic initiatives,
operational changes, and/or product improvement/expansion. Of the analyzed markets
presented in this memorandum, there were no casino closures as a result of the measured
gaming revenue impacts.?

Revenue figures presented in the following section are either presented as net revenue (with
freeplay removed) or gross revenue (inclusive of freeplay) depending on the statistics reported
in each jurisdiction.

CHICAGOLAND MARKET AREA

The wake of the 2008 financial crisis presented challenges for businesses across the nation, and
the casino industry was especially negatively impacted by the economic downturn. In the greater
Chicagoland market, comprising casinos in northern lllinois and northern Indiana, each casino
within the market area experienced substantial declines in gaming revenues, surpassing 20% in
year-over-year (“Y-O-Y”) comparisons.

While most establishments saw quick recovery from the financial crisis, casinos like the Grand
Victoria were not so quickly revived. Grand Victoria Casino saw a 13.5% decrease in net gaming
revenue, falling from $338.7 million to $293.0 million. When compared to 2007 figures, the
casino saw a 33.0% decline in net gaming revenue over the two-year span.

In advance of the Great Recession, the implementation of the Smoke Free lllinois Act in January
2008, which prohibited smoking in enclosed workplaces, markedly decreased casino attendance
with rippling effects throughout casino operations in lllinois. Several casinos in the market
experienced gaming revenue declines near or over 20% in comparison to the prior year of 2007,
including Grand Victoria (-22.4%), Hollywood Casino Aurora (-19.3%), Harrah’s Joliet Hotel &
casino (-21.9%), and Hollywood Casino Joliet (-23.4%). Each of these casinos is still in operation
today.

Further challenges for Grand Victoria were ahead after the opening of Rivers Casino in July 2011,
which lead to a significant decline in gaming revenue for Grand Victoria, which is situated just 30

in 2014, GMA did note the closures of multiple casinos in the Atlantic City market, including Showboat and Trump
Plaza. These casinos had experienced several years of declining gaming revenue before closure, indicative of
inadequate management and failure to adapt to evolving markets such as NY, PA, and others, as opposed to new
players entering their respective market. Revel Casino, burdened by substantial debt from development expenses,
also ceased operations that year. Today, rebranded as Ocean Casino, it is one of the highest ranking Atlantic City
casinos.
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minutes away from the new property. The opening of the new Rivers Casino in 2011 marked a
17.4% Y-O-Y decrease in net gaming revenues, which ballooned to 26.0% in 2012 when
comparing over the two-year period. While this revenue impact was significant, the Grand
Victoria remained open for business until 2018, when ownership eventually sold from MGM and
Hyatt to Eldorado Resorts (later renamed Caesars Entertainment). Ceasars Entertainment still
operates the casino today, which just recently underwent a $4 million expansion in 2022,
underscoring its continued longevity in the market today.

Elsewhere in the market, casinos continued to face challenges alongside the economic turmoil of
the time. The Hollywood Casino Joliet encountered this firsthand when the establishment
experienced a fire during a renovation in 2009. This led to a sharp decline in net gaming revenue
of roughly $63.9 million from the previous year (-34.8% impact), and an exaggerated spike the
following yearin 2010. As aresult of the fire, it took the casino longer to establish a new baseline
for revenue returns. While not fully recovering to pre-recession levels, the Hollywood Joliet
adapted to the changing economic landscape, stabilizing its operations and achieving stabilized
revenue figures between 2015 and 2019.

CINCINNATI/SOUTHERN INDIANA MARKET AREA

In the Cincinnati/Southern Indiana market area, GMA observed gross gaming revenue decreases
of 31.8% and 21.2% from 2012 to 2013 for the Hollywood Casino Lawrenceburg and the Grand
Victoria Casino & Resort Rising Star, respectively. These same casinos experienced further
declines in gaming revenues of 27.3% and 26.0% into 2014. GMA attributes this decline to the
opening of the Hard Rock Casino in Cincinnati in 2013, following Ohio's 2009 constitutional
amendment authorizing one casino in each of the state's four largest cities: Cleveland, Cincinnati,
Columbus, and Toledo.

The Hard Rock facility is located just over 30 minutes away from the Hollywood Casino & Hotel
in Lawrenceburg and is within an hour’s drive away from the Grand Victoria Rising Star.
According to the Indiana Gaming Commission, the Hard Rock Cincinnati became the region’s top
casino within its seventh month of operation.

Once again, each casino within the Cincinnati Indianapolis market area faced similar significant
declines in gaming revenues to the Chicagoland market region due to the 2008 financial crisis.
Particularly, the Grand Victoria Rising Star experienced the most pronounced single-year decline
of 17.6%. Moreover, when considering a biennial Y-O-Y comparison, this establishment
sustained a 25.0% decrease in gaming revenue figures in 2009 comparative to 2007 revenues.
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While both of Grand Victoria Rising Star and Hollywood Casino faced challenges from new market
entrants as well as economic conditions, both establishments remain open and continue to serve
patrons today.

ATLANTIC CITY MARKET AREA

In the Atlantic City market region, GMA noted a significant 27.0% decline in gross gaming revenue
for Harrah’s Atlantic City Casino in their biennial Y-O-Y comparison between 2009 and 2011. This
decrease occurred after the sale and renovation of Trump Marina, previously owned by Trump
Entertainment Resorts, to Landry’s, Inc., which in turn renamed the facility the Golden Nugget
Atlantic City. Prior to the renovation of Golden Nugget, Harrah’s had experienced several
negative single-year and biennial Y-O-Y comparisons.

Despite facing challenges, Harrah’s successfully remained below a 20% decrease in gaming
revenue threshold during the 2008 financial crisis. However, the opening of the Golden Nugget
further exacerbated Harrah’s situation, resulting in negative Y-O-Y growth each year from 2011
to 2016, peaking at a 31.0% drop from 2013 to 2015. Ultimately, Harrah’s underwent a
renovation in 2016, and by 2019, began reporting gaming figures comparable to its pre-2011
numbers.

Although Harrah’s may not have been impacted to the degree of other properties during the
2008 recession, the region as a whole was not immune to market fluctuations. Caesar’s Atlantic
City saw declining biennial Y-O-Y gaming revenues of 21.1% from 2007 to 2009 and 24.8% from
2008 to 2010. While the recession hit the property extremely hard, Caesar’s was able to remain
open after withstanding such a loss.

GREATER CONNECTICUT MARKET AREA

Over the past decade, both Foxwoods Resort Casino and Mohegan Sun have experienced an
almost continuous decrease in gaming revenues due to constant market expansion across the
market area, including gaming expansion in New York, Massachusetts, and Rhode Island.

Even with Foxwoods undergoing renovation and opening its second hotel tower in 2008 and the
addition of the Tanger Outlet Mall, a luxury retail complex, in 2015, the establishment continued
to experience negative year-over-year comparisons from 2006-2017. Likewise, Mohegan Sun
introduced their 400-room, 242,000 square-foot hotel tower in 2016, and it was only in that same
year that they reversed their trend of declining revenue, reporting a 3.0% increase in gaming
revenue from the year prior. During this time, Mohegan sun saw slot revenue fall from $917.6
million in 2006 to $597.4 million in 2016, representing a 34.9% decrease over this time period.
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Like Mohegan Sun, Foxwoods Resort reported slot revenues of $816.8 million in 2006 and saw
its revenue drop to $456.2 million by the end of 2016, representing a staggering 44.2% decrease
over this timespan. This negative trend continued into 2019 for both casinos, with Foxwood
reporting $432.3 million and Mohegan Sun reporting $549.9 million in slot revenue that year, a
47.1% and 40.1% decline, respectively. Although revenues never returned to pre-recession
levels, both Foxwoods and Mohegan Sun successfully repositioned themselves to remain open.

RIVER ROCK EXPANSION IMPACT ANALYSIS

In the initial scope of work, GMA estimated the expected impact a new Koi Nation casino, located
northeast of Sata Rosa, California, would have on gross gaming revenues at competing casinos
within the market in calendar year 2033. This analysis was predicated on gaming revenue
projections prepared for the Project by another consultant of the Nation. River Rock, a tribal
casino owned by the Dry Creek Rancheria Band of Pomo Indians, is in relatively close proximity
to the proposed site of the Koi Nation casino compared to other casinos in the region, and thus
was projected to experience a local market gaming revenue impact of -24.2%.

As the market continues to develop, River Rock Casino recently received approval from Sonoma
County to expand its gaming offering to 1,500 slot machines, which would come in tandem with
an allowance for a host of upgrades and renovations aimed to increase the quality of casino and
non-gaming product offering.

To demonstrate the impact that these proposed improvements would have within the previously
completed model, GMA prepared an additional impact scenario assuming that River Rock
expands with these amenities. As a result of this analysis, it is anticipated if River Rock were to
expand before the Koi project opens, it would experience a -17.6% impact to local market gaming
revenue.
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Appendix B-4

EJScreen Community Report and Climate and Economic
Justice Screen Tool Results



3/12/24, 11:41 AM

Larkfield-Wikiup,

EJScreen Community Report

SEPA
EJScreen Community Report

This report provides environmental and socioeconomic information for user-defined areas,
and combines that data into environmental justice and supplemental indexes.

1 mile Ring Centered at 38.524054,-122.770425
Population: 4,095
Area in square miles: 3.14

__ ASlandsceps COMMUNITY INFORMATION
O T o i
percen perce 16 percent 5 percent
%, Persons with
® U [ t: e Male: Female:
e e, e
79 years $52,07 ﬁ n
%"‘\ Average life Per capita I::::::I::I::: m:;::::d:
"“:"":m’":;% o expectancy income 1,569 64 percent
‘ BREAKDOWN BY RACE
LANGUAGES SPOKEN AT HOME ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
White: 49% Black: 0% American Indian: 0% Asian: 2%
E"gliSh % Hawaiian/Pacific Other race: 0% Two or more Hispanic: 44%
Spanish 26% Islander: 2% races: 2%
Other Indo-European 1% BREAKDOWN BY AGE
Other Asian and Pacific Island 1%
Total Non-English 29% I From Ages Tto 4 5%
I From Ages1t018 23%
[ From Ages 18 and up 1%
[ From Ages 65 and up 22%

https://ejscreen.epa.gov/mapper/ejscreen_SOE.aspx

LIMITED ENGLISH SPEAKING BREAKDOWN

[ Speak Spanish 100%
[ speak Other Indo-European Languages 0%
[ Speak Asian-Pacific Island Languages 0%
[ speak Other Languages 0%

Notes: Numbers may not sum to totals due to rounding. Hispanic population can be of any race.
Source: U.S, Census Bureau, American Community Survey (ACS) 2017-2021. Life expectancy data

comes from the Centers for Disease Control.
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3/12/24, 11:41 AM

Environmental Justice & Supplemental Indexes

The environmental justice and supplemental indexes are a combination of environmental and socioeconomic information. There are thirteen EJ indexes and supplemental indexes in

EJScreen Community Report

EJScreen reflecting the 13 environmental indicators. The indexes for a selected area are compared to those for all other locations in the state or nation. For more information and
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Matter

he supplemental indexes offer a different perspective on community-level vulnerability. They combine data on percent low-income, percent linguistically isolated, percent less than high

calculation details on the E) and supplemental indexes, please visit the E/Screen website.

EJ INDEXES

The EJ indexes help users screen for potential EJ concerns. To do this, the EJ index combines data on low income and people of color
populations with a single environmental indicator.

EJ INDEXES FOR THE SELECTED LOCATION
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Cancer
Risk*

79
72
65
Air Air

Toxics
Respiratory
HI*

6 5
[ T
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SUPPLEMENTAL INDEXES

school education, percent unemployed, and low life expectancy with a single environmental indicator.

SUPPLEMENTAL INDEXES FOR THE SELECTED LOCATION
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https://ejscreen.epa.gov/mapper/ejscreen_SOE.aspx

Toxics
Cancer
Risk*

76
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Air Air

Toxics
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HI*

53
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Releases
To Air

77
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57
52
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Traffic Lead  Superfnd  RMP  Hazardous Underground Wastewater
Proximity Paint Proximity  Facility Waste Storage  Discharge
Proximity  Proximity ~ Tanks

B Sstate Percentile

. National Percentile

B Sstate Percentile

. National Percentile

These percentiles provide perspective on how the selected block group or buffer area compares to the entire state or nation.

Report for 1 mile Ring Centered at 38.524054,-122.770425
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3/12/24, 11:41 AM EJScreen Community Report

EJScreen Environmental and Socioeconomic Indicators Data

POLLUTION AND SOURCES

Particulate Matter (ug/m°) 6.24 8.65 9 8.08 10
Ozone (pph) 508 659 8 61.6 2
Diesel Particulate Matter (ug/m°) 0.091 0.26 10 0.261 13
Air Toxics Cancer Risk* (lifetime risk per million) 30 21 42 25 52
Air Toxics Respiratory HI* 04 0.34 58 0.31 10
Toxic Releases to Air 013 780 5 4,600 3
Traffic Proximity (daily traffic count/distance to road) 210 510 60 210 81
Lead Paint (% Pre-1960 Housing) 012 0.31 38 03 38
Superfund Proximity (site count/km distance) 0.018 017 9 013 15
RMP Facility Proximity (facility count/km distance) 0.35 0.57 63 0.43 10
Hazardous Waste Proximity (facility count/km distance) 099 59 14 19 61
Underground Storage Tanks (count/km?) 11 15 16 39 49
Wastewater Discharge (toxicity-weighted concentration/m distance) 1.2E-05 4 10 22 18
SOCIOECONOMIC INDICATORS

Demographic Index 34% 45% 35 35% 51
Supplemental Demographic Index 12% 15% 42 14% 44
People of Color 51% 61% 38 39% 67
Low Income 18% 28% 38 31% 33
Unemployment Rate 4% 1% 31 6% 4
Limited English Speaking Households 5% 9% 49 5% 74
Less Than High School Education 16% 16% 62 12% 14
Under Age 5 5% 6% 52 6% 54
Over Age 64 22% 16% 19 1% 74
Low Life Expectancy 19% 18% 62 20% 42

iDiesel particulate matter, airtoxics cancer risk, and air toxics respiratory hazard index are from the EPA' Air Toxics Data Update, which is the Agency's ongoing, comprehensive evaluation of air toxics in the United
States. This effort aims to prioritize air toxics, emission sources, and locations of interest for further study. It is important to remémber that the air toxics data presented here provide broad estimates of health risks

aver geographic areas of the country, not definitive risks to specific individuas of locations, Cancer isks and agard indices from the Air Toxis Data Update are reported to ori significant figure and any additional

significant figures here are due to rounding. More information on the Air Toxics Data Update can be found at: https: epa.gov/f
Sites reporting to EPA within defined area: Other community features within defined area:
SUPBITUND . . ..o 0 SEhOOIS ... eee s 1
Hazardous Waste, Treatment, Storage, and Disposal Facilities.............................. 0 Hospitals ........o.oiniii i 0
Water Dischargers...............coovviiiiiiniannnanns ... 0 Places of Worship ...........oovieiii i 1
Air Pollution ..... ... 0
Brownfields.......... ... 0
Toxic Release Inventory ................ooooiiiiiiii 0 Other environmental data:
Air Non-attainment ... Yes
Impaired Waters
Selected location contains American Indian Reservation Lands* ............................. No
Selected location contains a "Justice40 (CEJST)" disadvantaged community ................... No
Selected location contains an EPA IRA disadvantaged community ............................ No

Report for 1 mile Ring Centered at 38.524054,-122.770425
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3/12/24, 11:41 AM

EJScreen Environmental and Socioeconomic Indicators Data

EJScreen Community Report

INDICATOR VALUE STATE AVERAGE STATE PERCENTILE US AVERAGE US PERCENTILE
Low Life Expectancy 19% 18% 62 20% 42
Heart Disease 6.3 52 80 6.1 54
Asthma 10.1 95 65 10 55
Cancer 11 53 84 6.1 12
Persons with Disabilities 11.5% 10.9% 62 13.4% 42
INDICATOR VALUE STATE AVERAGE STATE PERCENTILE US AVERAGE US PERCENTILE
Flood Risk 19% 13% 19 12% 84
Wildfire Risk 0% 30% 0 14% 0
INDICATOR VALUE STATE AVERAGE STATE PERCENTILE US AVERAGE US PERCENTILE
Broadband Internet 9% 10% 51 14% 43
Lack of Health Insurance 3% 1% 28 9% 23
Housing Burden No N/A N/A N/A N/A
Transportation Access No N/A N/A N/A N/A
Food Desert No N/A N/A N/A N/A

Report for 1 mile Ring Centered at 38.524054,-122.770425

www.epa.gov/ejscreen

https://ejscreen.epa.gov/mapper/ejscreen_SOE.aspx
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Climate and Economic Justice Screen Tool Results

Census tract 2010 ID 06097152701
County Name Sonoma County
State/Territory California
Percent Black or African American

alone 0
Percent American Indian / Alaska

Native 0
Percent Asian 0.03
Percent Native Hawaiian or Pacific 0
Percent two or more races 0.06
Percent White 0.66
Percent Hispanic or Latino 0.25
Percent other races 0.06
Percent age under 10 0.06
Percent age 10 to 64 0.69
Percent age over 64 0.23
Total threshold criteria exceeded 0

Total categories exceeded 0

Identified as disadvantaged without

FALSE
considering neighbors

Identified as disadvantaged based
on neighbors and relaxed low FALSE
income threshold only

Identified as disadvantaged due to
tribal overlap

Identified as disadvantaged FALSE

Percentage of tract that is

disadvantaged by area 0
Share of neighbors that are

identified as disadvantaged 0
Total population 4804
Adjusted percent of individuals

below 200% Federal Poverty Line 0.36
(percentile)

Adjusted percent of individuals

below 200% Federal Poverty Line 0.15
Is low income? FALSE
Income data has been estimated

based on geographic neighbor FALSE
income

Greater than or equal to the 90th

percentile for expected agriculture FALSE

loss rate and is low income?




Expected agricultural loss rate
(Natural Hazards Risk Index)
(percentile)

99

Expected agricultural loss rate
(Natural Hazards Risk Index)

9.7198

Greater than or equal to the 90th
percentile for expected building loss
rate and is low income?

FALSE

Expected building loss rate (Natural
Hazards Risk Index) (percentile)

84

Expected building loss rate (Natural
Hazards Risk Index)

0.0576

Greater than or equal to the 90th
percentile for expected population
loss rate and is low income?

FALSE

Expected population loss rate
(Natural Hazards Risk Index)
(percentile)

Expected population loss rate
(Natural Hazards Risk Index)

Share of properties at risk of flood in
30 years (percentile)

46

Share of properties at risk of flood in
30 years

Greater than or equal to the 90th
percentile for share of properties at
risk of flood in 30 years

FALSE

Greater than or equal to the 90th
percentile for share of properties at
risk of flood in 30 years and is low
income?

FALSE

Share of properties at risk of fire in
30 years (percentile)

75

Share of properties at risk of fire in
30 years

15

Greater than or equal to the 90th
percentile for share of properties at
risk of fire in 30 years

FALSE

Greater than or equal to the 90th
percentile for share of properties at
risk of fire in 30 years and is low
income?

FALSE

Greater than or equal to the 90th
percentile for energy burden and is
low income?

FALSE

Energy burden (percentile)

24




Energy burden 2
Greater than or equal to the 90th
percentile for PM2.5 exposure and is FALSE
low income?
PM2.5 in the air (percentile) 67
PM2.5 in the air 9.17
Greater than or equal to the 90th
percentile for diesel particulate FALSE
matter and is low income?
Diesel particulate matter exposure
(percentile) 10
Diesel particulate matter exposure 0.08
Greater than or equal to the 90th
percentile for traffic proximity and is FALSE
low income?
Traffic proximity and volume
(percentile) >4
Traffic proximity and volume 349.29
Greater than or equal to the 90th
percentile for DOT transit barriers FALSE
and is low income?
DOT Travel Barriers Score
(percentile) 13
Greater than or equal to the 90th
percentile for housing burden and is FALSE
low income?
Housing burden (percent)
(percentile) 66
Housing burden (percent) 28
Greater than or equal to the 90th
percentile for lead paint, the median
house value is less than 90th FALSE
percentile and is low income?
Percent pre-1960s housing (lead
paint indicator) (percentile) 27
Percent pre-1960s housing (lead
paint indicator) 8
Median value ($) of owner-occupied
housing units (percentile) o1
Median value ($) of owner-occupied

. . 584000
housing units
Greater than or equal to the 90th
percentile for share of the tract's
land area that is covered by FALSE

impervious surface or cropland as a
percent and is low income?




Greater than or equal to the 90th
percentile for share of the tract's
land area that is covered by
impervious surface or cropland as a
percent

FALSE

Share of the tract's land area that is
covered by impervious surface or
cropland as a percent

1216

Share of the tract's land area that is
covered by impervious surface or
cropland as a percent (percentile)

15

Does the tract have at least 35 acres
init?

TRUE

Tract experienced historic
underinvestment and remains low
income

FALSE

Tract experienced historic
underinvestment

Share of homes with no kitchen or
indoor plumbing (percentile)

0.75

Share of homes with no kitchen or
indoor plumbing (percent)

0.01

Greater than or equal to the 90th
percentile for proximity to
hazardous waste facilities and is low
income?

FALSE

Proximity to hazardous waste sites
(percentile)

49

Proximity to hazardous waste sites

0.74

Greater than or equal to the 90th
percentile for proximity to
superfund sites and is low income?

FALSE

Proximity to NPL (Superfund) sites
(percentile)

25

Proximity to NPL (Superfund) sites

0.02

Greater than or equal to the 90th
percentile for proximity to RMP sites
and is low income?

FALSE

Proximity to Risk Management Plan
(RMP) facilities (percentile)

47

Proximity to Risk Management Plan
(RMP) facilities

0.32

Is there at least one Formerly Used
Defense Site (FUDS) in the tract?

Is there at least one abandoned
mine in this census tract?




There is at least one abandoned
mine in this census tract and the
tract is low income.

FALSE

There is at least one Formerly Used
Defense Site (FUDS) in the tract and
the tract is low income.

FALSE

Is there at least one Formerly Used
Defense Site (FUDS) in the tract,
where missing data is treated as
False?

FALSE

Is there at least one abandoned
mine in this census tract, where
missing data is treated as False?

FALSE

Greater than or equal to the 90th
percentile for wastewater discharge
and is low income?

FALSE

Wastewater discharge (percentile)

Wastewater discharge

Greater than or equal to the 90th
percentile for leaky underground
storage tanks and is low income?

FALSE

Leaky underground storage tanks
(percentile)

60

Leaky underground storage tanks

2.7

Greater than or equal to the 90th
percentile for asthma and is low
income?

FALSE

Current asthma among adults aged
greater than or equal to 18 years
(percentile)

52

Current asthma among adults aged
greater than or equal to 18 years

969

Greater than or equal to the 90th
percentile for diabetes and is low
income?

FALSE

Diagnosed diabetes among adults
aged greater than or equal to 18
years (percentile)

31

Diagnosed diabetes among adults
aged greater than or equal to 18
years

900

Greater than or equal to the 90th
percentile for heart disease and is
low income?

FALSE

Coronary heart disease among
adults aged greater than or equal to
18 years (percentile)

49




Coronary heart disease among

adults aged greater than or equal to 590
18 years

Greater than or equal to the 90th

percentile for low life expectancy FALSE
and is low income?

Low life expectancy (percentile) 49
Life expectancy (years) 78.59

Greater than or equal to the 90th
percentile for low median household FALSE
income as a percent of area median
income and has low HS attainment?

Low median household income as a
percent of area median income 49
(percentile)

Median household income as a

percent of area median income 94
Greater than or equal to the 90th

percentile for households in

linguistic isolation and has low HS FALSE
attainment?

Linguistic isolation (percent)

(percentile) >9
Linguistic isolation (percent) 2
Greater than or equal to the 90th

percentile for unemployment and FALSE
has low HS attainment?

Unemployment (percent) .

(percentile)

Unemployment (percent) 2

Greater than or equal to the 90th
percentile for households at or

below 100% federal poverty level FALSE
and has low HS attainment?

Percent of individuals below 200%

Federal Poverty Line (percentile) 42
Percent of individuals below 200%

Federal Poverty Line 26
Percent of individuals < 100%

Federal Poverty Line (percentile) 37
Percent of individuals < 100% 8

Federal Poverty Line

Percent individuals age 25 or over
with less than high school degree 52
(percentile)




Percent individuals age 25 or over
with less than high school degree

10

Percent of residents who are not
currently enrolled in higher ed

89

Unemployment (percent) in 2009
(island areas) and 2010 (states and
PR)

Percentage households below 100%
of federal poverty line in 2009
(island areas) and 2010 (states and
PR)

Greater than or equal to the 90th
percentile for unemployment and
has low HS education in 2009 (island
areas)?

FALSE

Greater than or equal to the 90th
percentile for households at or
below 100% federal poverty level
and has low HS education in 2009
(island areas)?

FALSE

Greater than or equal to the 90th
percentile for low median household
income as a percent of area median
income and has low HS education in
2009 (island areas)?

FALSE

Number of Tribal areas within
Census tract for Alaska

Names of Tribal areas within Census
tract

Percent of the Census tract that is
within Tribal areas




Appendix C
Casino Site Lighting Design



1414 Raleigh Road.
Suite 305
Chapel Hill, NC 27517

lighting design 919.419.9802

March 15, 2024

Jeff Barnes
Principal
Dale Partners

Re: Koi Shiloh Casino Site Lighting Design Approach

Dear Jeff:

In review of the numerous concerns over the impact of the site and building lighting for the proposed
Shiloh Casino, | offer my professional recommendations specific to the Shiloh Casino site in Windsor,
CA. Comparisons have been made to other casinos and even large shopping malls, but it is unlikely
that these other projects have been cognizant enough of their neighbors to include the services of a
lighting designer charged with developing and implementing measures to limit the impact of electric
light beyond the premises. While the project cannot claim zero impact to the surrounding community,
there are a number of measures that can be incorporated into the design to reduce the impact to the
nighttime environment. Acorn Environmental has recommended a number of guidelines for the
project, and Pivotal Lighting Design can assist the design team and client with implementation of these
strategies for the best outcomes relative to project goals and being a responsible neighbor to the
residents of Windsor, CA.

The recommendations from Acorn stress careful selection and placement of luminaires which are
shielded and filtered for reduced brightness and impact on the site. The prescriptive requirements
include no strobe lights, flood lights, or spotlights. To this end, the project team has eliminated the
large digital displays on the exterior of the events center in favor of a semi-open copper rainscreen.
These screens will serve as a filter itself for a lighting system devised to backlight and provide a low-
intensity dappled glow. This is the first of several mitigating efforts the team has undertaken.

Acorn also references the Model Lighting Ordinance (MLO) a joint publication from the Illumination
Engineering Society (IES) and International Dark-Sky Association (IDA) which offers best practices for
protecting the nighttime environment by reducing or eliminating light waste into the night sky (light
pollution) or beyond the proposed property boundary (light trespass). One major recommendation
from the MLO is to utilize a warm correlated color temperatures (3000K or less) for exterior lighting for
reduced likelihood of blue wavelengths which stimulate the photoreceptors of humans and some
wildlife.

Further, much like energy codes limit the amount of watts available for a lighting installation, the MLO
proposes limits on lumens, the unit of light energy, based upon application and the context of the site.
Both energy codes and the MLO propose default lighting zones to determine what tier of limitations
apply based on five tiers from 0-4. For this project site, the MLO context is LZ1 (lighting zone level 1)
for low-density residential areas, though pockets within the site are permitted to be zoned for LZ2 for
light commercial and business districts. The attached site graphic denotes the intended pockets in
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which the LZ2 designation is desired whereas the site overall will be designed for LZ1 to maintain a
nighttime condition consistent with the surrounding residential areas. In addition to total allowable
lumens, the MLO governs how light can be distributed out of the luminaires with stricter requirements
for lower lighting zones in proximity to the project boundaries.

With these guidelines in mind, various strategies and mitigating efforts have been discussed with the
architectural team based on the early imagery.

Strategy #1 — Identify an appropriate project boundary. The property line shall be considered the
boundary where abutting vineyards and undeveloped areas along the south and east of the site. For
property lines separated by public roadways, the centerline of such roadway can be considered as the
project boundary, but in deference to the existing condition, the proposed site wall surrounding along
Old Redwood and Shiloh Roads will be considered the boundary to create a buffer zone to the
residential areas. The only exception will be at the three entrances. The project boundary will be
extended to the centerline of the roadway only at those locations. No illumination will be permitted
beyond this project boundary, and lighting equipment at these entrances will target aiming downward
and backward toward the site so that only even, indirect luminances are visible to neighbors. All
signage would be illuminated in this way rather than to be internally illuminated.

Strategy #2 — Keep light oriented downward. Luminaires which emit light upward, above horizontal,
allow the potential for that light to propagate quite far and reflect back off of cloud cover contributing
to sky-glow. Discussion with the architectural team has identified accent lighting at the entry canopy to
the casino which can be re-integrated in a downward orientation to avoid this.

Strategy #3 — Capture any upward light. To aid this strategy, the glazed entry canopy is being revised
to a solid material. This will also capture light reflected off the ground hardscape material. The lighting
and landscape teams will work to coordinate less reflective materials in uncovered areas. Additionally,
the MLO permits for limited lumens above horizontal in LZ1 and LZ2 zones, but effort shall be made to
“capture” the light emitted upward with built or natural material.

Strategy #4 — Allow roadways to be dark. The loop road is designated for vehicular traffic, and vehicles
have headlamps. The loop road will be allowed to be dark except where there is potential conflict with
pedestrians or hazards such as bus parking, sharp curves, and intersections. Poles will be minimized to
not more than 16ft in height to reduce area of coverage. Lighting at the front roadways will be
concentrated at the points of entry, the roundabout, and intersections. Lighting between these points
may be considered where shielded by sufficiently mature landscape.

Strategy #5 — Establish "no fly” zones. A buffer zone around the site will be created in which no
lighting equipment will be located. This zone is indicated by the hatch pattern on the attached site
graphic starting just inside the project boundary and extending inward toward roadways or structures
encompassing the vineyards. These no-fly zones illustrate the intent to allow these spaces to go dark.
No permanent lighting will be installed in the paved area indicated for surface parking.

Strategy #6 — Control interior spill light. The planned structures for the site require various openings
and various sub-strategies are needed to address them.
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e Casino/Events windows — Glazing will be minimized and primarily facing the main entryway; spill
light will be utilized for backlighting of rain screens or contributing to illumination below
canopies.

e (Casino skylights — Shading devices will be used to black out interior light that would otherwise
be wasted into the night sky.

e Hotel — Guest room windows facing Shiloh Road and the creek will be minimized, and
automated shading and lighting sequences will be employed. A reliable presence detection
method such as room-key docking will be used to enable lighting and also lower shades at
sunset. The interior room lighting will also be developed with consideration of luminaire
placement relative to windows.

e Parking structure lighting — A minimum of openness is required around the structure. Solid
walls are planned for the most sensitive exposures with a parapet wall wrapping all other
exposures to contain reflected light. Lighting placement and luminaire distribution will be
carefully coordinated to contain direct light onto the parking garage footprint. Further,
automated controls will reduce light levels when occupants are not detected. The top level
poses the greatest challenge to controlling light pollution. Pole lights will be located interior to
the parking surfaces so that all emitted light can be useable on the parking surface. Sight lines
will be studied to ensure the lighting equipment is not visible from common angles of adjacent
properties, and the lighting team will explore material options for the parking surface to reduce
reflectance.

Additional strategies have been developed specifically to protect the wildlife within the creek running
through the site.

Strategy #7 — Create internal project boundary at the creek. The riparian line will be used to establish
an internal project boundary in which no illumination will be permitted. Consequently, a lighting “no-
fly” zone is also created on either side of the creek riparian lines extending to the building structures
and out to the project site boundary. As the width of the riparian line narrows toward the north of the
site, the no-fly zone will be maintained to at least the width set by the building separation.

Strategy #8 — Cordon off utilitarian light. As noted for control of interior light spill, the sides of the
parking deck facing the creek will be solid. A wall with a gate will also be constructed around the
service yard to shield the creek from work lights which will be automatically controlled-off when not in
use.

Strategy #9 — Leverage technology. The compelling natural, daylit views from the bridge over the creek
can be maintained by incorporating electrochromic glass which can be automatically shaded when
electric pathway lighting is required to contain electric light within the bridge. The glass can be fully
transparent when daylight is present.

All of these strategies will be employed, but the success of the aggregate implementation will be
evaluated with a full 3-dimensional light spill analysis performed at the conclusion of design
development allowing corrective action to be implemented prior to construction documents.
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SECTION 1 - INTRODUCTION

HydroScience Engineers, Inc. (HydroScience) was retained by Acorn Environmental to prepare
a feasibility study evaluating the regulatory, technical, and engineering issues associated with
supplying water and handling wastewater from the Shiloh Resort and Casino Project (Project)
proposed by the Koi Nation of Northern California. The objectives of this water and wastewater
feasibility study are to:

o Estimate the proposed Project’s water supply and wastewater disposal requirements;

o Describe the facilities that would be required to supply the required water, and treat the
required amount of wastewater;

e Develop a strategy for disposing of wastewater generated by the Project; and

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

This report evaluates these objectives for two development alternatives located at the project site.
Alternative A — Proposed Resort and Casino Project consists of a resort hotel and casino, with
event center and conference space, parking structure, and surface parking lots. Alternative B —
Reduced Intensity Resort and Casino Project plan consists of a smaller resort hotel and casino
without event center or large ballroom and no surface parking lots. A third development alternative
(non-gaming) was also evaluated which consists of a resort hotel, winery production facility,
tasting room, and dining area and is identified as Alternative C — Proposed Resort and Winery
Facility Project. This document describes each alternative’'s water supply and wastewater
requirements, identifies projected flows and demands, and evaluates alternative effluent disposal
strategies.

Sections 5 and 6 present a plan summarizing the facilities required to meet the more conservative
objectives for Alternative A.

1.1 Proposed Project Site Alternatives

The proposed Project would be constructed in an unincorporated area of Sonoma County just
outside the Town of Windsor (Town) (Figure 1-1). The 68.6-acre (ac) parcel located at the
intersection of East Shiloh Road and Old Redwood Highway would be brought into Trust as part
of the proposed Project. A map showing the location of the site is shown in Figure 1-2.

The proposed land use on this parcel includes a new casino (excluded in Alternative C), hotel,
parking, restaurants, and other associated facilities and are further described in Section 2.1.
Three separate programs, each comprising of different densities and facilities, will be evaluated
as part of this analysis: Alternative A — Proposed Resort and Casino Project, Alternative B —
Reduced Intensity Resort and Casino Project and Alternative C — Proposed Resort and Winery
Facility Project. See Appendix A for a full list of the proposed facilities.
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1.2

This report is divided into eight sections as described below.

Report Organization

Section 1 — Introduction

Section 2 — Project Alternatives

Section 3 — Local Hydrogeology

Section 4 — Background and Regulatory Issues
Section 5 — Water Facility Requirements
Section 6 — Wastewater Facility Requirements
Section 7 — Recommendations

Section 8 — References
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SECTION 2 —= PROJECT ALTERNATIVES

This section provides a summary of each of the three program alternatives and the related water
and wastewater facility requirements. For each program alternative, the following information is
summarized:

e Water supply requirements;

¢ Wastewater generated, including discussions about influent water quality, treatment options,
and effluent disposal options; and

¢ Recycled water.

Each alternative is individually described below.

2.1 Program Alternatives

There are two program alternatives that are considered in this feasibility study to understand the
range of water and wastewater facility needs. Each program is summarized below:

e Alternative A: This program includes a total approximate footprint of 805,000 ft?, including a
casino, multiple restaurants and bars, meeting rooms, 44,900 ft? of ballrooms, a spa, and a
400-room hotel. Approximately 183,100 ft? of on-site parking spaces will be located on the
site east of the gaming facility and would include a 3,692-count parking structure adjacent to
paved surface parking. A map of the Alternative A program site plan is included as Figure
2-1.

e Alternative B: This program includes a total approximate footprint of 554,000 ft?, including a
casino, multiple restaurants and bars, meeting rooms, 12,400 ft?> of ballrooms, a spa, and a
200-room hotel. This program would also include a 3,692-count parking structure adjacent to
paved surface parking. A map of the Alternative B program site plan is included as Figure
2-2.

e Alternative C: This program includes a total approximate footprint of 212,400 ft, including a
dining facility, hotel, spa, winery, and visitor center with a dedicated tasting area.
Approximately 109,700 ft? of on-site parking will also be located east of the facilities. A map
of the Alternative C program site plan is included as Figure 2-3.

2.2  Water Supply Requirements

Existing water demands for the proposed project site include vineyard irrigation and single-family
home use. Water usage was estimated based on a demand rate of 0.317 AF per year/acre and
319 gpd/DU for vineyard irrigation and residential use, respectively. The demand rate for vineyard
irrigation is discussed in Section 2.3.4.1. The residential water demand rate was based on the
2011 Town of Windsor Water Master Plan estimate for future residential demands. Actual
billing/metered data was not available. Table 2-1 compares the projected average annual
demands for Alternatives A, B, and C with estimated existing usage for the proposed project site.
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Table 2-1: Comparison of Alternatives and Existing Site Demands

Average Annual

Program Alternative Demand (AFY)

Existing Usage 20

Alternative A 315
Alternative B 215
Alternative C 55

The average water demand, supplemented with recycled water, for Alternatives A, B, and C is
shown in Table 2-2. The average water demand is expected to be representative of typical daily
water use. Peak water demands, which would typically occur on the weekends, were calculated
using similar methodology.

Table 2-2: Projected Water Demands for Alternative A, B & C

Projected Water

Projected Water

Program Alternative Parameter Demands (gpd) Demands with Recycled
9p Water (gpd)
) Average Daily Flow 278,000 170,000
Alternative A
Peak Day Flow 402,000 294,000
Average Daily Flow 189,000 117,000
Alternative B
Peak Day Flow 258,000 186,000
Average Daily Flow 48,000 19,000
Alternative C
Peak Day Flow 64,000 35,000

The experience of other similarly sized gaming and entertainment facilities has shown that water
demands can be significantly reduced when recycled water is introduced as an alternative water
supply source. Water supply requirements, including the use of recycled water, were calculated
assuming recycled water would be utilized for toilet flushing, landscape irrigation, vineyard
irrigation, cooling tower make-up and other approved non-potable uses under Title 22 regulations.
Although it doesn’t apply to uses on Trust lands, the recycled water quality will be designed to
produce the equivalent water quality to disinfected tertiary recycled water as defined by Title 22.

Preliminary projections of the water supply needed to reliably meet water demand for both
programs are summarized in Table 2-3. These projections are based on estimated average
wastewater flows (see Table 2-5) and include a 20% allowance for system losses as well as a
safety factor to ensure adequate supply. These are preliminary and for planning purposes only.
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Table 2-3: Projected Water Supply Design Flows

Water Supply Water Supply Minimum
Program Alternative Requirement without Requirement with Recommended Firm
Recycled Water (gpm) Recycled Water (gpm) Water Supply (gpm)
Alternative A 300 225 300
Alternative B 200 150 200
Alternative C 50 30 50

Notes:

1. Units of gpm = gallons per minute.

2. Reduction in water supply requirement is higher for Alternative A than Alternative B alternative since dual
plumbing use and cooling tower demands are greater for the larger facility.

A “firm” water source is considered that which can be supplied by the system with the single
largest source out of service, in a redundant system. The “firm” water supply is required 24 hours
a day, 365-day a year, and can meet the Maximum Day Demand for the project. Water system
redundancy may be achieved in a variety of ways — in a groundwater system, multiple wells or
another redundant source would normally be required. Diurnal peaks, fire flow, and other peak
demands may be met with storage tanks.
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In addition to the use of recycled water, the project alternatives are 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, recirculating fountains
or water features, high efficiency/water conserving appliances, etc. For restaurants, potable water
can also be conserved, if only served to patrons who request it. 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 participation, regular maintenance, and
customer education are all expected to also help reduce water use.

Fire flow requirements (or guidelines) are set by the local fire authorities, based on the building’s
use and classification. Storage requirements for casinos are generally controlled by fire protection
requirements, and not by domestic peaking requirements. Storage requirements will be
determined upon issuance of the fire flow and duration requirement from the local fire authority.
Fireflow requirements for a large facility such as this can be as much as 8,000 gpm for 4 hours
with up to 75% reduction (reduced to 2,000 gpm for 4 hours) for automatic fire sprinklers.

2.2.1 Water Supply

The Project will require both a potable and irrigation water supply for use within the Project.
Potable water could be obtained through the construction of on-site groundwater wells. It was
noted that there are already multiple on-site wells used for irrigation with capacities ranging up to
over 600 gpm, though it is unclear whether these wells are suitable for use as a potable water
supply well. Irrigation water could be obtained either through reuse of effluent from the proposed
onsite wastewater treatment plant (WWTP) as recycled water, use of the existing onsite irrigation
well, or use of potable water.

It is expected that groundwater is available within the Project site based on recent investigations
at Esposti Park. Esposti Park has both an existing Town irrigation well as well as a standby
potable water supply well. The potable water supply well is not currently active; however, the
Town has evaluated the thickness and productivity of the deeper sedimentary units at the existing
well location and documented those results in the Windsor Groundwater Well Installation and
Testing Report prepared in September 2010 and included as Appendix B as well as the Town of
Windsor and Windsor Water District Esposti Supply Well Redevelopment, Pumping Test and
Treatment Feasibility Study (October 3, 2017), included as Appendix C. Based on these
evaluations, discussed further in Section 3.3.1, it is estimated that a new on-site potable water
supply well can reliably produce 400 gpm.

For any onsite groundwater well, it is likely that groundwater treatment will be required to remove
arsenic and manganese. The number of wells required would be dependent on the capacity of
each new groundwater well. At a minimum, sufficient capacity would be required to meet the
maximum day demand with the largest source out of service. One potential primary groundwater
well location is shown on Figure 2-4. The anticipated well capacity, location and operating
strategy would be developed further during the design phase. Additional information about
groundwater supplies is included in Section 4.1.
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2.3 Wastewater

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

2.3.1 Influent Water Quality

The quality of influent water for gaming facilities differs from the quality of domestic sewage. This
section provides background on the typical quality of influent water at gaming facilities and
identifies the facilities required to treat it.

Traditional wastewater treatment options, such as primary clarifiers, activated sludge,
conventional filtration, and disinfection, were not considered as WWTP options due to the limited
proposed treatment area layout.

Typical gaming facility wastes have higher BOD and TSS values compared to domestic
wastewater, as identified in Table 2-4. 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 outside
of normal business hours. Other similar facilities also experience increased utilization of the
casino facilities during evenings and on the weekend.

Table 2-4: Typical WWTP Influent Water Quality

Parameter Alternative A Typical Domestic Sewage
BOD mg/L 450-600 200-300
TSS mg/L 450-600 200-300

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

2.3.2 Capacity

Average weekday and peak weekend flows for Alternative A, B, and C were obtained from
analysis of similar facilities.

2.3.2.1 Alternative A and B

Real-time data from similar facilities and previous project wastewater flow projections were
compared and the most conservative was used to estimate the unit flows for the proposed Project.
An occupancy level factor was used to estimate flows during daytime and evening hours for a
typical weekday and weekend. The average day flow was estimated using the weighted average
of the weekday and weekend estimated flow projections. These projections are based on the
Alternative A and Alternative B space program provided by Acorn. Table 2-5 summarizes the
projections of wastewater volumes generated by Alternative A. Table 2-6 summarizes the
projections of wastewater volumes generated by Alternative B. For the full flow projection table
see Appendix A.

www.hydroscience.com


https://www.wecklabs.com/

Shiloh Resort and Casino Project
Water and Wastewater Feasibility Study
February 2023

Page 2-10

Table 2-5: Projected Wastewater Flows for Alternative A

Estimated Occupancy

Wastewater Flow (gpd)

Area Description

Units

gpd/Unit

Wt. Average

Weekend

Casino Gaming and Support Areas 114,345 SF 0.6 38,000 51,000
Retail 2,250 SF 0.05 60 80
Coffee Shop 2,750 SF 2.6 4,000 5,000
Food Hall 465 Seats 60 15,000 21,000
Restaurants (5) 1,240 Seats 70 48,000 65,000
Bars (2) 17,755 SF 0.7 6,000 8,000
Lounges (2) 29,285 SF 0.5 7,000 10,000
Service Bar/Unassigned 19,815 SF 0.1 1,000 1,000
Event Center 2,800 Seats 35 34,000 59,000
Ballroom (2) 44,900 SF 0.75 10,000 24,000
Spa 13,930 SF 0.1 1,000 1,000
Hotel 400 Rooms 250 53,000 70,000
Support Facilities! 1 LS 14,000 19,000
Total Wastewater Generated 232,000 335,000

Notes:

1. Support facilities are lump sum values for back-of-house for Casino and hotel combined.
All flows are rounded to the nearest 1,000 gpd.

2.

3. Total wastewater generated sum may be off due to rounding of individual facility wastewater generated.

4. Weighted average is the sum of the weekday flows over four days plus the sum of the weekend flows over three
days divided by seven days.

Based on the wastewater generation rates identified in Table 2-5, the WWTP must have the
capability to treat and/or convey the Project’'s maximum weekend demand of approximately
335,000 gpd.

www.hydroscience.com


https://www.wecklabs.com/

Shiloh Resort and Casino Project
Water and Wastewater Feasibility Study
February 2023

Page 2-11

Table 2-6: Projected Wastewater Flows for Alternative B

Area Description

Estimated Occupancy

Wastewater Flow (gpd)

Number Units gpd/Unit Wt. Average Weekend
Casino Gaming and Support Areas 114,345 SF 0.6 38,000 51,000
Retail 2,250 SF 0.05 60 80
Coffee Shop 2,750 SF 2.6 5,000 6,000
Food Hall 465 Seats 60 15,000 21,000
Restaurants (5) 1,240 Seats 70 48,000 65,000
Bars (2) 17,755 SF 0.7 6,000 8,000
Lounges (2) 20,735 SF 0.5 5,000 7,000
Service Bar/Unassigned 19,815 SF 0.1 1,000 1,400
Ballroom 12,400 SF 0.75 3,000 7,000
Spa 13,930 SF 0.1 1,000 1,000
Hotel 200 Rooms 250 26,000 35,000
Support Facilities! 1 LS 10,000 13,000
Total Wastewater Generated 158,000 215,000

Notes:

1. Support facilities are lump sum values for back-of-house for Casino and hotel combined.

2. All flows are rounded to the nearest 1,000 gpd.

3. Total wastewater generated sum may be off due to rounding of individual facility wastewater generated.

4. Weighted average is the sum of the weekday flows over four days plus the sum of the weekend flows over three
days divided by seven days.

Based on the wastewater generation rates identified in Table 2-6, the WWTP must have the
capability to treat and/or convey the project's maximum weekend demand of approximately
215,000 gpd.

2.3.2.2 Alternative C

Wastewater flow projections for Alternative C were estimated using the same method as
presented in Section 2.3.2.1 for Alternative A and B, except for the winery. Alternative C
projections are based on the space program provided by Acorn.

The estimation of wastewater flows generated by the wine-making process was based on real-
time data and experienced personnel from similar facilities. The quantity of process wastewater
generated is approximately proportional to the number of cases of wine produced annually. To
calculate the total annual estimated wastewater flow, the number of cases is then multiplied by
the efficiency of the processes; larger wineries tend to have more efficient processes. The
approximate efficiencies are:

Small Wineries (less than 20,000 cases/year) — 7 gal/case
Medium Wineries (20,000-50,000 cases/year) — 4.8 gal/case

Large Wineries (greater than 50,000 cases/year) — 2.5 gal/case

Acorn has identified the proposed winery as a small facility with a proposed production of 15,000
cases per year. Since this would be a new facility, we would expect the efficiency of production
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to be better than an existing or older facility, thus the efficiency ratio used for the calculation of
winery flows is 4.8 gallons per case.

Most of the water use, and wastewater generation, occurs during the crush season. Crush season
is typically between September and November and is based on the climate, which varies from
year to year — hotter weather typically results in an earlier crush season. For this analysis, it was
assumed that the crush season occurred in October as the worst-case scenario for the facility
since precipitation is beginning to increase thus irrigation demand is decreasing and seasonal
surface water discharge is limited for this month. It was also assumed that 90% of the annual
process wastewater flow for the winery occurs during the crush season, while the remaining 10%
is distributed over the remainder of the year.

The length of the crush season also varies by winery size — smaller wineries have a shorter crush
season because they are crushing a smaller quantity of grapes. Small wineries can spend one to
two weeks crushing, while larger wineries can extend to two months. For this analysis, it was
assumed that crush would occur within one month.

Anticipated crush flows were applied to the month of October and the average daily wastewater
flow was calculated by dividing the total crush season flows by 31 days. Average daily wastewater
flow for the remainder of the year (non-crush season) was calculated by dividing the remaining
flow by the remaining number of days in the year — 11 months (334 days) for this analysis.

Alternative C projections for wastewater volumes generated are summarized in Table 2-7.
Wastewater volumes for the winery represent typical flow during crush season.

Table 2-7: Projected Wastewater Flows for Alternative C

Estimated Occupancy Wastewater Flow (gpd)

Area Description

Number Units gpd/Unit Wt. Average Weekend

Dining 4,700 SF 2.6 6,700 9,200

Winery® 20,000 SF 2,200 2,200
Visitor Center 2,500 SF 0.05 70 90
Tasting Room 2,500 SF 0.3 400 600

Spa 14,000 SF 0.1 1,000 1,300

Hotel 200 Rooms 250 26,400 35,000

Lobby 5,000 LS 3,300 5,000

Total Wastewater Generated 40,100 53,400

Notes:
1. Allflows are rounded to the nearest 1,000 gpd.

2. Total wastewater generated sum may be off due to rounding of individual facility wastewater generated.
3. Weighted average is the sum of the weekday flows over four days plus the sum of the weekend flows over three

days divided by seven days.

4. The visitor center (building area of 5,000 SF) includes a section for a tasting area. The tasting area is assumed

to be 50% of the visitor center area building space.

5. The winery flow projections represent typical average daily flow during crush season for one month. The water
balance reflects the wastewater flow variation by month.

Based on the wastewater generation rates identified in Table 2-7, the WWTP must have the
capability to treat and/or convey the project's maximum weekend demand of approximately

53,400 gpd.
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2.3.2.3 Summary of Alternative WWTP Design Flows

Based on the weekend capacity, Table 2-8 identifies the proposed design flows for the WWTP
for Alternative A, B, and C. The design flows are higher than the projected flows in order to provide
a safety factor for design to account for the typical diurnal variation. Additional storage will also
be provided for equalization of the peak daily flows.

Table 2-8: WWTP Design Flows for Alternative A,B & C

Projected Wastewater

Design flow (gpd)

Program Alternative Parameter Flow (gpd)

Average Daily Flow 232,000 300,000

Alternative A
Average Weekend Flow 335,000 400,000
Average Daily Flow 158,000 200,000

Alternative B
Average Weekend Flow 215,000 300,000
] Average Daily Flow 40,100 50,000

Alternative C
Average Weekend Flow 53,400 75,000

The wastewater treatment facilities for Alternative A and Alternative B must be designed with a
wastewater treatment capacity of 400,000 and 300,000 gpd, respectively. For Alternative C,
wastewater treatment facilities must be designed with a treatment capacity of 75,000 gpd.

2.3.3 Wastewater Treatment Facilities

Treatment for wastewater from the proposed alternatives would require the construction of an on-
site WWTP to provide primary, secondary, and tertiary treatment of on-site sewage for both reuse
and discharge on-site. The proposed location for an on-site WWTP is in the southeast corner of
the property. However, there are significant space limitations within the site that require any
wastewater treatment process to provide high quality effluent on a small footprint.

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

e Coarse Screening Facility

¢ Influent Pump Station

e Headworks

e Equalization

e Packaged Immersed Membrane Bioreactors (MBRS)
e UV Disinfection & Chlorination

¢ Sludge Storage and Dewatering Station

e Plant Drain and Supernatant Return Pump Station

o Effluent Pump Station, and

e Operations Building
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This treatment process was selected for various reasons, including: 1) the desire for a small
footprint for an on-site WWTP, 2) the proven effectiveness of this process at other similar facilities,
and 3) the production of high-quality effluent suitable for reuse and discharge. The justification for
selection of the MBR treatment process is summarized below. A proposed location for the
different alternative wastewater facilities is shown in Figure 2-1, Figure 2-2 and Figure 2-3.

MBRs have successfully treated wastewater for similar-sized gaming facilities with discharge
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 treatment typically results in producing MBR effluent of excellent
guality. 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 typically require a disinfection process to meet the effluent coliform
requirement. However, in order to comply with treatment 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: Typically, wastewater will flow by gravity from the facilities through a grease
interceptor, coarse screening facility, and then into an influent pump station. The coarse screening
facility would remove larger solids and debris that are typically found in Casino/hotel sewage. The
influent pump station will lift the wastewater to the plant headworks facilities through a pressurized
sewer main. 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 sodium hypochlorite.
Water intended for discharge to the creek will be UV disinfected. The proposed wastewater flow
diagram is shown in Figure 2-5.
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2.3.4 Effluent Disposal

The on-site WWTP will treat 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.

Recycled water will be used in the casino/hotel restrooms for toilet and urinal flushing that will
meet Title 22 criteria. Although the use of recycled water in the restrooms of the casino/hotel is
on Trust lands, the recycled water quality will be designed to produce the equivalent water quality
to disinfected tertiary recycled water as defined by Title 22. In general, this quality of recycled
water is approved for all approved non-potable uses in the state of California.

Recycled water will also be used for cooling tower makeup. Using treated effluent for cooling
tower makeup will help reduce storage requirements through cooling tower drift, evaporation
system leakage losses, and blowdown. The brine generated as a byproduct of the recycled water
treatment will be hauled offsite. The East Bay Municipal Utility District (EBMUD) accepts and
treats a variety of liquid and solid wastes and offers a convenient disposal location 24 hours a
day, seven days a week, 365 days a year. Other common disposal alternatives include
evaporative ponds, disposal to ocean, deep well injection, incineration, additional treatment to
concentrate waste, etc. Given the limited area for additional treatment or evaporative ponds, it is
anticipated that the brine will be disposed of off-site. Estimation for brine volume, concentration,
and disposal will be determined based on source water quality, generated wastewater volume
and quality, and specific treatment components.

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

¢ Recycled water use on-site will be maximized.
e The Project must identify a reliable wet season disposal method.

e The Project must comply with all applicable regulatory requirements.

Permitting Requirements: The new on-site WWTP will be located on Trust lands. Thus, project
permitting will be regulated by the United States Environmental Protection Agency (USEPA). The
USEPA is expected to implement the equivalent standards that would be adopted by the Regional
Water Quality Control Board for discharges onto state lands, as defined by the Basin Plan. For
additional information on the expected permitting requirements, the reader is referred to Section
4.2.

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

e Vineyard and landscape irrigation

e Seasonal surface water discharge

e Seasonal storage pond

The beneficial uses of the potential receiving waters will also be identified because these uses
must be maintained and protected from potential pollutants.
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2.3.4.1Vineyard and Landscape Irrigation

The primary criteria used to determine the required landscape irrigated acreage are
evapotranspiration (ET) rates and precipitation information. Water demands per acre of irrigated
area are calculated for each month based on evapotranspiration (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.

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 location.

Evapotranspiration rates for a specific crop in a specific location are calculated on a monthly basis
by the following equation:

ET = ET, x k,

where:

ETo = Normal year reference crop evapotranspiration rate for a given geographic location
(California Department of Water Resources [DWR], California Irrigation

Management Information System [CIMIS] database)
ke = Crop coefficient for a given crop (DWR Leaflets)
For this Project, reference crop normal year evapotranspiration rates (ETo) 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 Center for Landscape and Urban Horticulture. Calculated ET rates and
irrigation demands are shown in Table 2-9.

Precipitation: Precipitation data was obtained from the National Oceanic and Atmaospheric
Administration’s (NOAA) online database using the closest station to the Project site. Monthly
rainfall values from 1999 through the present were averaged to obtain typical monthly rainfall
data.

Estimated Unit Irrigation Demands: Typical monthly unit irrigation demands for turf grasses are
summarized in Table 2-9 and were calculated using the following formula:
D (ET — Pey)l,
€;

where:

ID = lIrrigation demand in inches

ET = Evapotranspiration for turf grasses

P = Average precipitation, NOAA

ep = Precipitation irrigation efficiency, 0.95. Assumes 0.5% of rainfall during growing
season is lost to evaporation, runoff, etc.

I = Loss Rate, equal to 1.05. This assumes that approximately 5% of the applied
water passes through the grass root zone and is lost.
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ei = 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 environment. For planning purposes an irrigation efficiency of 0.80 was
used.

Table 2-9: Typical Irrigation Demands for Regional Turf Grasses

ET (Inches) P (Inches) ID (Inches) ID (Feet)

January 0.78 5.35 0.00 0.00
February 1.24 5.61 0.00 0.00
March 2.17 3.92 0.00 0.00
April 4.01 1.88 2.79 0.23
May 5.15 0.92 5.55 0.46
June 6.04 0.24 7.61 0.63
July 6.04 0.01 7.91 0.66
August 5.27 0.01 6.91 0.58
September 4.11 0.14 5.21 0.43
October 2.20 2.00 0.27 0.02
November 1.07 3.16 0.00 0.00
December 0.72 6.75 0.00 0.00
Total 38.81 30.00 36.26 3.02

Notes:
1. Theirrigation demand shown is for average rainfall. A lower irrigation demand was used in the 100-year
annual precipitation event.

As shown, above, in Table 2-9, the typical annual unit irrigation demand for grasses is estimated
at 36.3 inches or 3.02 feet.

Vineyards use much less water than turf grasses. To estimate irrigation demands for vineyards,
local vineyard irrigation sources containing typical irrigation rates for Windsor, Carneros, Napa,
and Sonoma County were consulted. For the purpose of this document, annual demands for
vineyards were estimated to be 0.317 AF per acre.

Sizing: The irrigated areas are limited by the proposed Project site plan for Alternative A and
Alternative B. The irrigated areas include on-site landscaping for the proposed Project and no
capacity to expand or increase irrigation areas is available unless vineyard area is reduced (and
replaced with a crop with a higher ET) or an off-site landscaped area alternative is identified.
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2.3.4.2 Surface Water Discharge

For discharge of treated wastewater to the Russian River or its tributaries, a NPDES discharge
permit is required. Any discharge to the Russian River and tributaries would be regulated by the
RWQCB. Discharge to the creek would involve applying for a NPDES permit, which allows
discharges to surface water in accordance with the Federal Clean Water Act and applicable
provisions of the Water Quality Control Plan for the North Coast Region (Basin Plan). It is
understood that the Basin Plan requirements do not apply to Tribal lands. However, the proposed
effluent limitations identified in this Section are consistent with the Basin Plan.

The amount of effluent discharge allowed by the Basin Plan is typically limited to a percentage of
the measured streamflow in the Russian River at the point of discharge. The initial permit point of
the compliance would probably be granted based on conditions at the actual point of discharge.
In all local discharge permits reviewed in this document, the existing USGS flow gauging station
most representative of the flow in the receiving water was used for the purposes of complying
with Basin Plan mandated limitations for flow. The most likely flow monitoring location would be
at the USGS gauging station at Mark West Creek (USGS #11466800). The gauging station is
shown on Figure 2-6. Gauging station #11466800 is the station closest to the Project site and
directly downstream of the proposed discharge location near Mirabel Heights, CA. Historical flow
data for gauging station #11466800 is shown in Table 2-10. 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 Windsor Creek and Mark West
Creek. Based on flow records obtained from this station, it is feasible to meet a 1% dilution
requirement based on the project makeup and proposed wastewater treatment and disposal
facilities using data from this station as the basis for the flow limitation in the Project's NPDES
permit.

To comply with the surface water rate discharge flow limitation, it is expected that the WWTP will
need to limit effluent discharge to Pruitt Creek to 1% of the measured flow in Mark West Creek at
USGS Gauging Station #11466800 near Mirabel Heights, CA.
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Seasonal Surface Water 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 utilized only during the wet season. The wet
season and dry season discharge methods are defined below.

e Dry season (May 15 through September 30): Disposal through a combination of on-site
recycled water use for landscape irrigation, cooling towers, toilet flushing, and vineyard
irrigation.

e Wet season (October 1through May 14): Disposal through a combination of the dry season
uses, and surface water discharge.

The RWQCB prohibits effluent discharges from WWTPs to the Russian River and its tributaries
between May 15 and September 30 in their 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 WWTP 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. Although the proposed discharge location is more than 5.5
miles from an active USGS gauging station, historical streamflows are known and can be used
as a basis for streamflow data. However, the percentage of the total streamflow the USEPA wiill
allow the Project to discharge is unknown.

The monthly streamflow statistics for the USGS gauging station at Mark West Creek are
presented in Table 2-10. From this data, it is apparent that discharges immediately before and
after the summertime months (May and October) may be limiting for the project, and that
streamflow rates are highly variable from year to year. For conservatism, the water balance used
for this Project utilizes the dry year averages (2012-2015) for projecting the allowable 1%
discharge to Pruitt Creek. Thus, for any discharge scenario developed for the Project, backup
contingency plans should be developed for low flow conditions. Table 2-10 suggests that at a
minimum, discharge of at least 72,000 gpd could be permitted in Pruitt Creek during the month of
October, with more allowed during the wetter winter months.
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Table 2-10: Daily Average Streamflow at USGS Gauging Station #11466800

2005 14 | 37 | 1516
2006 1,317 | 487 | 1585|1282 | 83 | 29 | 12 7 4 10 | 52 | 315
2007 72 | 815 | 194 | 88 | 35 9 3 2 2 26 | 16 | 159
2008 1,369 | 719 | 101 | 35 | 14 5 2 0 0 2 36
2009 29 39 11 3 1 0 13 | 56
2010 4 | 1 4 2
2011 21 | 26 | 15
2012 360 | 73 | 841 | 353 | 41 | 11 3 1 1 5 | 164 |1,497
2013 157 | 57 | 48 | 73 | 15 | 15 7 2 2 1 5 10
2014 5 | 807 | 343 | 308 | 19 6 1 0 4 3 22 | 1,368
2015 60 | 404 | 42 | 37 | 14 5 1 0 0 0 2 | 127
2016 964 | 141 |1461| 78 | 30 8 1 0 0 64 | 193 | 794
2017 2,525 | 2,426 | 364 | 461 | 57 | 18 5 2 1 1 74 | 24
2018 305 | 53 | 653 | 491 | 38 | 12 3 2 1 7 62 | 175
2019 821 | 2234|1385 | 268 | 161 | 37 9 3 1 1 7 | 347
2020 241 | 81 | 35 | 61 | 29 5 1 0 0 0

Avg. '\C"fcs’”th'y* 633 | 691 | 588 | 275 | 45 | 15 | 4 2 1 11 | 51 | 493

Avg. Monthly, | 469 | 447 | 380 | 178 | 29 10 3 1 1 7 33 | 318
MGD

Calculated 1% Daily Flow Values (gpm)
1(;\/;c?r]:tﬁ|\;g' 2,840 | 3,103 | 2,637 | 1,234 | 200 | © 0 0 0o | 50 | 227 |2211
Notes:

Blank cells signify monthly flow data is incomplete. Blank readings are not counted in calculating average flows.

Beneficial Uses of Potential Receiving Waters

The receiving water, Pruitt Creek, is a tributary of the Russian River. The North Coast RWQCB
assigned existing and potential beneficial uses to Mark West Creek and to the Russian River.
Beneficial uses that are assigned to a surface water are applicable to its tributaries. Any surface
water discharge by the Project to Mark West Creek would be designed to comply with the
beneficial uses and water quality objectives of that water body, as well as the Russian River. It
is understood that the Basin Plan requirements do not apply to Tribal lands.

Beneficial uses for both Mark West Creek and the Russian River are listed in Table 2-11.
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Table 2-11: Beneficial Uses of Mark West Creek and Russian River

Beneficial Uses Category

MUN Municipal and Domestic Supply E
AGR Agricultural Supply E
IND Industrial Service Supply E
PRO Industrial Process Supply P
GWR Groundwater Recharge E
FRSH Freshwater Replenishment E
NAV Navigation E
POW Hydropower Generation P
REC1 Water Contact Recreation E
REC2 Non-Water Contact Recreation E
COMM Commercial and Sport Fishing E
WARM Warm Freshwater Habitat E
COLD Cold Freshwater Habitat E
WILD Wildlife Habitat E
RARE Rare, Threatened, or Endangered Species E
MIGR Migration of Aquatic Organisms E
SPWN Spawning, Reproduction, and/or Early Development E
SHELL Shellfish Harvesting P
EST Estuarine Habitat E
AQUA Aquaculture P
Source: Basin Plan, updated June 2018, North Coast Region.

Notes:
E = Existing beneficial uses
P = Potential beneficial uses

Existing beneficial uses are uses as they exist at the present time, while potential uses are uses
that:

e May have existed prior to November 1975;
e Are attainable via future plans;
e Conditions make future use likely;

e Have identified the water as a potential source of drinking water based on the quality and
quantity available;

¢ May be classified as an existing use after future review; or

o Are listed as future water quality goals for possible use.
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Beneficial uses of Waters of the United States are uses that must be protected against water
guality degradation, and reflect the demands on the water resources for this stream. Water quality
objectives for Mark West Creek are based on the identified beneficial uses. Some of these water
quality objectives are summarized in Table 2-12.

Table 2-12: 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
undesirable tastes or odors to fish flesh or other edible products of aquatic origin, or that
causes nuisance or adversely affect beneficial uses.

Taste & Odor
For waters designated MUN, chemical constituents, radionuclides, and pesticides shall not be
present at levels prohibited by the drinking water standards set forth in Title 22 of the
California Code of Regulations.

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

In waters designated REC-1, the median fecal coliform concentration on a minimum of 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 per 100 mL.

Bacteria
In waters designated SHELL, the fecal coliform concentration throughout the water column
shall not exceed 43 per 100 mL for a 5-tube serial dilution, or 49 per 100 mL for a 3-tube
serial dilution.
Temperature At no time or place shall the temperature of any waters designated COLD or WARM be
P increased by more than five degrees Fahrenheit.
Chemical . . . . . -
h For waters designated MUN, chemical constituents, radionuclides, and pesticides shall not be
Constituents,

present at levels prohibited by the drinking water standards set forth in Title 22 of the

Radioactivity, California Code of Regulations.

and Pesticides

The following are prohibited in concentrations that cause nuisance to or adversely affect

beneficial uses: floating material, suspended material, suspended sediment, settleable
Other material, oil and grease, biostimulatory substances.

Parameters

Discharges containing toxic substances, pesticides, chemical constituents, or radioactivity in

concentrations that impact beneficial uses are prohibited.

Source: Basin Plan, updated June 2018, North Coast Region.

2.3.4.3 Seasonal Storage Pond

The seasonal storage pond would be used to seasonally store WWTP effluent until it can be
reused on-site or discharged to the surface water discharge. 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
impermeable material such as clay or an impermeable plastic liner to minimize percolation into
the groundwater. It is also suggested that any seasonal evaporation 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 pond(s) 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 the 100-year flood level.

Seasonal storage ponds are sized according to the volume of disposal via all methods previously
described (irrigation and surface water discharge) and the remaining carry-over volume required
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from month to month. 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 on-site.

2.3.4.4 Effluent Disposal Summary

The preferred methods for effluent disposal would include seasonal surface water discharge,
maximizing on-site recycled water use including vineyard and landscape irrigation, and use of
seasonal storage ponds. Provided is a description of each option under Alternative A and
Alternative B:

Alternative A

e Option 1: During the dry season, effluent from the on-site WWTP would be recycled and used
on-site for dual plumbed and cooling tower makeup, as well as for landscape and vineyard
irrigation at agronomic rates. Effluent that could not be used for either purpose would be
stored in the seasonal storage pond.

During the wet season, effluent from the on-site WWTP would be recycled and used on-site
for dual plumbed and cooling purposes, discharged on-site to Pruitt Creek, stored in on-site
seasonal storage ponds, and used to irrigate the vineyards and landscaping at agronomic
rates. The landscaped areas and vineyard would be irrigated by pumping effluent out of the
seasonal storage pond. Effluent stored in the seasonal storage pond would be discharged to
Pruitt Creek, tributary to the Russian River, in accordance with flow limitation requirements.

e Option 2: Similar to Option 1, except that seasonal storage would be accomplished with a
closed tank. The primary objective is to reduce the storage footprint such that it may fit within
the proposed water treatment site. A tank will have a smaller footprint but will be a taller
facility. Since evaporation loss would not occur in a closed tank, this option means a larger
storage volume required overall.

e Option 3: Similar to Option 1 with the addition of 11 acres of off-site irrigation for effluent
disposal and consequently reduced seasonal storage volume required.

e Option 4: Similar to Options 2 and 3, which includes a seasonal storage tank, and the addition
of 11 acres of off-site irrigation for effluent disposal and consequently reduced seasonal
storage volume. Since evaporation loss would not occur in a closed tank, this option means
a larger storage volume required over Option 3.

Option 1 and 2 strategy assumes that the Project will be able to dispose of effluent only within the
project site. The second effluent disposal strategy (Option 3 and 4) assume that effluent will be
disposed of to offsite turf irrigation (yet to be identified) in addition to all other disposal methods
listed. Option 2 and 4 assume a closed tank will be used for seasonal storage versus an open
storage pond. Table 2-13 summarizes conceptual estimates of the seasonal storage
requirements and disposal requirements for the four effluent disposal strategies for Alternative A.
These estimates are preliminary and are for planning purposes only.

The Alternative A storage pond, closed tank option and disposal areas for the wet season
discharge and wet season storage are shown in Figure 2-7 through Figure 2-10. Portions of the
areas identified for vineyards are within the 100-year flood zone. This, however, is not expected
to be an issue, during periods of rain since it is assumed that the vineyards will not be irrigated
during the wet season.
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Table 2-13: Estimated On-Site Seasonal Disposal Requirements for Alternative A

SD?SaSgQ:" Land_scape .Vin(‘eyard Offsite S_urface Water Max Storage

Strategy Irrigation (AF) Irrigation (AF) Discharge (AF)

Option 1 13.3 3.9 0 116.1 37.1

Option 2 13.3 5.5 0 122.7 48.7

Option 3 13.3 4.8 33.2 87.2 15.0

Option 4 13.3 5.5 33.2 89.3 17.0
Notes:

1. This disposal strategy assumes that all effluent will be disposed to the irrigated areas from April to October and
stored in a reservoir for surface water discharge during the wet season.

2. Offsite irrigation assumes an additional 11 acres of offsite turf grass irrigation.

3. Landscape irrigation includes 4.4 acres of irrigated area. Vineyard irrigation consists of 17.4 acres of vineyards
for a total disposal area of 21.8 acres.

It is noted that for open-air storage ponds in this region, evaporative losses are estimated to be
greater than precipitation captured. Thus, required storage for tanks is greater than those of
storage ponds as shown in Table 2-13. Additional offsite turfgrass would reduce the amount of
onsite seasonal storage required up to a point. The limiting month at the end of the dry season
is the month of October when irrigation demand is zero and surface water discharge is limited. It
is estimated that at a minimum, approximately 3.4 MG (10.6 AF) of storage (closed tank or open
storage basin) would be required regardless of the available irrigation area.

Alternative B
There are two effluent disposal strategies for Alternative B.

e Option 1: During the dry season, effluent from the on-site WWTP would be recycled and used
on-site for dual plumbed and cooling purposes and used to irrigate the vineyards and
landscaping at agronomic rates. Effluent that could not be used for either purpose would be
stored in the seasonal storage pond. Some amount of evaporation will also occur out of the
storage pond.

During the wet season, effluent from the on-site WWTP would be recycled and used on-site
for dual plumbed and cooling purposes, discharged on-site to Pruitt Creek, stored in on-site
seasonal storage ponds, and used to irrigate the vineyards and landscaping at agronomic
rates. The landscaped areas and vineyard would be irrigated by pumping effluent out of the
seasonal storage pond. Effluent stored in the seasonal storage pond would be discharged to
Pruitt Creek, tributary to the Russian River, in accordance with flow limitation requirements.

e Option 2: Similar to Option 1, with the addition of 9 acres of off-site irrigation for effluent
disposal and consequently reduced seasonal storage volume required.

Option 1 strategy assumes that the Project will be able to dispose of effluent to only within the
project site. The second effluent disposal strategy, Option 2, assumes that effluent will be
disposed of to offsite landscape irrigation in addition to all other disposal methods listed. Both
options assume an open storage pond will be used for seasonal storage. Table 2-14 summarizes
conceptual estimates of the seasonal storage requirements and disposal requirements for two
effluent disposal strategies for Alternative B.
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These estimates are preliminary and are for planning purposes only. The Alternative B options
and disposal areas for the wet season discharge and wet season storage are shown in Figure
2-11 and Figure 2-12. Portions of the areas identified for vineyards are within the 100-year flood
zone. This, however, is not expected to be an issue, during periods of rain since it is assumed
that the vineyards will not be irrigated during the wet season.

Table 2-14: Estimated On-Site Seasonal Disposal Requirements for Alternative B

SD?:SSQ:: Land_scape .Vin(‘eyard Offsite S_urface Water Max Storage

Strategy Irrigation (AF) Irrigation (AF) (AF) Discharge (AF)

Option 1 20.2 6.3 0 66.9 13.9

Option 2 20.2 6.6 11.2 56.7 6.7
Notes:

1. This disposal strategy assumes that all effluent will be disposed to the irrigated areas from April to October and
stored in a reservoir for surface water discharge during the wet season.

Offsite irrigation assumes an additional 9 acres of offsite turf grass irrigation.

Landscape irrigation includes 6.7 acres of irrigated area. Vineyard irrigation consists of 22 acres of vineyards for
a total disposal area of 28.7 acres.

2.
3.

Additional offsite turfgrass would reduce the amount of onsite seasonal storage required up to a
point. The limiting month at the end of the dry season is the month of October when irrigation
demand is zero and surface water discharge is limited. It is estimated that at a minimum,
approximately 2.2 MG (6.7 AF) of storage in an open storage pond would be required regardless
of the available irrigation area. If Option 1 was pursued with a closed storage tank instead, then
the required volume would be approximately 6 MG (18.3 AF).
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Alternative C

There is one option identified for Alternative C given the acreage available for landscape/vineyard
irrigation with recycled water.

During the dry season, effluent from the on-site WWTP would be recycled and used on-site for
dual plumbed and cooling purposes and used to irrigate the vineyards and landscaping at
agronomic rates. Effluent that could not be used for either purpose would be stored in the
seasonal storage pond. Some amount of evaporation will also occur out of the storage pond.

During the wet season, effluent from the on-site WWTP would be recycled and used on-site for
dual plumbed and cooling purposes, discharged on-site to Pruitt Creek, stored in on-site seasonal
storage ponds, and used to irrigate the vineyards and landscaping at agronomic rates. The
landscaped areas and vineyard would be irrigated by pumping effluent out of the seasonal storage
pond. Effluent stored in the seasonal storage pond would be discharged to Pruitt Creek, tributary
to the Russian River, in accordance with flow limitation requirements.

Storage is sized so that sufficient recycled water is stored through the wet season to meet the
irrigation demands of the dry season.

Table 2-15: Estimated On-site Seasonal Disposal Requirements for Alternative C

Seasonal

Disposal | CRSE)  rigaton (AR (AP Discharge (AR) (AR

Strategy

Option 1 0.3 13.7 0 2.3 13.2
Notes:

1. This disposal strategy assumes that all effluent will be disposed to the irrigated areas from April to October and
stored in a reservoir for surface water discharge during the wet season.

2. Landscape irrigation includes 8.3 acres of irrigated area. Vineyard irrigation consists of 45.3 acres of vineyards
for a total disposal area of 53.6 acres.

As shown in Table 2-15 above, this strategy assumes that the Project will be able to dispose of
effluent to only within the project site. If this alternative was pursued with a closed storage tank
instead, then the required volume would be approximately 3.4 MG (10.4 AF).

These estimates are preliminary and are for planning purposes only. The Alternative C storage
and disposal areas are shown in Figure 2-13. Portions of the areas identified for vineyards are
within the 100-year flood zone. This, however, is not expected to be an issue, during periods of
rain since it is assumed that the vineyards will not be irrigated during the wet season.
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SECTION 3 - LOCAL HYDROGEOLOGY

This section presents a summary of the available information regarding the hydrogeology at the
Project site.

3.1 Santa Rosa Valley Basin

According to the DWR Bulletin 118, California’s Groundwater Update 2020 (November 2021), the
groundwater basin underlying the Town is the Santa Rosa Plain, a sub-basin (DWR number 1-
055.01) of the Santa Rosa Valley Basin. The Santa Rosa Plain drains toward the Russian River
and is part of the North Coast Hydrologic Region. The Santa Rosa Plain Sub-basin is the largest
basin in the County and underlies the most populated areas of the County. The Windsor
hydrogeologic subarea is located in the northern portion of the Santa Rosa Plain and underlies
the Town of Windsor (Windsor Basin).

The following description is excerpted from the California’s Groundwater Update 2013 (DWR April
2015):

The second largest groundwater basin in the North Coast region is the Santa Rosa Valley
Groundwater Basin (1-055) in Sonoma County. The groundwater basin covers approximately
101,000 acres, and is divided into three groundwater subbasins: the Santa Rosa Plain (1-055.01),
Healdsburg Area (1-055.02), and Rincon Valley (1-055.03). The groundwater basin extends to
the northwest to the edge of the Russian River floodplain, west to the Mendocino Range, south
to the hills dividing the Santa Rosa and Petaluma valleys, southeast to the Sonoma Mountains,
and northeast to the Mayacamas Mountains.

The Santa Rosa Plain Groundwater Subbasin covers an area of approximately 80,000 acres and
is home to approximately half of the population of Sonoma County. The four main geologic units,
which form the primary aquifers in the Santa Rosa Plain Groundwater Subbasin, are sedimentary
deposits of the Alluvium and Glen Ellen formations, the Wilson Grove Formation (previously
described as the Merced Formation), and the Sonoma Volcanics. The groundwater subbasin’s
best water-producing units are stream channels filled with alluvial sands and gravels, groundwater
basin-fill alluvium and alluvial fan deposits that connect the Santa Rosa Plain with its bordering
hills, and massive sandstone units of the Wilson Grove Formation. The Sonoma Volcanics, a
thick sequence of lava flows present along the eastern boundary of the groundwater basin,
produce variable amounts of water. The Petaluma Formation also produces variable amounts of
water, but underlies much of the groundwater basin at depth and is important in terms of its
extensive distribution and the number of wells producing from it. Groundwater within the Santa
Rosa Plain Groundwater Subbasin is generally present under confined conditions, except locally
in the vicinity of clay or silt horizons where conditions may be semi-confined or confined.

The Glen Ellen Formation consists of continental deposits of partially cemented gravel, sand, silt,
and clay, and also yields modest amounts of water to smaller groundwater wells. The thickness
of the formation ranges from approximately 1,500 to 3,000 feet. Permeability of the formation
varies greatly by location; data indicates that some wells can produce more than 500 gallons per
minute (gpm), but most wells produce less and incur significant drawdowns. The Glen Ellen
Formation produces groundwater primarily for domestic well use. This formation is notable
because it is composed of continental sediments, rather than marine sediments, like many of the
other water-bearing formations in the area.
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3.1.1 Windsor Basin

The following is excerpted from the Hydrologic and Geochemical Characterization of the Santa
Rosa Plain (SRP) Watershed — Scientific Investigations Report 2013-5118 (U.S. Geological
Survey, 2013):

The analysis of gravity data reveals two deep, steep-sided sedimentary basins: the Windsor basin
beneath the northern part of the SRP and the Cotati basin beneath the southern part, which are
separated by a buried bedrock ridge (McPhee and others, 2007; Langenheim and others, 2008).
The Windsor basin is about 5.5 by 7.5 mi in size and is centered near the town of Windsor. The
thickest exposures of the Glen Ellen Formation in the Santa Rosa Plain Watershed are observed
near this basin in the hills that flank the northeast side of the Santa Rosa Plain Watershed. The
basin has a roughly triangular form, bounded by the Healdsburg fault segment on the northeast,
the Trenton Ridge fault to the south, and a zone of poorly exposed normal faults on the west.
Inversion of gravity data indicates the basin is 3,000-6,500 ft deep (Langenheim and others,
2008). The southern and western margins of the Windsor basin appear to have a series of
downward steps into the basin (Langenheim and others, 2010), indicating that normal faulting
played a role in basin subsidence. Based on outcrop and well data, the deeper parts of the
Windsor basin are likely filled with tuff beds and lavas of the Sonoma Volcanics intercalated with
sedimentary units of the Petaluma Formation (McLaughlin and others, 2008). Rocks of the Glen
Ellen Formation and Quaternary alluvial fan deposits overlie these older rocks.

3.2 Project Site Geotechnical Conditions

A geotechnical study was conducted by Cal Engineering & Geology, Inc. and their observations
and conclusions were documented in the Draft Geotechnical Data Memorandum on May 9, 2022.
It was concluded that development was not precluded by the soil and geotechnical conditions
observed at the site. It is 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.

Three general soil types were observed at the site. Alluvial deposits were encountered in each
test pit to the maximum depth explored of 6 feet. The encountered alluvium within the upper four
feet of several test pits primarily consisted of lean clays with varying amounts of sand, silt, and
gravel and occasional silty sand layers. Shallow soils encountered in another test pit were more
granular and consisted of moist to wet silty sand, clayey gravel, and clayey sand from O to 5 feet
below the ground surface. Sandy lean clay and lean clay with sand was encountered in all test
pits from approximately 5 to 6 feet below ground surface. For a more detailed description of the
encountered soils, the test pit logs, and laboratory test results are included in Appendix D.

3.3 Local Groundwater Supply

The Windsor Water District serves the Town and select parcels south of Shiloh Road and west of
Old Redwood Highway. The following details about the water supply are excerpted from the 2020
Draft Urban Water Management Plan (July 2021).

The Town’s active potable water supply sources are the Russian River Well Field and Sonoma
Water’s transmission system (aqueduct). Both provide surface water from the Russian River.
The Russian River Well Field has been in operation since 1984. The well field is located on a 27-
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acre parcel located near the Russian River. It currently contains five production wells which
intercept underflow from the Russian River with individual capacities of approximately 1,300
gallons per minute (gpm). The well field is owned by the Town, and water is extracted under
water rights maintained by Sonoma Water. The Town currently has an application pending with
the State Water Resources Control Board (SWRCB) Division of Drinking Water (submitted by the
Windsor Water District in 1990) to obtain its own water rights for diversion via these wells.

The Town has purchased surface water from Sonoma Water since 1985 (Town of Windsor, 2015).
Purchased water is delivered through Sonoma Water’s 36-inch diameter Santa Rosa Aqueduct,
and continues through a 12-inch diameter water transmission main at the southern end of the
Charles M. Schulz—Sonoma County Airport where it connects to the Town’s water system.
Sonoma Water diverts water into the Santa Rosa Aqueduct via Ranney Collectors under the
Russian River and supplements this supply with groundwater wells located in the Santa Rosa
Plain Groundwater Basin.

The Town owns five off-river groundwater wells. These wells include the Esposti Park irrigation
well, the Esposti Park potable well, Bluebird Well 1, Bluebird Well 2 and the Keiser Park irrigation
well. Only one of the five wells, the Esposti irrigation well, is active; the remaining four off-river
groundwater wells are inactive. The Esposti irrigation well provides raw water for park irrigation
and is not used as a potable source.

The Town has begun implementation of a well drilling program beginning with the Esposti Park
potable well to evaluate the thickness and productivity of the deeper sedimentary units in the
Windsor area to develop groundwater wells that can be used to augment the Town’s water supply.

Other local domestic wells located within the vicinity of the Project site are generally shallow from
100 up to 200 ft below ground surface (bgs). (Sustainable Groundwater Management Act (SGMA)
Data Viewer, DWR, https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#gwlevels)

3.3.1 Esposti Park Well

The Town is in the process of developing the Esposti potable well as a potable water source. In
2010, the Town initiated exploratory drilling, well construction, and testing at Bluebird Court and
Esposti Park. For the purpose of this Study due to its proximity to the Project site, the Esposti
Park well will be discussed in detail. Esposti Park shares the intersection of Shiloh Road and Old
Redwood Highway with the Project site. It is expected that the subsurface conditions at the
Project site will be similar if not identical to those at Esposti Park.

An exploratory borehole was drilled to 1,040 ft bgs. Drill cutting samples were logged during pilot
drilling by a California-licensed hydrogeologist. In general, the sand and gravel units encountered
during drilling correlate with the Glen Ellen Formation. The generalized lithology encountered
during drilling is summarized in Table 3-1.
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Table 3-1: Esposti Park Lithologic Summary

Top Depth Bottom Lithology
(feet) Depth (feet)
0 60 Light brown sandy clay

60 82 Variably colored well-sorted sand

82 90 Light gray sandy clay

90 115 Poorly sorted medium gravel, variably-colored; grading to green gray with depth

115 132 Dark gray-green silty clay

132 152 Gray-green sand with rare cobble; poorly sorted. Increasing coarseness with
depth

152 163 Light brown sandy clay

163 223 Gray-green sand with rare cobble; poorly sorted. Increasing coarseness with
depth to fine-to-medium sand

223 232 Light gray silty clay

232 336 Poorly sorted sand with rate pebbles. Increasing coarseness. Changing to
gravel with sand and then to medium sand with pebbles

336 350 Ilsight gray sandy clay. Light brown volcanic ash identified starting at 341 feet

gs

350 377 Vatziably colored gravel and sand. Grades from fine to medium. Some volcanic
ash.

377 381 Ash predominant with sand and gravel

381 650 Variably-colored gravel and sand. Some ash interspersed at intervening layers.
Interspersed clay with sand and gravel between 510 and 520 feet bgs.

650 700 Interbedded clay and ash with some sand. Trending to tan clay with depth

700 736 Gravel and sand

736 804 Dark gray micaceous clay with layers of sand ranging from fine to medium.

804 826 Gray-green fine to medium sand. Abundant ash starting at 810 feet bgs.

826 832 Light gray sandy clay

832 841 Sand and gravel

841 854 Dark gray fat clay

854 862 Poorly sorted sand with gravel, variably colored

862 970 Dark gray fat clay

970 1030 Silty sands to poorly sorted sand

1030 1040 Clay

The well screen was designed to screen permeable sands and gravels with good water quality as
identified by field observations, soil cuttings and depth-specific water quality samples collected
during borehole advancement. A total screen length of 160 feet was installed over six intervals
as detailed in Table 3-2. The screen consists of stainless-steel continuous wire-wrap construction
with a 0.125 inch slot size. Stainless steel blank casing ranging in length from 10 to 50 feet in
length separates the screened intervals and was placed opposite lower permeability strata within
the more permeable strata.
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Table 3-2: Esposti Park Screened Intervals and Lengths

Screened Interval Depths Screen Length

(feet bgs) (feet)
380 to 420 40
430 to 450 20
460 to 470 10
480 to 510 30
545 to 565 20
615 to 655 40

Total Length 160

After well construction and development, groundwater samples were collected and analyzed.
Results indicated concentrations of arsenic and manganese that exceeded drinking water
standards. Further investigation was stalled due in part to the water quality issues coupled with
a lack of urgency to develop additional water supply. The original well testing report: Windsor
Groundwater Well Installation and Testing Project Summary Report (September 2010) detailing
the subsurface conditions and well construction is included as Appendix B.

In 2016 and 2017, the Town reinitiated the well investigation and pursued redevelopment of the
Esposti Supply Well; performing a pump test and evaluating water quality and treatment options.
Results of this work determined that the well can reliability produce 400 gpm. Pumping at a rate
of 800 gpm is possible but is not sustainable for more than a day due to hydrogeologic limitations
to aquifer permeability. The groundwater production is from confined aquifer units located below
380 ft bgs. Pumping from the confined aquifer did not result in a significant effect on the overlying
shallow groundwater. Thus it is not expected to affect local domestic wells installed at shallower
depths (up to 200 ft bgs).

The well produces water that meets all of the requirements for drinking water with the exception
of arsenic and manganese. The 2016 concentration of arsenic was 0.057 milligrams per liter
(mg/L) and manganese was 0.860 mg/L. These concentrations are significantly above the
maximum contaminant levels (MCLs) of 0.010 mg/L and 0.050 mg/L, respectively. The testing
also confirmed that these elevated concentrations of arsenic and manganese are repeatable and
consistent, screened across multiple aquifer zones.

The recommended option for water treatment is a two-step process; the first step removes
manganese through catalytic oxidation (greensand filtration) and the second step removes
arsenic through media adsorption.

The redevelopment, testing, and recommendations for the Esposti Well are documented in the
Town of Windsor and Windsor Water District Esposti Supply Well Redevelopment, Pumping Test
and Treatment Feasibility Study (October 3, 2017), included as Appendix C.
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SECTION 4 - BACKGROUND AND REGULATORY ISSUES

This section identifies the typical regulatory requirements applicable to the Project with respect to
the proposed water supply, wastewater treatment, and wastewater discharge methods identified
in this report.

4.1  Water Supply

In general, Sonoma Valley water supply issues are characterized by limited groundwater supply
and over-committed surface water supplies. Thus, the primary options that exist for securing
water for the Project include evaluating the existing irrigation wells and their suitability as a potable
water supply and constructing a new on-site water supply well.

4.1.1 Groundwater Supply and Management

Historically, shallow zone wells (<200 feet deep) showed no significant decline in groundwater
levels. There are several shallow wells located within the vicinity of the Project site, as is typical
for the periphery of the Town. It was noted during the pumping tests at Esposti well that there
was no decline in groundwater levels in the shallow zone (Esposti irrigation well) indicating that
pumping from the intermediate zone (>380 ft bgs) does not generally affect shallow zone water
levels in those wells. Water level elevations in three shallow wells located south of the Project
site (Figure 2-4) and monitored by DWR are historically stable.

Groundwater quality in neighboring wells commonly include higher levels of iron, manganese,
and arsenic requiring treatment for elevated levels. Each of these constituents is found in higher-
than-normal concentrations in certain areas of Sonoma County.

Neither iron nor manganese in water presents a health hazard. Iron 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.

Arsenic occurs naturally as a trace component in many rocks and sediments. Whether the arsenic
is released from these geologic sources into groundwater depends on the chemical form of the
arsenic, the geochemical conditions in the aquifer, and the biogeochemical processes that occur.
Arsenic also can be released into groundwater as a result of human activities, such as mining,
and from its various uses in industry, in animal feed, as a wood preservative, and as a pesticide.
In drinking-water supplies, arsenic poses a problem because it is toxic at low levels and is a known
carcinogen. In 2001, the USEPA lowered the MCL for arsenic in public-water supplies to 10
micrograms per liter (pug/L) from 50 pg/L.

Construction of an on-site well will be largely exempt from local 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 IHS.
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Adjacent Domestic Wells: The well drillers logs for the Esposti well 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 wells terminate, if the lower zones
are being pumped. The Esposti potable well is drilled to 675 feet. Domestic wells, on the other
hand, are not typically drilled to depths greater than 200 feet. This suggests that these wells draw
from the shallow alluvial aquifer. During testing of the Esposti potable well there was no change
in the water levels of the irrigation well, which was drilled to 300 feet bgs and is located 30 feet
from the potable well. There are several domestic wells located to the west and southwest of the
Project site. 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 Town’s local well construction. It is not anticipated that properly
constructed on-site wells for the Project will adversely affect local wells.

No information was available regarding the construction of the existing on-site irrigation wells. It
is recommended that the well is tested and investigated further to understand its construction,
capacity, and water quality.

Groundwater Sustainability Plan (GSP): The Santa Rosa Plain groundwater basin is monitored
by the Groundwater Sustainability Agency. The recently updated GSP (January 2022), indicates
that groundwater is typically a primary source for water supply for irrigated agriculture and a
secondary source of supply for many municipal water purveyors (except California American
Water Company’s Larkfield District); most of the water supply is imported water and local surface
water. The Project will evaluate the current GSP to maintain the integrity of the subbasin water
guality and available supply for the future. The Project’s intent is to use recycled water where
appropriate to reduce the potable water consumption it would otherwise require. The recycled
water quality will be per Title 22 standards for tertiary treated effluent for reuse as described in
the next section.

4.2 Recycled Water

It is expected that the WWTP will produce recycled water for on-site reuse, which will add to the
water quality requirements of the effluent from the WWTP. 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 in California. However, on trust land, the 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 land projects in California. IHS 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 WWTP
would need to 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:

e 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:
° 0.2 NTU more than 95 percent of the time within a 24-hour period; and
° 0.5 NTU at any time.
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¢ The filtered wastewater has been disinfected by either:

° 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

° A disinfection process that, when combined with the filtration process, has been
demonstrated to inactivate and/or remove 99.999 percent of the plague 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 effluent 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
guality of discharge to the Russian River is typically disinfected tertiary recycled water.

4.3 Wastewater

The regulatory requirements pertinent to wastewater treatment and wastewater discharge
methods are identified in Section 2.3 Wastewater and Section 2.3.4 Effluent Disposal,
respectively. The reader is referred to those sections for additional details.

The WWTP will be designed to comply with the effluent quality requirements of the NPDES permit
when these are determined. The MBR process discussed in Section 2.3.3 Wastewater Treatment
Facilities is expected to be capable of meeting these requirements with minimal modifications.

Nitrogen removal will be achieved in the anoxic basin of the MBR process as discussed in Section
6.2.3 Immersed Membrane Bioreactor System (Packaged). It is expected that the effluent nitrogen
concentrations will meet the limitations imposed by the USEPA in their NPDES permit.

If phosphorus removal is required, the MBR process is well suited to provide for phosphorous
removal to very low concentrations. Phosphorus removal is enhanced in MBR treatment plants
by employing one or multiple of the following operational methods: 1) addition of a coagulant to
the aeration basin, 2) a higher solids retention time in the MBR basins, 3) ensuring there is an
ample carbon source for the microorganisms, and 4) utilization of a membrane, which virtually
eliminates any particulate phosphorus in the effluent. The method(s) the Tribe will employ for
phosphorus removal will be determined during the WWTP design phase, but those methods
would be designed to comply with the NPDES permit effluent limitations.
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This section will present the requirements for determining the potential impacts of receiving waters
upon discharge of tertiary treated wastewater, and the sludge disposal options and pertinent
disposal regulations.

4.3.1 Baseline Monitoring Program

Baseline water quality for receiving waters, Mark West Creek tributary to Russian River, 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.

The current NPDES permits for the Dry Creek Rancheria WWTP (Dry Creek WWTP), Ukiah
WWTP, and Windsor WWTP may be reviewed to gain a sense of the requirements specified in
local NPDES permits issued by the USEPA and North Coast RWQCB and are publicly available.
These WWTPs are the nearest to the proposed Shiloh Resort WWTP with a surface water
discharge to the Russian River or its tributaries, and are the most applicable surface water
discharge permits for the WWTP. These permits all include seasonal surface water discharge to
the Russian River or its tributaries, tertiary treatment, and land disposal.

The primary unknown regulatory issues associated with the proposed wet season discharge of
wastewater to Mark West Creek is the surface water quality at the discharge location. Since there
is an existing gauge station at Mark West Creek, and streamflows are highest at that location, this
is 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
Pruitt Creek, the Project would need to begin to collect receiving water quality data near the
anticipated discharge site and at the Mark West Creek gauge station. This data would help the
RWQCB evaluate the background water quality of the receiving waters, identify potential water
guality restrictions, and understand the impacts of the proposed new discharge on the aquatic
habitat.

4.3.2 Sludge Disposal

Sludge (biosolids) produced by the WWTP 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 WWTP
will be disposed of to an off-site landfill in accordance with all regulatory requirements. Prior to
off-site disposal, biosolids will be dewatered. The dewatered sludge, also known as cake, would
be periodically hauled to a Class Il landfill for disposal. The frequency and volume of dewatered
sludge is typically determined during the design phase of the project, as more data is available
on the source water quality and treatment process.
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4.3.3 Cooling Tower Brine Generation and Disposal

The flowrate and water quality of brine generation from cooling tower processes is unknown. It
will ultimately depend on the water chemistry of the makeup water, type/model of the cooling
system and operation of the cooling system. Disposal sources for brine generation from cooling
processes generally include offsite disposal or discharge to: surface water bodies, sewer system,
ocean outfall, deep well injection, incineration, and environmental service providers. If disposal to
the WWTP is the preferred option, further evaluation will be required to determine the maximum
limits of constituents of concern, expected brine flow rates, expected water quality monitoring
parameters, cycles of concentration, etc. Further evaluation will be needed to determine the brine
generation volume and most cost-effective disposal alternative. Similarly for the brine generated
from the recycled water treatment process (see Section 2.3.4), EBMUD accepts and treats this
type of waste.

www.hydroscience.com


https://www.wecklabs.com/

www.hydroscience.com


https://www.wecklabs.com/

Shiloh Resort and Casino Project
Water and Wastewater Feasibility Study
February 2023

Page 5-1

SECTION 5 - WATER FACILITY REQUIREMENTS

This section identifies preliminary water supply, water treatment, water storage, and pumping
requirements to supply the proposed Project with water.

The facilities identified in this section are based on HydroScience’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
e Water Treatment Plant

¢ 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 section 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. 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 actual well capacity,
location, and operating strategy will be further developed during the design phase.

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 700 feet deep, and screen sections should be placed primarily in the deeper aquifer
sections, and not in the upper aquifers above 200 feet. Per DWR, the new well or existing well to
used will require a minimum radius of 50-ft control zone around the well, to protect the source
from vandalism, tampering, and other possible sources of contamination. The wells are
anticipated to have similar lithographic, water production, and water quality characteristics as the
existing Esposti Park Supply Well. The Town has detected high concentrations of arsenic and
manganese thus, the implementation of water treatment to remove arsenic and manganese, as
described in Section 5.2, will likely 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. Each well would also be setback from any recycled water use area or
impoundment as required by Title 22 criteria.
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Table 5-1: Recommended Water Production Well Design Criteria

Parameter Value

Approximate depth 700 ft
Casing diameter 12-inch
Surface seal depth 100 feet minimum
Casing material Copper bearing steel
Screen material Wire-wrapped stainless steel
Approximate screen depth range Between 350 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 arsenic 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 drinking water standards for arsenic and manganese.
Thus, an on-site water treatment plant to remove these constituents will be required. It is
recommended that the treatment plant utilize a manganese greensand pressure filtration process
to remove manganese to acceptable levels. 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. Manganese sludge would be periodically discharged
from the tank to the sewer system. Media adsorption is recommended for the removal of arsenic.
Arsenic is removed by filtering the water through media consisting of oxides and/or hydroxides of
Fe, Ti, or Al. There are a variety of media on the market for the removal of arsenic. Treatment
modeling of the specific water chemistry is required to narrow down the various media options.
On-site pilot testing or testing using rapid small-scale column testing follows treatment modeling.

The two treatment vessels would be installed in series. A typical layout of the treatment 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.
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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. Arsenic is removed with simple on/off cycling and infrequent
backwashing is required. Gentle breakthrough curve allows for reduced sampling frequency. Pilot
testing is required to determine adsorption capacity. Efficiency is subject to competing adsorption
by non-target compounds. Sodium hypochlorite would be used to disinfect the water before on-
site 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:

o 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.

e 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.

Table 5-2: Recommended Water Treatment Plant Design Criteria for Alternative A

Parameter Value

Process Pressure filtration
Media for Catalytic Oxidation Anthracite/greensand
Number of filters? 1
Filter loading rate 3 gpm/sf
Filter size 10 ft diameter
Media for Adsorption TBD
Number of filters?* 1
Filter loading rate 3 gpm/sf
Filter size 10 ft diameter
Oxidant Sodium Hypochlorite
Process control PLC/on with service well

Notes:
1. Number of filters does not include redundant unit. Systems are typically designed for N+1 redundancy; two total
filters per filter type is recommended.

5.3  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 dependent on the Project’s fire flow requirements,
however, the anticipated capacity is approximately 1.0 million gallons (MG), and would be of
welded steel construction meeting all American Water Works Association (AWWA) specifications
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for welded steel tanks. A typical section of a tank is shown in Figure 5-3. 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, it 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 variable-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 5-3: Recommended Water Storage Tank and Pump Station Design Criteria

Parameter ‘ Value

Water Storage Tank

Approximate size 1.0 MG

Approximate diameter 75 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 volume range! 1,000 - 2,000 gallons

Notes:
1. Exactvolume is TBD and will be determined during the design phase of the project. Tank volume is dependent on
the flowrate and pressure the hydropneumatics tank is expected to provide.
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SECTION 6 = WASTEWATER FACILITY REQUIREMENTS

This section identifies preliminary wastewater collection, wastewater treatment, effluent
discharge, and recycled water facilities required to manage wastewater generated by the
proposed Project.

The general concepts 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

e Treatment Plant

e Discharge Facilities

e Operations and Maintenance

e Recycled Water Facilities

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

6.1 Wastewater Collection System

Wastewater from casino facilities is typically gravity fed to a lift station. Gravity sewer would likely
be laid along planned roadways within the parcel to facilitate future maintenance, The gravity
sewer main will require crossing beneath the existing creek to reach the proposed lift station and
WWTP site. This may require a siphon under the creek, depending on the depth of the gravity
main relative to the depth of the creek bed.

Wastewater will be pumped through a sewage transmission pipeline from the casino lift station to
the headworks of the WWTP. It is likely that a duplex wet well sewage lift station with a standby
pump will be required to convey sanitary sewage to the WWTP. The lift station wet well will also
be used to collect surface water runoff from the treatment site.

Recommended design criteria for the lift station(s) 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 Variable speed, level switch start and shutoff
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6.2 Wastewater Treatment Plant

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

e Coarse Screening Facility;

e Headworks;

e Immersed Membrane Bioreactors;

e UV Disinfection;

e Chlorine Disinfection;

6.2.1 Coarse Screening Facility

The coarse screening facility for the WWTP is typically gravity fed and upstream of the casino lift
station wet well. Due to the sources and quality of the wastewater, it is important to remove large
debris to protect the downstream processes, specifically the pumps. Sewage lift station pumps
typically handle solids less than 3” in diameter, so large towels, bedsheets, etc., may cause
clogging and significant downtime. A typical layout for the coarse screening facility is shown as
Figure 6-2. Table 6-2 shows some of the design criteria for the headworks facility.

Table 6-2: Coarse Screen Design Criteria

Parameter ‘ Value

Enclosed bar screen, multi-rake style, ¥4” bar spacing,

Coarse Screening facilities
washer/compactor system, and bar screen bypass system

Metering facilities Magnetic flow meter on influent pipe
QOdor control Corrosion resistant plate covered channels, soil filter
Control Continuous operation
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6.2.2 Headworks

The headworks for the WWTP would typically include influent flow measurement, rotary type fine
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, fine screens are
required to protect excessive fouling of the MBR membranes. The fine screens typically include
a built-in washer/compactor and 2-mm openings that remove hair, inorganics, and wastes. The
2-mm opening is necessary to protect the integrity of the membrane filters downstream. The
washed and compacted screenings collected at the headworks are typically stored in bins on-site
to be periodically disposed of at a landfill.

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 rotary type fine screens to remove large materials from the raw influent. A
map showing a typical layout for the headworks facility is shown as Figure 6-3. Table 6-3 shows
some of the design criteria for the headworks facility.

Table 6-3: Headworks Design Criteria

Parameter ‘ Value

Enclosed cylindrical screen with 2-mm circular perforations, integral shaftless helical

Screening facilities ; i
scraper/conveyor and compactor, mechanical washer to break up fecal material

Metering facilities Magnetic flow meter on influent pipe
Odor control Corrosion resistant plate covered channels, soil filter
Control Continuous operation
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6.2.3 Immersed Membrane Bioreactor System (Packaged)

An MBR 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 three sections: an anoxic section, an aerobic section with
mechanical mixers, and an aerobic section containing the immersed membranes. A typical layout
for the MBR is shown as Figure 6-4. The proposed wastewater treatment plant would meet the
design flow requirements specified in Section 2.3.2. The general configuration of the packaged
MBR would be as follows.

Anoxic Basin: Within the anoxic basin, the influent is mixed with mixed liquor in a tank with a
dissolved oxygen (DO) 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 to respire and synthesize. The lack of
DO in the basin facilitates nitrification and denitrification. Ammonia compounds are converted to
nitrates by nitrifying bacteria. Denitrifying bacteria convert nitrates to 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: The mixed liquor 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 DO, which is introduced to the tank through a series of fine bubble
diffusers, connected by headers and pumped by a series of blowers. The DO 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.

Immersed Membranes: 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 to 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 the
dewatering system and disposal.
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Each MBR train contains one permeate pump to force water through the membrane, including an
additional 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 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 controlled 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. Some of these facilities are
typically located in a building near the MBR process or are included on an equipment pad near
the MBR system fully enclosed with sound attenuation provisions. Typically, an operations
building is constructed which houses plant controls, the motor control center, maintenance
facilities, chemical storage and metering, a laboratory, restroom/ washroom, and offices/space
for staff. During design development, these facilities will be further defined. Figure 6-5 shows
the proposed electrical, controls, and operations building.

It is typical for a wastewater facility design to include equalization and emergency storage
capacity. Equalization capacity will moderate the peak daily flows entering the WWTP.
Emergency storage is typically plumbed into the sewage lift station designed to provide sufficient
capacity for a peak flow event (or to-be-determined volume) if the lift station fails to deliver. The
equalization tank would consist of a concrete tank either at or below grade, of a to-be-determined
volume and size. Emergency storage is typically buried concrete or reinforced plastic that is
gravity fed and drained from the sewage lift station.
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6.2.4 Ultraviolet Disinfection

Disinfection to meet discharge and reclamation virus and coliform water quality standards would
be provided by constructing or installing an ultraviolet (UV) disinfection system in the operations
building. UV disinfection facilities are typically contained within a long, narrow steel channel tank
or pipe channel, 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 in Figure 6-5
in the operations building floor plan. 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-line

Type of lamps 2020W medium pressure UV lamps
Transmittance 65% through quartz sleeve
Flow metering Magnetic flow meter

6.2.5 Chlorine Disinfection

Though the UV facilities would be designed to disinfect the treated 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 WWTP.
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. Itis 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 non-chlorinated or 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 SDS, is safe for use for this purpose.

6.2.6 Effluent Pump Station

The purpose of the effluent pump station would be to pump treated wastewater to the recycled
water storage tank for storage and disposal. This pump station is expected to be a low head pump
station that fills the recycled water tank to provide system storage. This pump station would also
provide pumping capacity to convey treated effluent directly to the seasonal storage basin/tank if
needed, during a higher-than-normal precipitation year for surface water disposal.
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6.2.7 Operation and Maintenance

A detailed description of the operations and maintenance program will be prepared following
completion of the WWTP design. However, it is expected that the WWTP would be operated and
maintained similarly to the standards of other tertiary WWTPs in California.

To this effect, this WWTP will be staffed with operators who are qualified to operate the plant
safely, effectively, and in compliance with all permit requirements and regulations. It is expected
that the operators will have qualifications similar to those required by the SWRCB Operator
Certification Program. This program specifies that for tertiary level WWTPs with design capacities
of 1.0 MGD or less, the chief plant operator must be at least a Grade Ill operator. Supervisors
and Shift Supervisors must be at least a Grade II.

6.3 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 and Pump Station for On-site Landscape Irrigation/Dual
Plumbing Facilities/Vineyard Irrigation/Cooling Tower Makeup

e Seasonal Storage Ponds/Tank and Distribution Pump Station

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
facilities described in this section are preliminary and should be utilized for planning purposes
only.

6.3.1 Recycled Water Storage Tank and Pump Station

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 landscaping, vineyard irrigation, and other uses.
Should seasonal storage facilities be constructed, the water may 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 6-6. The recycled water storage tank would be
constructed within the proposed WWTP site. Since the proposed site is relatively flat, the tank
would not maintain pressure in the recycled water distribution system. This storage tank would
be similar to the potable water storage tank with respect to construction methods. Table 6-5
shows a summary of the recommended storage tank design criteria assuming the stored recycled
water would supply only the Casino and Hotel facilities, Casino landscape and vineyards.
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Table 6-5: Recycled Water Storage Tank Design Criteria

Parameter Value

Approximate size 1 MG

Approximate diameter 60 feet

Approximate height 43 feet
Construction Welded steel

The recycled water 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 proposed Project
site for a recycled water storage tank at an elevation that would allow gravity to maintain
distribution system pressure.

Optionally, and if layout area permits, the recycled water storage tank and pump station may be
sized to meet the recycled water demands of the Project in addition to providing seasonal storage
capacity. However, this would require further evaluation and planning.

6.3.1.1 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 and urinal flushing, on-site landscape
irrigation, on-site vineyard irrigation, and cooling tower makeup. The on-site recycled water reuse
facilities will be designed to ensure that they comply with all SWRCB standards. The required
on-site facilities will be identified upon completion of a site plan and preliminary engineering. The
primary on-site design requirements include:

e Recycled water irrigation facilities marked in a purple color.
e Signage informing the public recycled water is used.

e Pipelines in separate trenches a minimum distance away from other water pipelines.
e Labeling 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 plumbed piping
systems must be distinctly marked and color-coded.
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6.3.2 Seasonal Storage and Discharge Facilities

The proposed seasonal discharge strategy will rely heavily on utilizing the irrigated areas 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. A typical
section for the pond is shown as Figure 6-7.

The discharge pump station would pump out of the seasonal storage ponds/tank to the irrigated
areas for re-use. 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.

If a discharge permit is obtained from the RWQCB, the preferred location for a discharge facility
is near Pruitt Creek, tributary to Pool Creek and Mark West Creek. This would include a new
discharge pipeline, outfall structure, and facility since currently none exist. The outfall structure
would be designed to prevent erosion of the natural creek banks and erosion downstream. The
elevation of the outfall pipe invert is typically determined during the design phase of the project.
The outfall pipe outlet will likely include a duckbill check valve or similar component to protect
against settlement/silting inside the pipe or nesting of small animals or rodents. The area around
the outfall pipe will be covered with rip rap or similar material to prevent natural erosion around
the pipe from occurring and to protect the banks during periods of discharge. The pipe material
will need to be suitable for permanent exposure to sunlight and creek water quality conditions.
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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 Alternative
B program alternatives.

7.1  Water Supply

The Project should drill two on-site water supply wells to a depth of approximately 700 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 drawing from
the deeper aquifer at depths around 400-600 feet.

The Project should plan on the following water supply facilities:

¢ Investigate the disposition of the existing onsite irrigation well and determine its suitability as
a potable water supply source

¢ One additional potable well (assuming the existing well could be utilized as a second supply)

¢ Arsenic and Manganese water treatment plant

e Steel water storage tank

e Water distribution pump station

7.2  Wastewater Handling

The Project should construct an on-site WWTP to treat an average weekend flow of 400,000 gpd,
300,000 gpd, and 75,000 gpd for Alternatives A, B, and C, respectively.

The Project should maximize the on-site recycling of wastewater.
The Project should apply for a NPDES permit to discharge effluent to Pruitt Creek.

Flow limitations for off-site discharged should be monitored with the existing USGS gauging
station at Mark West Creek. The Project should prepare contingency plans for on-site disposal
of wastewater in the event that the NPDES permit is delayed or denied.

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

o Immersed membrane bioreactor WWTP with UV Disinfection & Chlorination
o Effluent pump station

o Recycled water storage tank and pump station

e Recycled water distribution pump station

e Seasonal storage pond

e Acquiring additional property for turf grass irrigation (Alternative A and B only)
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Koi Full Build-out Space Program

SF SUBTOTAL COMMENTS
CASINO
Casino - Grade Level
Vestibule 780
Lobby 12110
Event Center 53380 2800 Seats
BOH 56750
Loading Dock 6750
Net to Conversion 12,977 129,770.00
Casino - 2nd floor
Gaming Floor 114,345 3000 Slots / 110 Table Games
Casino Bar 7,855
Reception Lobby 1,500
Retail 2,250
Unassigned 1 2,700
Service Bar 1 1,250
Mens Restroom 1 1,250
Womens Restroom 1 1,250
High Limits 8,250
Board Room 1 2,500
Board room 2 3,700
Breakout 14,535
Ballroom 12,400
Mens Restroom 2 1,000
Women's Restroom 2 1,000
Service Bar 2 1,000
BOH/ Service Elevator 1,240
Mens Restroom 3 1,000
Womens Restroom 3 1,000
Service Bar 3 1,000
Unassigned 2 11,035
Cage/ Bank 5,400
Bridge 5,240
Sports Book 9,900
BOH 1,680
BOH/ Service Elevator 2,100
Kitchen 1 5,100
Restaurant 1 7,000 230 Seats
Food Hall 14,000 465 Seats
Mens Restroom 4 830
Womens Restroom 4 830
Service Bar 4 830
Coffee Shop 2,750
Unassigned 3 2,000
Large Ballroom 32,500
Breakout 8,550




SF SUBTOTAL TOTAL COMMENTS
Mens Restroom 5 1,600
Womens Restroom 5 1,600
BOH 6,300
Circulation 45,547
Net to gross conversion 34,582 345,817
Casino - 3rd floor
Restaurant 2 5,870 195 Seats
Kitchen 2 3,790
Restaurant 3 13,940 465 Seats
Restaurant 4 5,290 175 Seats
Kitchen 3 4,390
Restaurant 5 5,340 175 Seats
Circulation 16,050
BOH 5,300
Net to gross conversion 5,997 59,970 535,557
HOTEL
Hotel - Grade Level
Check -in 11,900
Guestrooms (100) 51,885 100 Rooms per floor
Circulation 5,720
BOH 3,170
Net to gross conversion 7,268 72,675
Hotel - 2nd Floor
Guestrooms (100) 51,885 100 Rooms per floor
Circulation 5,720
BOH 3,170
Net to gross conversion 6,078 60,775
Hotel - 3rd Floor
Guestrooms (100) 51,885 100 Rooms per floor
Circulation 5,720
BOH 3,170
Net to gross conversion 6,078 60,775
Hotel - 4th Floor
Guestrooms (100) 51,885 100 Rooms per floor
Circulation 5,720
BOH 3,170
Net to gross conversion 6,078 60,775
Hotel - 5th Floor
Spa 13,930 10 Occupants + Staff
Net to gross conversion 1,393 13,930 268,930
Heated and Cooled Total 804,487
PARKING
Casino
Drop-off 51,000
Covered - On Grade 235,000
Bus 6,200 292,200
Garage
Garage - Grade level 303,520
Garage - 2nd floor 303,520




SF SUBTOTAL TOTAL COMMENTS
Garage - 3rd Floor 303,520
Garage - 4th floor 303,520 1,214,080
Paved Multi-purpose Area
Parking 183,100 183,100 1,689,380
Sq Footage Grand Total 3,298,354
Parking Count Summary
Casino/ Drop-off 800
Garage - 1st Floor 923
Garage - 2nd Floor 923
Garage - 3rd Floor 923
Garage - 4th Floor 923
Paved Multi-Purpose Area 618
Bus 9 5119




Koi Reduced Intensity Space Program

SF SUBTOTAL COMMENTS
CASINO
Casino - Grade Level
Vestibule 780
Lobby 12110
BOH 28423
Loading Dock 6750
Net to Conversion 4,806 48,063.00
Casino - 2nd floor
Gaming Floor 114,345 3000 Slots / 110 Table Games
Casino Bar 7,855
Reception Lobby 1,500
Retail 2,250
Unassigned 1 2,700
Service Bar 1 1,250
Mens Restroom 1 1,250
Womens Restroom 1 1,250
High Limits 8,250
Board Room 1 2,500
Board room 2 3,700
Breakout 14,535
Ballroom 12,400
Mens Restroom 2 1,000
Women's Restroom 2 1,000
Service Bar 2 1,000
BOH/ Service Elevator 1,240
Mens Restroom 3 1,000
Womens Restroom 3 1,000
Service Bar 3 1,000
Unassigned 2 11,035
Cage/ Bank 5,400
Bridge 5,240
Sports Book 9,900
BOH 1,680
BOH/ Service Elevator 2,100
Kitchen 1 5,100
Restaurant 1 7,000 230 Seats
Food Hall 14,000 465 Seats
Mens Restroom 4 830
Womens Restroom 4 830
Service Bar 4 830
Coffee Shop 2,750
Unassigned 3 2,000
Mens Restroom 5 1,600
Womens Restroom 5 1,600

BOH

6,300




SF SUBTOTAL TOTAL COMMENTS
Circulation 38,629
Net to gross conversion 29,785 297,849
Casino - 3rd floor
Restaurant 2 5,870 195 Seats
Kitchen 2 3,790
Restaurant 3 13,940 465 Seats
Restaurant 4 5,290 175 Seats
Kitchen 3 4,390
Restaurant 5 5,340 175 Seats
Circulation 16,050
BOH 5,300
Net to gross conversion 5,997 59,970 405,882
HOTEL
Hotel - Grade Level
Check -in 11,900
Guestrooms (100) 51,885 100 Rooms per floor
Circulation 5,720
BOH 3,170
Net to gross conversion 7,268 72,675
Hotel - 2nd Floor
Guestrooms (100) 51,885 100 Rooms per floor
Circulation 5,720
BOH 3,170
Net to gross conversion 6,078 60,775
Hotel - 3rd Floor
Spa 13,930 10 Occupants + Staff
Net to gross conversion 1,393 13,930 147,380
Heated and Cooled Total 553,262
PARKING
Casino
Drop-off 51,000
Covered - On Grade 235,000
Bus 6,200 292,200
Garage
Garage - Grade level 303,520
Garage - 2nd floor 303,520
Garage - 3rd Floor 303,520
Garage - 4th floor 303,520 1,214,080
Sq Footage Grand Total 1,106,524
Parking Count Summary
Casino/ Drop-off 760
Garage - 1st Floor 923
Garage - 2nd Floor 923
Garage - 3rd Floor 923
Garage - 4th Floor 923
Bus 9 4461




| | SF SUBTOTAL TOTAL o.L. COMMENTS
Koi Non - Gaming Square Footages
Hotel 65,000 / Level 130,000 SF
Hotel Lobby 8,000 SF
Spa 14,000 SF 760 (Includes Hotel/Lobby)
Restaurant 4,700 SF 4,700 SF Kitchen 337
Winery 20,000 SF 67
Visitor Center 5,000 SF 17
212,400 SF 1,181
Regulation
Parking Calculations Summary| SF/Room Count Spaces Required
Hotel
1 space/unit plus 1 5 Managers/
space for manager 200 Rooms Staff 205 Req'd
Dining| 1 Space/60 sq. ft.
dining area 4,700 SF 79 Req'd
Spa 1 Space/100 SF 14,000 SF 140 Req'd
Winery| 1 Space/2000 SF 46,000 SF 23 Req'd
Visitor Center 1 Space/250 SF 5,000 SF 20 Reqg'd
Total
467 Req'd
*0.L. Stands

for Occuapant
Load

Parking Code -https://library.municode.com/ca/sonoma_county/codes/code_of_ordinances?nodeld=CH26SOCOZORE_ART86PARE
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Koi Full Build-out Space Program

| | SF SUBTOTAL TOTAL O.L. COMMENTS
CASINO
Casino - Grade Level
Vestibule 780
Lobby 12110
Event Center 53380 2800 [2800 Seats
BOH 59330 198
Loading Dock 6750
Net to Conversion 13,235 132,350.00 2,998.00
Casino - 2nd floor
2,750 Slots/105
Gaming Floor 114,345 10395 [Table Games
Casino Bar 7,855
Reception Lobby 1,500
Retail 2,250
Unassigned 1 2,700
Service Bar 1 1,250
Mens Restroom 1 1,250
Womens Restroom 1 1,250
High Limits 8,250 750
Board Room 1 2,500 250
Board room 2 3,700 370
Breakout 14,535
Ballroom 12,400 1,240
Mens Restroom 2 1,000
Women's Restroom 2 1,000
Service Bar 2 1,000
BOH/ Service Elevator 1,240
Mens Restroom 3 1,000
Womens Restroom 3 1,000
Service Bar 3 1,000
Unassigned 2 11,035
Cage/ Bank 5,400
Bridge 5,240
Sports Book 9,900
BOH 1,680
BOH/ Service Elevator 2,100
Kitchen 1 5,100 26
Restaurant 1 7,000 467 230 Seats
Food Hall 14,000 465 465 Seats
Mens Restroom 4 830
Womens Restroom 4 830
Service Bar 4 830
Coffee Shop 2,750 184
Unassigned 3 2,000

Parking Code -https://library.municode.com/ca/sonoma_county/codes/code_of_ordinances?nodeld=CH26SOCOZORE_ART86PARE
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SF SUBTOTAL TOTAL O.L. COMMENTS
Large Ballroom 32,500 3250
Breakout 8,550
Mens Restroom 5 1,600
Womens Restroom 5 1,600
BOH 6,300
Circulation 45,547
Net to gross conversion 34,582 345,817 17,397
Casino - 3rd floor
Restaurant 2 5,870 392 195 Seats
Kitchen 2 3,790 19
Restaurant 3 13,940 930 465 Seats
Restaurant 4 5,290 353 175 Seats
Kitchen 3 4,390 22
Restaurant 5 5,340 356 175 Seats
Circulation 16,050
BOH 5,300
Net to gross conversion 5,997 59,970 2,072
538,137 19,469
HOTEL
Hotel - Grade Level
Check -in 11,900
100 Rooms per
Guestrooms (100) 51,885 floor
Circulation 5,720
BOH 3,170
Net to gross conversion 7,268 72,675
Hotel - 2nd Floor
100 Rooms per
Guestrooms (100) 51,885 floor
Circulation 5,720
BOH 3,170
Net to gross conversion 6,078 60,775
Hotel - 3rd Floor
100 Rooms per
Guestrooms (100) 51,885 floor
Circulation 5,720
BOH 3,170
Net to gross conversion 6,078 60,775
Hotel - 4th Floor
100 Rooms per
Guestrooms (100) 51,885 floor
Circulation 5,720
BOH 3,170
Net to gross conversion 6,078 60,775

Hotel - 5th Floor

Parking Code -https://library.municode.com/ca/sonoma_county/codes/code_of_ordinances?nodeld=CH26SOCOZORE_ART86PARE
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SF SUBTOTAL TOTAL O.L. COMMENTS
10 Occupants +
Spa 13,930 Staff
Net to gross conversion 1,393 13,930 268,930 1,345
Heated and Cooled Total 807,067 20,814
PARKING
Casino
Drop-off 51,000
Covered - On Grade 235,000
Bus 6,200 292,200
Garage
Garage - Grade level 303,520
Garage - 2nd floor 303,520
Garage - 3rd Floor 303,520
Garage - 4th floor 303,520 1,214,080
Paved Multi-purpose Area
Parking 183,100 183,100 1,689,380
Sq Footage Grand Total 3,303,51
Parking Count Summary
Casino/ Drop-off 800
Garage - 1st Floor 923
Garage - 2nd Floor 923
Garage - 3rd Floor 923
Garage - 4th Floor 923
Paved Multi-Purpose Area 618
Bus 9 5119
Regulation
Parking Calculations Summary| SF/Room Count Spaces Required

1 space/unit plus 1

40 Managers/

Hotel| space for manager 400 rooms Staff 440 Req'd
1 Space/60 sq. ft.

Dining dining area 51,440 SF 857 Reqg'd
1 Space/4 seats or
1 space/75 sq. ft.
floor area,

whichever is 2800 Seats/

Event Center greater 53380 SF 712 Req'd
1 Space per slot
machine/2 Space

Casino per table game 2,960 2,960 Req'd

Spaces Required
4,969

Parking Code -https://library.municode.com/ca/sonoma_county/codes/code_of_ordinances?nodeld=CH26SOCOZORE_ART86PARE
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Project: Shiloh Resort and Casino Project
Program Alternative A

Date:
Title:

12/7/2022
Water Demand and Wastewater Flow Projection
Typical WEEKDAY Typical WEEKEND | WEIGHTED AVERAGE
AM. P.M. Flows AM. P.M. Peak Flows Day Flows
" " " Unit Flow
Element Units Quantity Quantity N Base Flow | Factor Factor Factor Factor
(gpd/unit)
SF gpd/unit gpd % gpd % gpd gpd % gpd % gpd gpd gpd
CASINO 535,557
Casino - Grade Level
Vestibule SF 780 0 0 0% 0% 0 0 0% 0 0% 0 0 0
Lobby SF 12,110 0.0 0 30% 50% 0 0 70% 0 80% 0 0 0
Event Center seats 2800 53,380 35 98,000 0% 30% 29,400 14,700 30% 29,400 90% 88,200 58,800 33,600
BOH LS 1 56,750 7,000 7,000 30% 0 50% 3,500 2,800 70% 4,900 100% 7,000 5,950 4,150
Loading Dock SF 6,750 0 0 0% 0% 0 0 0% 0 0% 0 0 0
105,000 17,500 64,750 37,750
Casino - Second Floor
Gaming Floor SF 114,345 0.6 68,607 30% 20,582 50% 34,304 27,443 60% 41,164 90% 61,746 51,455 37,734
Casino Bar SF 7,855 0.7 5,106 30% 1,632 50% 2,553 2,042 60% 3,063 100% 5,106 4,085 2,918
Reception Lobby SF 1,500 0.0 0 30% 50% 0 0 60% 0 80% 0 0 0
Retail SF 2,250 0.05 113 30% 50% 56 45 60% 68 80% 920 79 59
Unassigned SF 15,735 0.1 1,574 30% 472 50% 787 629 60% 944 80% 1,259 1,101 832
Service Bar SF 4,080 041 408 30% 122 50% 204 163 60% 245 80% 326 286 216
Men's Restroom SF 5,680 0.0 0 0% 0% 0 0 0% 0 0% 0 0 0
Women's Restroom SF 5,680 0.0 0 0% 0% 0 0 0% 0 0% 0 0 0
High Limits LS 1 8,250 2,500 2,500 30% 750 50% 1,250 1,000 60% 1,500 80% 2,000 1,750 1,321
Board Room SF 6,200 0.5 3,100 30% 930 50% 1,550 1,240 60% 1,860 80% 2,480 2,170 1,639
Breakout SF 23,085 0.5 11,543 30% 3,463 50% 5,771 4,617 50% 5,771 80% 9,234 7,503 5,854
Ballroom SF 44,900 0.75 33,675 0% 0 0% 0 0 50% 16,838 90% 30,308 23,573 10,103
BOH/Service Elevator SF 1 9,220 1,500 1,500 0% 0% 0 0 0% 0 0% 0 0 0
Cage/Bank SF 5,400 0 0 0% 0% 0 0 0% 0 0% 0 0 0
Bridge SF 5,240 0 0 0% 0% 0 0 0% 0 0% 0 0 0
Sports Book SF 9,900 0.7 6,435 30% 1,931 50% 3,218 2,574 50% 3,218 80% 5,148 4,183 3,263
Kitchen SF 5,100 0.0 0 30% 50% 0 0 70% 0 100% 0 0 0
Restaurant 1 seats 230 7,000 70 16,100 30% 4,830 50% 8,050 6,440 60% 9,660 90% 14,490 12,075 8,855
Food Hall seats 465 14,000 60 27,900 30% 8,370 50% 13,950 11,160 60% 16,740 90% 25,110 20,925 15,345
Coffee Shop SF 2,750 26 7,150 50% 3,575 50% 3,575 3,575 90% 6,435 60% 4,290 5,363 4,341
Circulation SF 45,547 0.0 0 0% 50% 0 0 50% 0 80% 0 0 0
Subtotal 185,709 60,929 134,546 92,479
Casino - Third Floor
Restaurant 2 seats 195 5,870 70 13,650 30% 4,095 50% 6,825 5,460 60% 8,190 90% 12,285 10,238 7,508
Restaurant 3 seats 465 13,940 70 32,550 30% 9,765 50% 16,275 13,020 60% 19,530 90% 29,295 24,413 17,903
R 4 seats 175 5,290 70 12,250 30% 3,675 50% 6,125 4,900 60% 7,350 90% 11,025 9,188 6,738
Restaurant 5 seats 175 5,340 70 12,250 30% 3,675 50% 6,125 4,900 60% 7,350 90% 11,025 9,188 6,738
Kitchen SF 8,180 0.0 0 30% 65% 0 0 70% 0 100% 0 0 0
Circulation SF 16,050 0.0 0 30% 65% 0 0 50% 0 80% 0 0 0
BOH LS 1 5,300 7,000 7,000 30% 2,100 65% 4,550 3,325 50% 3,500 80% 5,600 4,550 3,850
77,700 31,605 57,575 42,735
HOTEL®
Hotel - Grade Level
Check-In SF 11,900 0.0 0 30% 50% 0 0 100% 0 100% 0 0 0
Guestrooms rooms 100 51,885 250 25,000 30% 7,500 50% 12,500 10,000 50% 12,500 90% 22,500 17,500 13,214
Circulation SF 5,720 0.0 0 30% 0 50% 0 0 100% 0 100% 0 0 0
BOH LS 1 3,170 2,500 2,500 30% 750 50% 1,250 1,000 80% 2,000 50% 1,250 1,625 1,268
27,500 11,000 19,125 14,482
Hotel - Second Floor
Guestrooms rooms 100 51,885 250 25,000 30% 7,500 50% 12,500 10,000 50% 12,500 90% 22,500 17,500 13,214
Circulation SF 5,720 0.0 0 30% 0 50% 0 0 100% 0 100% 0 0 0
BOH LS 1 3,170 2,500 2,500 30% 750 50% 1,250 1,000 80% 2,000 50% 1,250 1,625 1,268
Subtotal 27,500 11,000 19,125 14,482
Hotel - Third Floor
Guestrooms rooms 100 51,885 250 25,000 30% 7,500 50% 12,500 10,000 50% 12,500 90% 22,500 17,500 13,214
Circulation SF 5,720 0.0 0 30% 50% 0 0 100% 0 100% 0 0 0
BOH LS 1 3,170 2,500 2,500 30% 750 50% 1,250 1,000 80% 2,000 50% 1,250 1,625 1,268
27,500 11,000 19,125 14,482
Hotel - Fourth Floor
Guestrooms rooms 100 51,885 250 25,000 30% 7,500 50% 12,500 10,000 50% 12,500 90% 22,500 17,500 13,214
Circulation SF 5,720 0.0 0 30% 0 50% 0 0 100% 0 100% 0 0 0
BOH LS 1 3,170 2,500 2,500 30% 750 50% 1,250 1,000 80% 2,000 50% 1,250 1,625 1,268
Subtotal 27,500 11,000 19,125 14,482
Hotel - Fifth Floor
Spa No. Occup 10 13,930 0.10 1,393 50% 697 50% 697 697 90% 1,254 90% 1,254 1,254 935
Subtotal 1,393 697 1,254 935
Total Area 802,387
GRAND TOTAL WW FLOWS BASE FLOW 479,900 WEEKDAY AVERAGE FLOW 154,800 WEEKEND AVERAGE FLOW 334,700 231,900
Calculated Peaking Factor 1.00 2.16 1.50
AVG POTABLE WATER DEMAND (20% INCREASE OVER WW FLOW ESTIMATE) 575,900 185,800 401,700 278,300

Assumptions -

1. Circulation, check-in and similar areas were included in BOH lump sums for Hotel and Casino.
2. All dining facilities will see high usage due to proximity to major road. Dining facility usage includes kitchen use.

3. Unit flows used were based on the most conservative values found in online data, real time data from previous projects, etc.

4. Unassigned element will see similar usage as a service bar.

5. Usage for restrooms included in the other demands.
6. The swimming pool is expected to experience nominal water loss through evaporation.




Project: Shiloh Resort and Casino Project
Program Alternative B

Date:
Title:

12/7/2022

Water Demand and Wastewater Flow Projection

Typical WEEKDAY Typical WEEKEND |WEIGHTED AVERAGE
AM. P.M. Flows AM. P.M. Peak Flows Day Flows
. " . Unit Flow
Element Units Quantity Quantity . Base Flow | Factor Factor Factor Factor
(gpd/unit)
SF gpd/unit gpd % gpd % gpd gpd % gpd % gpd gpd gpd
CASINO
Casino - Grade Level
Vestibule SF 780 0 0 0% 0 0% 0 0 0% 0 0% 0 0 0
Lobby SF 12,110 0.0 0 30% 0 50% 0 0 70% 0 80% 0 0 0
BOH LS 1 28,423 3,500 3,500 30% 1,050 50% 1,750 1,400 70% 2,450 100% 3,500 2,975 2,075
Loading Dock SF 6,750 0 0 0% 0 0% 0 0 0% 0 0% 0 0 0
3,500 1,400 2,975 2,075
Casino - Second Floor
Gaming Floor SF 114,345 0.6 68,607 30% 20,582 50% 34,304 27,443 60% 41,164 90% 61,746 51,455 37,734
Casino Bar SF 7,855 0.7 5,106 30% 1,532 50% 2,553 2,042 60% 3,063 100% 5,106 4,085 2,918
Reception Lobby SF 1,500 0.0 0 30% 0 50% 0 0 60% 0 80% 0 0 0
Retail SF 2,250 0.05 113 30% 34 50% 56 45 60% 68 80% 90 79 59
Unassigned SF 15,735 0.1 1,574 30% 472 50% 787 629 60% 944 80% 1,259 1,101 832
Service Bar SF 4,080 0.1 408 30% 122 50% 204 163 60% 245 80% 326 286 216
Men's Restroom SF 5,680 0.0 0 0% 0 0% 0 0 0% 0 0% 0 0 0
Women's Restroom SF 5,680 0.0 0 0% 0 0% 0 0 0% 0 0% 0 0 0
High Limits LS 1 8,250 2,500 2,500 30% 750 50% 1,250 1,000 60% 1,500 80% 2,000 1,750 1,321
Board Room SF 6,200 0.50 3,100 30% 930 50% 1,550 1,240 60% 1,860 80% 2,480 2,170 1,639
Breakout SF 14,535 0.50 7,268 30% 2,180 50% 3,634 2,907 50% 3,634 80% 5,814 4,724 3,686
Ballroom SF 12,400 1 9,300 0% 0 0% 0 0 50% 4,650 90% 8,370 6,510 2,790
BOH/Service Elevator SF 1 11,320 2,500 2,500 0% 0 0% 0 0 0% 0 0% 0 0 0
Cage/Bank SF 5,400 0 0 0% 0 0% 0 0 0% 0 0% 0 0 0
Bridge SF 5,240 0 0 0% 0 0% 0 0 0% 0 0% 0 0 0
Sports Book SF 9,900 0.7 6,435 30% 1,931 50% 3,218 2,574 50% 3,218 80% 5,148 4,183 3,263
Kitchen SF 5,100 0.0 0 30% 0 50% 0 0 70% 0 100% 0 0 0
Restaurant 1 seats 230 7,000 70 16,100 30% 4,830 50% 8,050 6,440 60% 9,660 90% 14,490 12,075 8,855
Food Hall seats 465 14,000 60 27,900 30% 8,370 50% 13,950 11,160 60% 16,740 90% 25,110 20,925 15,345
Coffee Shop SF 2,750 2.6 7,150 50% 3,575 50% 3,575 3,575 90% 6,435 60% 4,290 5,363 4,341
Circulation SF 38,629 0.0 0 0% 0 50% 0 0 50% 0 80% 0 0 0
158,059 59,219 114,705 82,998
Casino - Third Floor
Restaurant 2 seats 195 5,870 70 13,650 30% 4,095 50% 6,825 5,460 60% 8,190 90% 12,285 10,238 7,508
Restaurant 3 seats 465 13,940 70 32,550 30% 9,765 50% 16,275 13,020 60% 19,530 90% 29,295 24,413 17,903
Restaurant 4 seats 175 5,290 70 12,250 30% 3,675 50% 6,125 4,900 60% 7,350 90% 11,025 9,188 6,738
Restaurant 5 seats 175 5,340 70 12,250 30% 3,675 50% 6,125 4,900 60% 7,350 90% 11,025 9,188 6,738
Kitchen SF 8,180 0.0 0 30% 0 65% 0 0 70% 0 100% 0 0 0
Circulation SF 16,050 0.0 0 30% 0 65% 0 0 50% 0 80% 0 0 0
BOH LS 1 5,300 7,000 7,000 30% 2,100 65% 4,550 3,325 50% 3,500 80% 5,600 4,550 3,850
77,700 31,605 57,575 42,735
HOTEL®
Hotel - Grade Level
Check-In SF 11,900 0.0 0 30% 0 50% 0 0 100% 0 100% 0 0 0
Guestrooms rooms 100 51,885 250 25,000 30% 7,500 50% 12,500 10,000 50% 12,500 90% 22,500 17,500 13,214
Circulation SF 5,720 0.0 0 30% 0 50% 0 0 100% 0 100% 0 0 0
BOH LS 1 3,170 2,500 2,500 30% 750 50% 1,250 1,000 80% 2,000 50% 1,250 1,625 1,268
27,500 11,000 19,125 14,482
Hotel - Second Floor
Guestrooms rooms 100 51,885 250 25,000 30% 7,500 50% 12,500 10,000 50% 12,500 90% 22,500 17,500 13,214
Circulation SF 5,720 0.0 0 30% 0 50% 0 0 100% 0 100% 0 0 0
BOH LS 1 3,170 2,500 2,500 30% 750 50% 1,250 1,000 80% 2,000 50% 1,250 1,625 1,268
133,450 27,500 11,000 19,125 14,482
Hotel - Third Floor
Spa No. Occup 10 13,930 0.10 1,393 50% 697 50% 697 697 90% 1,254 90% 1,254 1,254 935
1,393 697 1,254 935
Total Area 686,712
GRAND TOTAL WW FLOWS BASE FLOW 295,700 WEEKDAY AVERAGE FLOW 115,000 WEEKEND AVERAGE FLOW 214,800 157,800
Calculated Peaking Factor 1.00 1.87 1.37
AVG POTABLE WATER DEMAND (20% INCREASE OVER WW FLOW ESTIMATE) 354,900 138,000 257,800 189,400

Assumptions -

1. Circulation, check-in and similar areas were included in BOH lump sums for Hotel and Casino.

2. All dining facilities will see high usage due to proximity to major road. Dining facility usage includes kitchen use.
3. Unit flows used were based on the most conservative values found in online data, real time data from previous projects, etc.

4. Unassigned element will see similar usage as a service bar.

5. Usage for restrooms included in the other demands.
6. The swimming pool is expected to experience nominal water loss through evaporation.




Project: Shiloh Resort and Winery (Non-Gaming)
Program Alternative C

Date:  12/7/2022

Title: Water Demand and Wastewater Flow Projection

Typical WEEKDAY Typical WEEKEND WEIGHTED AVERAGE
AM. P.M. Flows AM. P.M. Peak Flows Day Flows
&l ] ' " Unit Flow?
lement Units Quantity Quantity ) Base Flow | Factor Factor Factor Factor
(gpd/unit)
SF gpd/unit gpd % gpd % gpd gpd % gpd % gpd gpd gpd
[FAciTY
Dining’ 4,700 2.6 12,220 30% 3,666 50% 6,110 4,888 60% 7,332 90% 10,998 9,165 6,721
Kitchen 4,700 0.0 0 0% 0 0% 0 0 0% 0 0% 0 0 0
Winery* 20,000 - 2,112 2,112
Visitor Center SF 5,000 2,500 0.05 125 30% 38 50% 63 50 60% 75 90% 113 94 69
Tasting Room® 2,500 0.30 750 30% 225 50% 375 300 60% 450 90% 675 563 413
13,095 5,238 11,933 9,314
HOTEL®
Hotel - Grade Level
Lobby LS 1 8,000 5,000 5,000 30% 1,500 50% 2,500 2,000 100% 5,000 100% 5,000 5,000 3,286
Guestrooms rooms 100 65,000 250 25,000 30% 7,500 50% 12,500 10,000 50% 12,500 90% 22,500 17,500 13,214
30,000 12,000 22,500 16,500
Hotel - Second Floor
Guestrooms rooms 100 65,000 250 25,000 30% 7,500 50% 12,500 10,000 50% 12,500 90% 22,500 17,500 13,214
25,000 10,000 17,500 13,214
Hotel - Third Floor
Spa 14,000 0.10 1,400 50% 700 50% 700 700 90% 1,260 90% 1,260 1,260 940
1,400 700 1,260 940
Total Area 186,400
GRAND TOTAL WW FLOWS BASE FLOW 69,500 WEEKDAY AVERAGE FLOW 28,000 WEEKEND AVERAGE FLOW 53,200 40,000
Calculated Peaking Factor 1.00 1.90 1.43
AVG POTABLE WATER DEMAND (20% INCREASE OVER WW FLOW ESTIMATE) 83,400 33,600 63,900 48,000

Assumptions -

1. All dining facilities will see high usage due to proximity to major road. Dining facility usage includes kitchen use.

2. Unit flows used were based on the most conservative values found in online data, real time data from previous projects, etc.

3. The swimming pool is expected to experience nominal water loss through evaporation.

4. See separate table for winery calculations. Winery flow projections are not affected by time of day, but are affected by duration of crush season. The projections have been included in the water balance.
5. Assumed tasting room is 50% of the visitor center area building space.



Project: Shiloh Resort (Non-Gaming)
Program Alternative C
Date:  12/7/2022

Title: Water Demand and Wastewater Flow Projection - Winery
AVERAGE Day
Crush Season Non-Crush Season Average Day Flows Flows
Element Units Quantity Production Efficiency1 Annual Flow | Factor? | Length Flow Factor | Length Crush Season Non-Crush Season

SF cases/year gallcase gal % days gal % days gpd gpd gpd gpd

FACILITY
Winery (Production) 20,000 15,000 4.8 72,000 90% [ 31 64,800 10% | 334 7,200 2,090 22 2,112
Subtotal 72,000 | | 2,090 22 2,112

Total Area 20,000

GRAND TOTAL WW FLOWS BASE FLOW 72,000 WEEKDAY AVERAGE FLOW 2,100 100 2,200
Calculated Peaking Factor 1.00 0.05 1.05
AVG POTABLE WATER DEMAND (20% INCREASE OVER WW FLOW ESTIMATE) 86,400 2,600 200 2,700

Assumptions -
1. Efficiency was assumed to be better than what is typical for a small facility due to being a new facility/infrastructure.
2. Percentage of grapes harvested during crush season is higher than typical due to relatively flat topography for the site and assumption that all grapes will be ready for harvesting around the same time.




Water Balance - Shiloh Resort and Casino Feasibility Study - Proposed (Alternative A)

Scenario: Alternative A - Option 1
August 2022 By: Jory Benitez/Angela Singer, HydroScience

INPUT

INPUT-Adjust as necessary
OUTPUT-Max Elevation

WASTEWATER INFLUENT FLOW STORAGE DATA OTHER INPUTS RECYCLED WATER DISTRIBUTION AND DISPOSAL ALTERNATIVES ?
Daily Average Wastewater Influent Flow 231,900 gpd Basin Volume 12.1 MG 100-YR Multiplier 2.06 unitless ndscape Irrigation (Casino) 4.4 |acres Vineyards (Casino) 12.4|acres
Il (PWWF-PDWF) 250,452 gpd Basin Area 4.08 acres Pan Evap Coefficient 0.75 unitless Dual Plumbing 26.4|MG Surface Water Discharge 301|MG
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVERAGE ANNUAL PRECIPITATION RETURN PERIOD
No. Days 31 30 31 31 28 31 30 31 30 31 31 30 31 30 31 31 28 31 30 31 30 31 31 30
Water Water
Units October  November December January February  March April May June July August  September| Year October November December January February March April May June July August  September| Year
CLIMATE INPUTS
Precipitation in 4.32 6.85 14.63 11.59 12.16 8.50 4.08 2.00 0.51 0.02 0.02 0.31 65.00 2.10 3.33 7.1 5.63 5.91 413 1.98 0.97 0.25 0.01 0.01 0.15 31.58
Pan Evaporation in 5.72 2.48 1.66 1.53 215 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00 5.72 2.48 1.66 1.53 2.15 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00
Effective Water Surface Evaporation in 4.29 1.40 0.93 0.86 1.21 213 4.37 6.68 8.25 9.92 9.05 6.50 55.57 4.29 1.86 1.25 1.15 1.61 2.84 4.37 6.68 8.25 9.92 9.05 6.50 57.75
WASTEWATER GENERATION
Facility Wastewater Influent (ADWF) MG 7.2 7.0 7.2 7.2 6.5 7.2 7.0 7.2 7.0 7.2 7.2 7.0 84.6 7.2 7.0 7.2 7.2 6.5 7.2 7.0 7.2 7.0 7.2 7.2 7.0 84.6
I/l Contributions MG 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1
TOTAL Wastewater Influent acft 22.1 21.4 22.1 22.1 20.0 22.1 21.4 22.1 21.4 22.1 22.1 21.4 260.0 22.1 21.4 22.1 22.1 20.0 22.1 21.4 22.1 21.4 22.1 22.1 21.4 260.0
WWTP CONTRIBUTIONS
Site Run-off acft 0.2 0.4 0.8 0.6 0.6 0.5 0.2 0.1 0.0 0.0 0.0 0.0 35 0.1 0.2 0.4 0.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 1.7
Open Storage Basin acre 33 3.4 35 35 36 3.7 3.7 3.8 3.9 3.9 4.0 4.1 4.1 4.0 3.9 3.9 3.8 3.7 3.7 36 35 35 3.4 3.3
Total Water Surface Area acre 33 3.4 35 35 36 3.7 3.7 3.8 3.9 3.9 4.0 4.1 4.1 4.0 3.9 3.9 3.8 3.7 3.7 36 35 35 34 3.3
Cooling Tower Evaporation/Drift Loss® | ac-t -0.05 -0.04 -0.04 -0.04 -0.04 -0.04 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 0.5 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 0.6
Total Evaporation acft 1.2 0.4 0.3 0.3 0.4 0.7 1.4 2.1 2.7 3.3 -3.0 2.2 -17.8 1.5 0.6 0.4 0.4 0.5 0.9 1.3 2.0 2.4 2.9 2.6 1.8 17.3
Total Precipitation act 1.2 1.9 42 3.4 3.7 26 1.3 0.6 0.2 0.0 0.0 0.1 19.3 0.7 1.1 23 1.8 1.9 1.3 0.6 0.3 0.1 0.0 0.0 0.0 10.2
Total Percolation acft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RECYCLED WATER DISTRIBUTION
Dual Plumbing ac-ft 6.9 6.7 6.9 -6.9 6.2 6.9 6.7 6.9 6.7 6.9 -6.9 6.7 -81.1 6.9 6.7 6.9 -6.9 6.2 -6.9 6.7 -6.9 6.7 -6.9 6.9 6.7 -81.1
Cooling Tower act 3.3 2.6 2.7 2.7 2.4 2.7 3.2 3.3 3.2 3.3 3.3 3.2 -35.9 3.3 3.2 3.3 3.3 -3.0 3.3 3.2 3.3 3.2 3.3 3.3 3.2 -39.2
Landscape lrrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -1.6 2.7 2.9 2.5 -1.8 -11.6 0.1 0.0 0.0 0.0 0.0 0.0 -1.0 2.0 2.8 2.9 2.5 1.9 -13.3
Vineyard Irrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.3 1.2 0.7 0.2 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.3 1.2 0.7 0.2 3.9
Surface Water Discharge (Creek) acft -1.5 -16.6 -16.6 -16.6 -16.6 -16.6 -16.6 -3.1 0.0 0.0 0.0 0.0 -104.3 -1.5 -18.6 -18.6 -18.6 -18.6 -18.6 -18.6 -3.1 0.0 0.0 0.0 0.0 -116.1
RAW WATER MAKE-UP
Blend Raw Water' ac-ft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MONTHLY STORAGE BALANCE
Beginning Storage Volume act 0.0 10.6 7.9 8.6 8.2 6.8 5.1 0.0 5.3 10.3 14.7 20.3 27.5 37.1 30.7 26.2 21.2 14.9 8.8 0.0 45 9.5 14.3 20.3
Change in Water Volume* act 10.6 2.6 0.6 0.3 1.4 1.7 5.1 5.3 5.0 44 55 7.3 9.6 6.5 -4.5 5.0 6.2 6.1 -8.8 45 5.0 48 6.0 76
Final Storage Volume act 10.6 7.9 8.6 8.2 6.8 5.1 0.0 5.3 10.3 14.7 20.3 27.5 37.1 30.7 26.2 21.2 14.9 8.8 0.0 45 9.5 14.3 20.3 27.9
Maximum Seasonal Storage (ac-ft) 275 Maximum Seasonal Storage (ac-ft) 371
mg 9.0 mg 121

Note:

1. Blend Raw Water is the deficit in ww flow generated to meet recycled water demands, to resolve then less water would be discharged for irrigation or surface water.
2. Total available area for vineyard/spray/leach field is 17.4 acres approximately.
3. Assumed all equipment open basin/tankage would include covers and won't contribute to ww flows, confirm as more information becomes available.
4. Change in water volume negative since stored volume is available to be transferred out to distribution.
5. Cooling tower evaporation loss estimated at 1.5% of monthly water demand.



Water Balance - Shiloh Resort and Casino Feasibility Study - Proposed (Alternative A)

Scenario: Alternative A - Option 2

August 2022 By: Jory Benitez/Angela Singer, HydroScience

INPUT

INPUT-Adjust as necessary
OUTPUT-Max Elevation

WASTEWATER INFLUENT FLOW STORAGE DATA OTHER INPUTS RECYCLED WATER DISTRIBUTION AND DISPOSAL ALTERNATIVES ?
Daily Average Wastewater Influent Flow 231,900 gpd Tank(s) Total Volume 15.9 MG 100-YR Multiplier 2.06 unitless ndscape Irrigation (Casino) 4.4|acres Vineyards (Casino) 17.4|acres
Il (PWWF-PDWF) 250,452 gpd Pan Evap Coefficient 0.75 unitless Dual Plumbing 26.4|MG Surface Water Discharge 301|MG
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVERAGE ANNUAL PRECIPITATION RETURN PERIOD
No. Days 31 30 31 31 28 31 30 31 30 31 31 30 31 30 31 31 28 31 30 31 30 31 31 30
Water Water
Units October  November December January February  March April May June July August  September| Year October November December January February March April May June July August  September| Year
CLIMATE INPUTS
Precipitation in 4.32 6.85 14.63 11.59 12.16 8.50 4.08 2.00 0.51 0.02 0.02 0.31 65.00 2.10 3.33 7.1 5.63 5.91 413 1.98 0.97 0.25 0.01 0.01 0.15 31.58
Pan Evaporation in 5.72 2.48 1.66 1.53 215 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00 5.72 2.48 1.66 1.53 2.15 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00
Effective Water Surface Evaporation in 4.29 1.40 0.93 0.86 1.21 213 4.37 6.68 8.25 9.92 9.05 6.50 55.57 4.29 1.86 1.25 1.15 1.61 2.84 4.37 6.68 8.25 9.92 9.05 6.50 57.75
WASTEWATER GENERATION
Facility Wastewater Influent (ADWF) MG 7.2 7.0 7.2 7.2 6.5 7.2 7.0 7.2 7.0 7.2 7.2 7.0 84.6 7.2 7.0 7.2 7.2 6.5 7.2 7.0 7.2 7.0 7.2 7.2 7.0 84.6
I/l Contributions MG 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1
TOTAL Wastewater Influent acft 22.1 21.4 22.1 22.1 20.0 22.1 21.4 22.1 21.4 22.1 22.1 21.4 260.0 22.1 21.4 22.1 22.1 20.0 22.1 21.4 22.1 21.4 22.1 22.1 21.4 260.0
WWTP CONTRIBUTIONS
Site Run-off acft 0.2 0.4 0.8 0.6 0.6 0.5 0.2 0.1 0.0 0.0 0.0 0.0 35 0.1 0.2 0.4 0.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 1.7
Total Water Surface Area acre 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cooling Tower Evaporation/Drift Loss® | ac-t -0.05 -0.04 -0.04 -0.04 -0.04 -0.04 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 0.5 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 0.6
Total Evaporation act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Precipitation acft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Percolation acft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RECYCLED WATER DISTRIBUTION
Dual Plumbing acft 6.9 6.7 6.9 -6.9 6.2 6.9 6.7 6.9 6.7 -6.9 -6.9 6.7 -81.1 6.9 6.7 6.9 -6.9 6.2 -6.9 6.7 -6.9 6.7 -6.9 6.9 6.7 -81.1
Cooling Tower act 3.3 2.6 2.7 2.7 2.4 2.7 3.2 3.3 3.2 3.3 3.3 3.2 -35.9 3.3 3.2 3.3 3.3 -3.0 3.3 3.2 3.3 3.2 3.3 3.3 3.2 -39.2
Landscape lrrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -1.6 2.7 2.9 2.5 -1.8 -11.6 0.1 0.0 0.0 0.0 0.0 0.0 -1.0 2.0 2.8 2.9 2.5 1.9 -13.3
Vineyard Irrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 1.8 1.7 -1.0 0.3 5.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 -1.8 1.7 -1.0 0.3 5.5
Surface Water Discharge (Creek) acft -1.5 -14.3 -14.3 -14.3 -14.3 -14.3 -14.3 -3.1 0.0 0.0 0.0 0.0 -90.5 -1.5 -19.7 -19.7 -19.7 -19.7 -19.7 -19.7 -3.1 0.0 0.0 0.0 0.0 -122.7
RAW WATER MAKE-UP
Blend Raw Water' ac-ft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MONTHLY STORAGE BALANCE
Beginning Storage Volume acft 0.0 10.5 8.7 7.7 6.5 4.1 2.7 0.0 6.5 13.5 20.7 29.0 38.3 48.7 40.6 33.1 255 16.8 9.2 0.0 6.0 12.9 20.1 28.3
Change in Water Volume® act 10.5 -1.9 -1.0 -1.2 2.4 1.4 27 6.5 7.0 7.2 8.3 9.3 10.3 -8.1 75 7.6 8.7 7.7 9.2 6.0 6.9 7.2 8.3 9.2
Final Storage Volume act 10.5 8.7 7.7 6.5 4.1 2.7 0.0 6.5 13.5 20.7 29.0 38.3 48.7 40.6 33.1 255 16.8 9.2 0.0 6.0 12.9 20.1 28.3 37.6
Maximum Seasonal Storage (ac-ft) 38.3 Maximum Seasonal Storage (ac-ft) 48.7
mg 12.5 mg 15.9

Note:

1. Blend Raw Water is the deficit in ww flow generated to meet recycled water demands, to resolve then less water would be discharged for irrigation or surface water.
2. Total available area for vineyard/spray/leach field is 17.4 acres approximately.
3. Assumed all equipment open basin/tankage would include covers and won't contribute to ww flows, confirm as more information becomes available.
4. Change in water volume negative since stored volume is available to be transferred out to distribution.
5. Cooling tower evaporation loss estimated at 1.5% of monthly water demand.



Water Balance - Shiloh Resort and Casino Feasibility Study - Proposed (Alternative A)

Scenario: Alternative A - Option 3
August 2022 By: Jory Benitez/Angela Singer, HydroScience

INPUT

INPUT-Adjust as necessary
OUTPUT-Max Elevation

WASTEWATER INFLUENT FLOW STORAGE DATA OTHER INPUTS RECYCLED WATER DISTRIBUTION AND DISPOSAL ALTERNATIVES ?
Daily Average Wastewater Influent Flow 231,900 gpd Basin Volume 4.9 MG 100-YR Multiplier 2.06 unitless ndscape Irrigation (Casino) 4.4|acres Vineyards (Casino) 15.0|acres Landscpe Irrig (TBD) 11.0|acres
I (PWWF-PDWF) 250,452 gpd Basin Area 1.74 acres Pan Evap Coefficient 0.75 unitless Dual Plumbing 26.4|MG Surface Water Discharge 301|MG Additonal Turf Grass 0.0/acres 7.8
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVERAGE ANNUAL PRECIPITATION RETURN PERIOD
No. Days 31 30 31 31 28 31 30 31 30 31 31 30 31 30 31 31 28 31 30 31 30 31 31 30
Water Water
Units October  November December January February  March April May June July August  September| Year October November December January February March April May June July August  September| Year
CLIMATE INPUTS
Precipitation in 4.32 6.85 14.63 11.59 12.16 8.50 4.08 2.00 0.51 0.02 0.02 0.31 65.00 2.10 3.33 7.1 5.63 5.91 413 1.98 0.97 0.25 0.01 0.01 0.15 31.58
Pan Evaporation in 5.72 2.48 1.66 1.53 215 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00 5.72 2.48 1.66 1.53 2.15 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00
Effective Water Surface Evaporation in 4.29 1.40 0.93 0.86 1.21 213 4.37 6.68 8.25 9.92 9.05 6.50 55.57 4.29 1.86 1.25 1.15 1.61 2.84 4.37 6.68 8.25 9.92 9.05 6.50 57.75
WASTEWATER GENERATION
Facility Wastewater Influent (ADWF) MG 7.2 7.0 7.2 7.2 6.5 7.2 7.0 7.2 7.0 7.2 7.2 7.0 84.6 7.2 7.0 7.2 7.2 6.5 7.2 7.0 7.2 7.0 7.2 7.2 7.0 84.6
I/l Contributions MG 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1
TOTAL Wastewater Influent acft 22.1 21.4 22.1 22.1 20.0 22.1 21.4 22.1 21.4 22.1 22.1 21.4 260.0 22.1 21.4 22.1 22.1 20.0 22.1 21.4 22.1 21.4 22.1 22.1 21.4 260.0
WWTP CONTRIBUTIONS
Site Run-off acft 0.2 0.4 0.8 0.6 0.6 0.5 0.2 0.1 0.0 0.0 0.0 0.0 35 0.1 0.2 0.4 0.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 1.7
Open Storage Basin acre 1.7 1.7 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.7 1.7 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.4 1.3 1.3
Total Water Surface Area acre 1.7 1.7 1.7 1.6 1.6 1.5 1.5 1.4 1.4 14 1.3 1.3 1.7 1.7 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.4 1.3 1.3
Cooling Tower Evaporation/Drift Loss® | ac-t -0.05 -0.04 -0.04 -0.04 -0.04 -0.04 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 0.5 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 0.6
Total Evaporation act 0.6 0.2 0.1 0.1 0.2 0.3 0.5 0.8 -1.0 1.1 -1.0 0.7 6.6 -0.6 0.3 0.2 0.2 0.2 0.4 0.5 0.8 -1.0 1.1 -1.0 0.7 6.9
Total Precipitation acft 0.6 1.0 2.0 1.6 1.6 1.1 0.5 0.2 0.1 0.0 0.0 0.0 8.7 0.3 0.5 1.0 0.8 0.8 0.5 0.2 0.1 0.0 0.0 0.0 0.0 4.2
Total Percolation acft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RECYCLED WATER DISTRIBUTION
Dual Plumbing acft 6.9 6.7 6.9 -6.9 6.2 6.9 6.7 6.9 6.7 -6.9 -6.9 6.7 -81.1 6.9 6.7 6.9 -6.9 6.2 -6.9 6.7 -6.9 6.7 -6.9 6.9 6.7 -81.1
Cooling Tower act 3.3 2.6 2.7 2.7 2.4 2.7 3.2 3.3 3.2 3.3 3.3 3.2 -35.9 3.3 3.2 3.3 3.3 -3.0 3.3 3.2 3.3 3.2 3.3 3.3 3.2 -39.2
Landscape lrrigation (TBD) acft 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -3.9 6.7 7.2 6.3 4.6 -28.9 0.3 0.0 0.0 0.0 0.0 0.0 2.6 5.1 7.0 7.3 6.3 4.8 -33.2
Landscape lrrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -1.6 2.7 2.9 2.5 -1.8 -11.6 0.1 0.0 0.0 0.0 0.0 0.0 -1.0 2.0 2.8 2.9 2.5 1.9 -13.3
Vineyard Irrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 1.5 1.5 0.9 0.2 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 15 1.5 0.9 0.2 4.8
Additional Turf Grass act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Surface Water Discharge (Creek) acft -1.5 -15.3 -15.3 -15.3 -15.3 -15.3 -15.3 -3.9 0.0 0.0 0.0 0.0 -97.4 -1.5 -14.0 -14.0 -14.0 -14.0 -14.0 -14.0 1.7 0.0 0.0 0.0 0.0 -87.2
RAW WATER MAKE-UP
Blend Raw Water' ac-ft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MONTHLY STORAGE BALANCE
Beginning Storage Volume acft 0.0 10.6 8.4 8.3 7.5 55 3.9 0.0 1.3 1.0 0.1 1.2 5.3 15.0 12.9 11.9 10.6 8.1 6.3 0.0 1.7 0.9 0.0 1.1
Change in Water Volume* ac-ft 10.6 2.1 0.2 0.8 2.0 -1.6 -3.9 1.3 0.3 -0.9 1.1 4.1 9.8 22 -1.0 1.3 2.5 -1.8 6.3 1.7 0.8 0.9 1.1 3.8
Final Storage Volume act 10.6 8.4 8.3 7.5 55 3.9 0.0 1.3 1.0 0.1 1.2 53 15.0 12.9 11.9 10.6 8.1 6.3 0.0 1.7 0.9 0.0 1.1 49
Maximum Seasonal Storage (ac-ft) 10.6 Maximum Seasonal Storage (ac-ft) 15.0
mg 34 mg 49

Note:

1. Blend Raw Water is the deficit in ww flow generated to meet recycled water demands, to resolve then less water would be discharged for irrigation or surface water.
2. Total available area for vineyard/spray/leach field is 17.4 acres approximately.
3. Assumed all equipment open basin/tankage would include covers and won't contribute to ww flows, confirm as more information becomes available.
4. Change in water volume negative since stored volume is available to be transferred out to distribution.
5. Cooling tower evaporation loss estimated at 1.5% of monthly water demand.



Water Balance - Shiloh Resort and Casino Feasibility Study - Proposed (Alternative A)
Scenario: Alternative A - Option 4

August 2022 By: Jory Benitez/Angela Singer, HydroScience

INPUT

INPUT-Adjust as necessary
OUTPUT-Max Elevation

WASTEWATER INFLUENT FLOW STORAGE DATA OTHER INPUTS RECYCLED WATER DISTRIBUTION AND DISPOSAL ALTERNATIVES ?
Daily Average Wastewater Influent Flow 231,900 gpd Tank(s) Total Volume 5.6 MG 100-YR Multiplier 2.06 unitless ndscape Irrigation (Casino) 4.4|acres Vineyards (Casino) 17.4|acres Landscpe Irrig (TBD) 11.0|acres
I (PWWF-PDWF) 250,452 gpd Pan Evap Coefficient 0.75 unitless Dual Plumbing 26.4|MG Surface Water Discharge 301|MG Additonal Turf Grass 0.0/acres 9.9
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVERAGE ANNUAL PRECIPITATION RETURN PERIOD
No. Days 31 30 31 31 28 31 30 31 30 31 31 30 31 30 31 31 28 31 30 31 30 31 31 30
Water Water
Units October  November December January February  March April May June July August  September| Year October November December January February March April May June July August  September| Year
CLIMATE INPUTS
Precipitation in 4.32 6.85 14.63 11.59 12.16 8.50 4.08 2.00 0.51 0.02 0.02 0.31 65.00 2.10 3.33 7.1 5.63 5.91 413 1.98 0.97 0.25 0.01 0.01 0.15 31.58
Pan Evaporation in 5.72 2.48 1.66 1.53 215 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00 5.72 2.48 1.66 1.53 2.15 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00
Effective Water Surface Evaporation in 4.29 1.40 0.93 0.86 1.21 213 4.37 6.68 8.25 9.92 9.05 6.50 55.57 4.29 1.86 1.25 1.15 1.61 2.84 4.37 6.68 8.25 9.92 9.05 6.50 57.75
WASTEWATER GENERATION
Facility Wastewater Influent (ADWF) MG 7.2 7.0 7.2 7.2 6.5 7.2 7.0 7.2 7.0 7.2 7.2 7.0 84.6 7.2 7.0 7.2 7.2 6.5 7.2 7.0 7.2 7.0 7.2 7.2 7.0 84.6
I/l Contributions MG 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1
TOTAL Wastewater Influent acft 22.1 21.4 22.1 22.1 20.0 22.1 21.4 22.1 21.4 22.1 22.1 21.4 260.0 22.1 21.4 22.1 22.1 20.0 22.1 21.4 22.1 21.4 22.1 22.1 21.4 260.0
WWTP CONTRIBUTIONS
Site Run-off acft 0.2 0.4 0.8 0.6 0.6 0.5 0.2 0.1 0.0 0.0 0.0 0.0 35 0.1 0.2 0.4 0.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 1.7
Total Water Surface Area acre 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cooling Tower Evaporation/Drift Loss® | ac-t -0.05 -0.04 -0.04 -0.04 -0.04 -0.04 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 0.5 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 0.6
Total Evaporation act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Precipitation acft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Percolation acft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RECYCLED WATER DISTRIBUTION
Dual Plumbing acft 6.9 6.7 6.9 -6.9 6.2 6.9 6.7 6.9 6.7 -6.9 -6.9 6.7 -81.1 6.9 6.7 6.9 -6.9 6.2 -6.9 6.7 -6.9 6.7 -6.9 6.9 6.7 -81.1
Cooling Tower act 3.3 2.6 2.7 2.7 2.4 2.7 3.2 3.3 3.2 3.3 3.3 3.2 -35.9 3.3 3.2 3.3 3.3 -3.0 3.3 3.2 3.3 3.2 3.3 3.3 3.2 -39.2
Landscape lrrigation (TBD) acft 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -3.9 6.7 7.2 6.3 4.6 -28.9 0.3 0.0 0.0 0.0 0.0 0.0 2.6 5.1 7.0 7.3 6.3 4.8 -33.2
Landscape lrrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -1.6 2.7 2.9 2.5 -1.8 -11.6 0.1 0.0 0.0 0.0 0.0 0.0 -1.0 2.0 2.8 2.9 2.5 1.9 -13.3
Vineyard Irrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 1.8 1.7 -1.0 0.3 5.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 -1.8 1.7 -1.0 0.3 5.5
Additional Turf Grass act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Surface Water Discharge (Creek) acft -1.5 -14.3 -14.3 -14.3 -14.3 -14.3 -14.3 5.7 0.0 0.0 0.0 0.0 -92.9 -1.5 -14.0 -14.0 -14.0 -14.0 -14.0 -14.0 3.8 0.0 0.0 0.0 0.0 -89.3
RAW WATER MAKE-UP
Blend Raw Water' ac-ft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MONTHLY STORAGE BALANCE
Beginning Storage Volume acft 0.0 10.5 8.7 7.7 6.5 42 2.9 0.0 0.0 0.3 0.3 22 7.0 17.0 14.7 12.9 11.0 8.0 6.0 0.0 0.2 0.1 0.0 2.0
Change in Water Volume* ac-ft 10.5 -1.8 -1.0 -1.2 2.3 1.3 2.9 0.0 0.3 0.0 1.9 47 10.1 2.4 -1.8 -1.9 -3.0 2.0 6.0 0.2 0.1 0.1 1.9 45
Final Storage Volume act 10.5 8.7 7.7 6.5 42 29 0.0 0.0 0.3 0.3 22 7.0 17.0 14.7 12.9 11.0 8.0 6.0 0.0 0.2 0.1 0.0 2.0 6.4
Maximum Seasonal Storage (ac-ft) 10.5 Maximum Seasonal Storage (ac-ft) 17.0
mg 34 mg 5.6

Note:

1. Blend Raw Water is the deficit in ww flow generated to meet recycled water demands, to resolve then less water would be discharged for irrigation or surface water.

2. Total available area for vineyard/spray/leach field is 17.4 acres approximately.

3. Assumed all equipment open basin/tankage would include covers and won't contribute to ww flows, confirm as more information becomes available.

4. Change in water volume negative since stored volume is available to be transferred out to distribution.
5. Cooling tower evaporation loss estimated at 1.5% of monthly water demand.



Water Balance - Shiloh Resort and Casino Feasibility Study - Reduced Intensity (Alternative B)

Scenario: Alternative B - Option 1
August 2022 By: Jory Benitez/Angela Singer, HydroScience

INPUT

INPUT-Adjust as necessary
OUTPUT-Max Elevation

WASTEWATER INFLUENT FLOW STORAGE DATA OTHER INPUTS RECYCLED WATER DISTRIBUTION AND DISPOSAL ALTERNATIVES ?
Daily Average Wastewater Influent Flow 157,800 gpd Basin Volume 4.5 MG 100-YR Multiplier 2.06 unitless ndscape Irrigation (Casino) 6.7 |acres Vineyards (Casino) 19.8|acres
Il (PWWF-PDWF) 170,424 gpd Basin Area 1.61 acres Pan Evap Coefficient 0.75 unitless Dual Plumbing 18.2/MG Surface Water Discharge 301|MG
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVERAGE ANNUAL PRECIPITATION RETURN PERIOD
No. Days 31 30 31 31 28 31 30 31 30 31 31 30 31 30 31 31 28 31 30 31 30 31 31 30
Water Water
Units October  November December January February  March April May June July August  September| Year October November December January February March April May June July August  September| Year
CLIMATE INPUTS
Precipitation in 4.32 6.85 14.63 11.59 12.16 8.50 4.08 2.00 0.51 0.02 0.02 0.31 65.00 2.10 3.33 7.1 5.63 5.91 413 1.98 0.97 0.25 0.01 0.01 0.15 31.58
Pan Evaporation in 5.72 2.48 1.66 1.53 215 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00 5.72 2.48 1.66 1.53 2.15 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00
Effective Water Surface Evaporation in 4.29 1.40 0.93 0.86 1.21 213 4.37 6.68 8.25 9.92 9.05 6.50 55.57 4.29 1.86 1.25 1.15 1.61 2.84 4.37 6.68 8.25 9.92 9.05 6.50 57.75
WASTEWATER GENERATION
Facility Wastewater Influent (ADWF) MG 4.9 47 4.9 4.9 4.4 4.9 47 4.9 47 4.9 4.9 47 57.6 4.9 47 4.9 4.9 4.4 4.9 47 4.9 47 4.9 4.9 47 57.6
I/l Contributions MG 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1
TOTAL Wastewater Influent acft 15.0 14.6 15.0 15.0 13.6 15.0 14.6 15.0 14.5 15.0 15.0 14.5 177.0 15.0 14.6 15.0 15.0 13.6 15.0 14.6 15.0 14.5 15.0 15.0 14.5 177.0
WWTP CONTRIBUTIONS
Site Run-off acft 0.2 0.4 0.8 0.6 0.6 0.5 0.2 0.1 0.0 0.0 0.0 0.0 35 0.1 0.2 0.4 0.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 1.7
Open Storage Basin acre 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.4 1.5 1.5 1.6 1.6 1.6 1.6 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.2 1.2 1.2
Total Water Surface Area acre 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.4 1.5 1.5 1.6 1.6 1.6 1.6 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.2 1.2 1.2
Cooling Tower Evaporation/Drift Loss® | ac-t -0.03 -0.03 -0.03 -0.03 -0.02 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 0.4 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 0.4
Total Evaporation act 0.4 0.1 0.1 0.1 0.1 0.2 0.5 0.8 -1.0 1.3 1.2 0.9 6.8 -0.6 0.2 0.2 -0.1 0.2 0.3 0.5 0.7 0.9 -1.0 0.9 0.6 6.3
Total Precipitation acft 0.4 0.7 1.5 1.2 1.3 1.0 0.5 0.2 0.1 0.0 0.0 0.0 7.0 0.3 0.4 0.9 0.7 0.7 0.5 0.2 0.1 0.0 0.0 0.0 0.0 3.9
Total Percolation acft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RECYCLED WATER DISTRIBUTION
Dual Plumbing acft -4.7 -4.6 -4.7 -4.7 -4.3 -4.7 -4.6 -4.7 -4.6 -4.7 -4.7 -4.6 -55.8 -4.7 -4.6 -4.7 -4.7 -4.3 -4.7 -4.6 -4.7 -4.6 -4.7 -4.7 -4.6 -55.8
Cooling Tower act 2.3 -1.8 -1.8 -1.8 1.7 -1.8 22 2.3 22 2.3 2.3 22 24.7 2.3 2.2 2.3 2.3 2.1 2.3 2.2 2.3 2.2 2.3 2.3 2.2 -26.9
Landscape lrrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.1 2.4 4.1 4.4 3.9 2.8 -17.6 0.2 0.0 0.0 0.0 0.0 0.0 -1.6 3.1 4.3 4.4 -3.9 2.9 -20.2
Vineyard Irrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 2.0 1.9 1.1 0.3 6.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 2.0 1.9 1.1 0.3 6.3
Surface Water Discharge (Creek) acft -1.5 -10.6 -10.6 -10.6 -10.6 -10.6 -10.6 -3.1 0.0 0.0 0.0 0.0 -68.1 -1.5 -10.4 -10.4 -10.4 -10.4 -10.4 -10.4 -3.1 0.0 0.0 0.0 0.0 -66.9
RAW WATER MAKE-UP
Blend Raw Water' ac-ft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MONTHLY STORAGE BALANCE
Beginning Storage Volume acft 0.0 6.7 5.2 5.2 4.9 3.8 238 0.0 1.2 1.9 22 40 7.8 13.9 11.6 10.4 8.8 6.4 4.4 0.0 0.4 1.0 1.5 36
Change in Water Volume* ac-ft 6.7 -1.5 0.0 0.4 1.1 -1.0 2.8 1.2 0.7 0.4 1.8 3.8 6.1 2.3 -1.3 -1.6 2.4 2.0 4.4 0.4 0.6 0.6 2.1 3.9
Final Storage Volume act 6.7 52 52 4.9 3.8 2.8 0.0 1.2 1.9 22 4.0 7.8 13.9 11.6 10.4 8.8 6.4 4.4 0.0 0.4 1.0 1.5 36 75
Maximum Seasonal Storage (ac-ft) 7.8 Maximum Seasonal Storage (ac-ft) 13.9
mg 25 mg 4.5

Note:

1. Blend Raw Water is the deficit in ww flow generated to meet recycled water demands, to resolve then less water would be discharged for irrigation or surface water.
2. Total available area for vineyard field is 22 acres approximately.
3. Assumed all equipment open basin/tankage would include covers and won't contribute to ww flows, confirm as more information becomes available.
4. Change in water volume negative since stored volume is available to be transferred out to distribution.
5. Cooling tower evaporation loss estimated at 1.5% of monthly water demand.



Water Balance - Shiloh Resort and Casino Feasibility Study - Reduced Intensity (Alternative B)

Scenario: Alternative B - Option 2
August 2022 By: Jory Benitez/Angela Singer, HydroScience

INPUT

INPUT-Adjust as necessary
OUTPUT-Max Elevation

WASTEWATER INFLUENT FLOW STORAGE DATA OTHER INPUTS RECYCLED WATER DISTRIBUTION AND DISPOSAL ALTERNATIVES ?
Daily Average Wastewater Influent Flow 157,800 gpd Basin Volume 2.2 MG 100-YR Multiplier 2.06 unitless ndscape Irrigation (Casino) 6.7 |acres Vineyards (Casino) 20.7 |acres Landscpe Irrig (TBD) 8.9/acres
I (PWWF-PDWF) 170,424 gpd Basin Area 0.83 acres Pan Evap Coefficient 0.75 unitless Dual Plumbing 18.2/MG Surface Water Discharge 301|MG Additonal Turf Grass 0.0/acres
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVERAGE ANNUAL PRECIPITATION RETURN PERIOD
No. Days 31 30 31 31 28 31 30 31 30 31 31 30 31 30 31 31 28 31 30 31 30 31 31 30
Water Water
Units October  November December January February  March April May June July August  September| Year October November December January February March April May June July August  September| Year
CLIMATE INPUTS
Precipitation in 4.32 6.85 14.63 11.59 12.16 8.50 4.08 2.00 0.51 0.02 0.02 0.31 65.00 2.10 3.33 7.1 5.63 5.91 413 1.98 0.97 0.25 0.01 0.01 0.15 31.58
Pan Evaporation in 5.72 2.48 1.66 1.53 215 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00 5.72 2.48 1.66 1.53 2.15 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00
Effective Water Surface Evaporation in 4.29 1.40 0.93 0.86 1.21 213 4.37 6.68 8.25 9.92 9.05 6.50 55.57 4.29 1.86 1.25 1.15 1.61 2.84 4.37 6.68 8.25 9.92 9.05 6.50 57.75
WASTEWATER GENERATION
Facility Wastewater Influent (ADWF) MG 4.9 47 4.9 4.9 4.4 4.9 47 4.9 47 4.9 4.9 47 57.6 4.9 47 4.9 4.9 4.4 4.9 47 4.9 47 4.9 4.9 47 57.6
I/l Contributions MG 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0.1
TOTAL Wastewater Influent acft 15.0 14.6 15.0 15.0 13.6 15.0 14.6 15.0 14.5 15.0 15.0 14.5 177.0 15.0 14.6 15.0 15.0 13.6 15.0 14.6 15.0 14.5 15.0 15.0 14.5 177.0
WWTP CONTRIBUTIONS
Site Run-off acft 0.2 0.4 0.8 0.6 0.6 0.5 0.2 0.1 0.0 0.0 0.0 0.0 35 0.1 0.2 0.4 0.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 1.7
Open Storage Basin acre 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.5 0.5 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.5 0.5
Total Water Surface Area acre 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.5 0.5 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.5 0.5
Cooling Tower Evaporation/Drift Loss® | ac-t -0.03 -0.03 -0.03 -0.03 -0.02 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 0.4 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 0.4
Total Evaporation act 0.3 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.4 0.5 0.4 0.3 2.9 0.3 0.1 0.1 -0.1 0.1 0.2 0.2 0.4 0.4 0.5 0.4 0.3 -3.0
Total Precipitation acft 0.3 0.5 0.9 0.7 0.7 0.5 0.2 0.1 0.0 0.0 0.0 0.0 4.0 0.1 0.2 0.5 0.4 0.4 0.2 0.1 0.1 0.0 0.0 0.0 0.0 1.9
Total Percolation acft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RECYCLED WATER DISTRIBUTION
Dual Plumbing acft -4.7 -4.6 -4.7 -4.7 -4.3 -4.7 -4.6 -4.7 -4.6 -4.7 -4.7 -4.6 -55.8 -4.7 -4.6 -4.7 -4.7 -4.3 -4.7 -4.6 -4.7 -4.6 -4.7 -4.7 -4.6 -55.8
Cooling Tower act 2.3 -1.8 -1.8 -1.8 1.7 -1.8 22 2.3 22 2.3 2.3 22 24.7 2.3 2.2 2.3 2.3 2.1 2.3 2.2 2.3 2.2 2.3 2.3 2.2 -26.9
Landscape lrrigation (TBD) acft 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.5 1.2 1.0 2.5 3.7 -10.0 0.2 0.0 0.0 0.0 0.0 0.0 2.1 0.6 1.0 -1.0 2.5 -3.9 112
Landscape lrrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.1 2.4 4.1 4.4 3.9 2.8 -17.6 0.2 0.0 0.0 0.0 0.0 0.0 -1.6 3.1 4.3 4.4 -3.9 2.9 -20.2
Vineyard Irrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 2.1 2.0 1.2 0.3 6.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 2.1 2.0 1.2 0.3 6.6
Additional Turf Grass act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Surface Water Discharge (Creek) acft -1.5 -10.2 -10.2 -10.2 -10.2 -10.2 -10.2 -3.1 0.0 0.0 0.0 0.0 -65.9 -1.5 8.7 -8.7 -8.7 8.7 -8.7 -8.7 -3.1 0.0 0.0 0.0 0.0 -56.7
RAW WATER MAKE-UP
Blend Raw Water' ac-ft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MONTHLY STORAGE BALANCE
Beginning Storage Volume acft 0.0 6.7 5.4 5.3 48 35 25 0.0 0.0 0.0 0.0 0.0 0.7 6.7 6.0 6.1 6.0 5.0 46 0.0 0.0 0.0 0.0 0.0
Change in Water Volume* act 6.7 -1.3 0.1 0.5 -1.3 -1.0 25 0.0 0.0 0.0 0.0 0.6 6.1 0.7 0.0 0.1 -0.9 0.4 -4.6 0.0 0.0 0.0 0.0 0.3
Final Storage Volume act 6.7 5.4 5.3 48 35 25 0.0 0.0 0.0 0.0 0.0 0.7 6.7 6.0 6.1 6.0 5.0 46 0.0 0.0 0.0 0.0 0.0 0.4
Maximum Seasonal Storage (ac-ft) 6.7 Maximum Seasonal Storage (ac-ft) 6.7
mg 2.2 mg 2.2

Note:

1. Blend Raw Water is the deficit in ww flow generated to meet recycled water demands, to resolve then less water would be discharged for irrigation or surface water.
2. Total available area for vineyard 22 acres approximately.
3. Assumed all equipment open basin/tankage would include covers and won't contribute to ww flows, confirm as more information becomes available.
4. Change in water volume negative since stored volume is available to be transferred out to distribution.
5. Cooling tower evaporation loss estimated at 1.5% of monthly water demand.



Water Balance - Shiloh Resort and Casino Feasibility Study - Non-Gaming Facility (Alternative C)

Scenario: Alternative C - Option 1

August 2022 By: Jory Benitez/Angela Singer, HydroScience

INPUT-Adjust as necessary

WASTEWATER INFLUENT FLOW STORAGE DATA OTHER INPUTS RECYCLED WATER DISTRIBUTION AND DISPOSAL ALTERNATIVES ?
Daily Average Wastewater Influent Flow 37,900 gpd Basin Volume 4.3 MG 100-YR Multiplier 2.06 unitless ndscape Irrigation (Casino) 8.3|acres Vineyards (Casino) 43.2|acres
I (PWWF-PDWF) 40,932 gpd Basin Area 1.54 acres Pan Evap Coefficient 0.75 unitless Dual Plumbing 7.0/MG Surface Water Discharge 0.7|MG
100-YEAR ANNUAL PRECIPITATION RETURN PERIOD AVERAGE ANNUAL PRECIPITATION RETURN PERIOD
No. Days 31 30 31 31 28 31 30 31 30 31 31 30 31 30 31 31 28 31 30 31 30 31 31 30
Water Water
Units October  November December January February  March April May June July August  September| Year October November December January February March April May June July August  September| Year
CLIMATE INPUTS
Precipitation in 4.32 6.85 14.63 11.59 12.16 8.50 4.08 2.00 0.51 0.02 0.02 0.31 65.00 2.10 3.33 7.1 5.63 5.91 413 1.98 0.97 0.25 0.01 0.01 0.15 31.58
Pan Evaporation in 5.72 2.48 1.66 1.53 215 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00 5.72 2.48 1.66 1.53 2.15 3.79 5.82 8.90 11.00 13.22 12.06 8.67 77.00
Effective Water Surface Evaporation in 4.29 1.40 0.93 0.86 1.21 213 4.37 6.68 8.25 9.92 9.05 6.50 55.57 4.29 1.86 1.25 1.15 1.61 2.84 4.37 6.68 8.25 9.92 9.05 6.50 57.75
WASTEWATER GENERATION
Facility Wastewater Influent (ADWF) MG 1.2 1.1 1.2 1.2 1.1 1.2 1.1 1.2 1.1 1.2 1.2 1.1 13.8 1.2 1.1 1.2 1.2 1.1 1.2 1.1 1.2 1.1 1.2 1.2 1.1 13.8
Winery Wastewater Influent MG 0.065 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.1 0.065 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.1
I/l Contributions MG 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0 0.0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0 0.0
TOTAL Wastewater Influent act 3.8 35 36 3.6 3.3 36 35 36 35 3.6 3.6 35 42.7 3.8 35 36 36 33 36 35 36 35 36 3.6 35 42.7
WWTP CONTRIBUTIONS
Site Run-off acft 0.2 0.4 0.8 0.6 0.6 0.5 0.2 0.1 0.0 0.0 0.0 0.0 35 0.1 0.2 0.4 0.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 1.7
Open Storage Basin acre 1.1 1.2 1.2 1.3 1.4 1.5 1.5 1.5 1.4 1.3 1.2 1.1 1.1 1.2 1.2 1.3 1.4 1.5 1.5 1.5 1.4 1.3 1.2 1.1
Total Water Surface Area acre 1.1 1.2 1.2 1.3 1.4 1.5 1.5 1.5 1.4 1.3 1.2 1.1 1.1 1.2 1.2 1.3 1.4 1.5 1.5 1.5 1.4 1.3 1.2 1.1
Cooling Tower Evaporation/Drift Loss® | ac-t -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 0.1 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 0.2
Total Evaporation acft 0.4 0.1 0.1 0.1 0.1 0.3 0.6 0.8 0.9 1.1 0.9 0.6 6.0 0.4 0.2 0.1 -0.1 0.2 0.3 0.6 0.8 0.9 1.1 0.9 0.6 6.2
Total Precipitation acft 0.4 0.7 1.5 1.3 1.4 1.0 0.5 0.2 0.1 0.0 0.0 0.0 7.2 0.2 0.3 0.7 0.6 0.7 0.5 0.3 0.1 0.0 0.0 0.0 0.0 35
Total Percolation acft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RECYCLED WATER DISTRIBUTION
Dual Plumbing ac-ft -1.8 -1.8 -1.8 -1.8 -1.6 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 214 -1.8 -1.8 -1.8 -1.8 -1.6 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 214
Cooling Tower act 0.9 0.7 0.7 0.7 0.6 0.7 0.9 0.9 0.9 0.9 0.9 0.9 95 0.9 0.9 0.9 0.9 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 -10.3
0.0
Landscape lrrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vineyard Irrigation (Casino) act 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.9 4.4 4.2 2.5 0.7 -13.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 4.4 4.2 25 0.7 -13.7
0.0
Surface Water Discharge (Creek) acft 1.3 0.2 0.2 0.2 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RAW WATER MAKE-UP
Blend Raw Water' ac-ft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 25 0.4 4.0
MONTHLY STORAGE BALANCE
Beginning Storage Volume act 0.0 0.0 1.8 4.9 7.6 10.3 12.5 13.2 11.8 7.4 3.0 0.5 0.0 1.0 22 4.1 5.8 7.4 8.7 9.3 7.7 3.3 0.0 0.0
Change in Water Volume* act 0.0 1.8 3.1 2.7 27 2.1 0.8 1.5 4.4 4.4 2.5 0.5 1.0 1.2 1.9 1.7 1.6 1.3 0.7 1.7 4.4 3.3 0.0 0.0
Final Storage Volume acft 0.0 1.8 49 7.6 10.3 12.5 13.2 11.8 7.4 3.0 0.5 0.0 1.0 22 4.1 5.8 74 8.7 9.3 7.7 3.3 0.0 0.0 0.0
Maximum Seasonal Storage (ac-ft) 13.2 Maximum Seasonal Storage (ac-ft) 9.3
mg 43 mg 3.0

Note:

1. Blend Raw Water is the deficit in ww flow generated to meet recycled water demands, to resolve then less water would be discharged for irrigation or surface water.

2. Total available area for vineyard field is 45.3 acres approximately.

3. Assumed all equipment open basin/tankage would include covers and won't contribute to ww flows, confirm as more information becomes available.

4. Change in water volume negative since stored volume is available to be transferred out to distribution.
5. Cooling tower evaporation loss estimated at 1.5% of monthly water demand.
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Windsor Groundwater Well Installation and Testing Project Chapter 1 Introduction and
Summary Report Background

Chapter 1  Introduction and Background

1.1 Introduction

The Town of Windsor, California drill two exploratory boreholes and install a well in each borehole to
evaluate the groundwater supply potential from the underlying unconsolidated aquifer(s) and, if possible,
to provide an immediate supplemental municipal water supply for use in periods of drought or
emergency. The location of Windsor, California in Sonoma County is shown on Figure 1-1, below.

Figure 1-1: Windsor Location Map

In 2007, a water supply analysis was conducted as part of the Town’s Water Master Plan update. This
analysis concluded that the Town of Windsor currently has enough supply capacity to meet current
demands (assuming full availability of allocated supplies); however, demands are expected to exceed
current supplies as early as 2008, assuming projected SCWA Russian River water allocations,
continuation of Bluebird well being off-line due to water quality issues, and regulatory and permitting
issues surrounding the Russian River water supplies. While the shortfall may be met through a
combination of conservation and increased recycled water use, the development of off-river water
supplies is considered imperative to helping the Town meet intermittent shortfalls and to potentially
provide long-term supplies as part of a larger conjunctive use program. Additionally, the analysis
concluded that there were two high-priority needs for the Town of Windsor that needed to be addressed as
part of their water supply planning. The first identified need was to develop, as soon as possible, some
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Windsor Groundwater Well Installation and Testing Project Chapter 1 Introduction and
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off-river groundwater supply capacity to augment the current system in the event of supply curtailments
such as that which occurred in 2007. The second need identified was to develop hydrogeologic data on
suitable locations and depths for the future development of wellfields and groundwater basin recharge for
longer-term water supply development.

In light of these results, a program was developed within the context of Windsor’s Water Master Plan to
provide information regarding off-river well locations for hydrogeologic data and water production
capabilities. Using available hydrogeologic data, exploratory borehole and well drilling locations were
selected based upon several criteria for long-term wellfield siting. Specifically, the intended production
well clusters are located in areas:

e known to have productive geologic strata,

proximate to the existing water distribution system,

at or adjacent existing groundwater wells with seniority of usage,

currently owned by the Town (to minimize program costs), and

near surface water bodies or storm water conveyances, if possible, to ease start up issues.

From these criteria, several viable locations were identified for exploratory drilling and well construction,
two of which currently contain Town-owned wells. These two sites are Esposti Park and the Bluebird-
Well area; the locations of these wells are depicted on Error! Reference source not found..

The intent of the well drilling program is to evaluate the thickness and productivity of the deeper
sedimentary units in the Windsor area at these existing well locations (along with the better-known
shallow sedimentary units), and to provide the Town with two wells that it can use immediately to
augment existing water supplies in times of shortages relating to drought and/or emergency. In addition,
the information obtained on sedimentary units and their associated water quality will be used to aid in the
siting and design of long-term production well(s) at these and other locations.

1.2 Drilling and Well Testing Objectives

As discussed above, the objective of the exploratory boring and well drilling program was to gather the
necessary data to develop robust designs for off-river wells, to craft a long-term conjunctive use program
for the Town of Windsor, and to provide the Town with two ‘working’ wells that could provide
immediate relief to shortages resulting from periods of drought and/or emergency. In order to achieve this
objective, the field program needed to maximize the hydrogeologic data collected for understanding the
portion of the groundwater basin underlying the Town of Windsor and for development of a regional
conceptual model of water-bearing aquifers. Therefore, data to be collected during borehole drilling
included:

o Accurate and depth-correlated sediment data;
o Sediment samples for grain size analysis in certain intervals;

o Formation water-quality samples in the prospective production intervals for metals and ions;
and,

o Geophysical data on the subsurface strata for lithostratigraphic correlation regionally.

The hydrogeological investigations documented here were to confirm the suitability of the Bluebird and
Esposti Park locations for long-term production wells and to provide sufficient data for the preparation of
production well designs for Windsor’s short-term and long-term water supply goals. For the purposes of
the drilling program, the short-term goal was to site individual supply wells capable of efficiently
producing 200 gallons per minute or more of high-quality groundwater. The longer-term goals, as
identified in the Water Master Plan, are to maximize the use of the groundwater basin as a long-term
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sustainable resource and to minimize water quality concerns such as those currently encountered in the
Bluebird Well for arsenic and other metals.

1.3 Regional Hydrogeology

According to the California Department of Water Resource (DWR) Bulletin 118, California’s
Groundwater (2003), the Town of Windsor overlies the Santa Rosa Plain, a groundwater sub-basin of
some 80,000 acres within the Santa Rosa Valley Groundwater Basin. Past work by the United States
Geological Survey (USGS), however, indicates that the Town, in fact, overlies a smaller sub-basin or unit
termed the Windsor-Fulton unit (Cardwell, 1958) or Windsor Storage Unit (DWR, 1975). This unit
(identified herein as the Windsor-Fulton unit) is approximately 11,100 acres in size (Cardwell, 1958). The
Santa Rosa Plain sub-basin and Windsor-Fulton unit are shown on Figure 1-2.

Figure 1-2: Groundwater Basin and Subbasins in the Vicinity of Windsor

Groundwater quality and availability in the Santa Rosa Plain has been the subject of several earlier
investigations and is the subject of a current study by the USGS. Two principal studies, Geology and
ground water in the Santa Rosa and Petaluma Valley areas, Sonoma County by G. T. Cardwell (1958),
and Bulletin 118-4, Evaluation of ground water resources: Sonoma County, Volume 2: Santa Rosa Plain
by the California Department of Water Resources (DWR, 1982), inform much of the current discussion
herein.
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1.3.1 Description of Near-Surface Geology Near Windsor

The Windsor-Fulton unit is a deep bedrock trough around a geologic syncline (a concave upward folding
of consolidated and semi-consolidated rock) named the Windsor Syncline. The basin is filled with
Tertiary- and Quaternary-aged uncemented and partially cemented sediment of the Glen Ellen Formation,
Wilson Grove Formation, and likely the Petaluma Formation. These formations make up a single
groundwater aquifer. The Windsor-Fulton unit is flanked on the east by Tertiary-aged Sonoma Volcanics
and on the west by Jurassic-aged Franciscan assemblage bedrock. Recent studies by the USGS have
identified that the groundwater unit is flanked on the south by a subsurface feature termed the Trenton
Ridge, a geologic ‘high spot’ that runs from the Town of Trenton to the City of Santa Rosa and
‘separates’ the Windsor-Fulton unit from the remainder of the sub-basin. This “ridge” feature is defined
by a gravity anomaly and is believed to be associated with thrust faulting resulting from northern
compression of the area. It may form a southern boundary hydraulically to the Windsor Fulton unit
within the unconsolidated deposits overlying the bedrock faulting due to offsetting of sediment beds.

The USGS historically identified three classes of geologic formations (Cardwell, 1958) beneath the Santa
Rosa Plain sub-basin and Windsor-Fulton unit based upon their general water bearing properties:

1. Consolidated rocks of Jurassic and Cretaceous age which yield essentially no water (e.g. the
Franciscan Formation, a group of metamorphosed sedimentary rocks west of Windsor)

2. Sedimentary and volcanic rocks of Tertiary age which are mainly secondary aquifers (e.g. the
Sonoma Volcanics)

3. More recent deposits of late Tertiary age (approximately 2 million years ago) to Quaternary age
(0.8 to 1.8 Million years ago)

The Class 3 formations are considered the most important for use of groundwater as a supply option
beneath the Town of Windsor. The three principal Class 3 formations of interest underlying the Town are
the Quaternary Glen Ellen Formation and both the late Tertiary Petaluma Formation and the similar-aged
Wilson Grove (formerly Merced) Formation.

1.3.2 Unconsolidated Aquifer Characteristics

Groundwater flow in the Windsor-Fulton groundwater unit is west-southwest from the foothills of the
Mayacama Mountains toward the Russian River where it would discharge. Groundwater flow in the
sedimentary aquifer beneath Windsor is believed to be bounded on the east by the Healdsburg Fault zone
which is a strike-slip fault that is active and offsets sedimentary beds sufficiently to impede groundwater
flow. Groundwater to the south of the Windsor-Fulton groundwater unit may be bounded by the Trenton
Ridge, as it marks a significant contrast in the thickness of certain sedimentary units such as the Glen
Ellen Formation.

The thickness of the unconsolidated sedimentary aquifer within the Windsor-Fulton unit is not fully
known. It was preliminarily described as over 1,000 feet deep in the center of the Windsor syncline
(Cardwell, 1958). The western side of the groundwater unit is fault controlled; the sedimentary aquifer is
thick, greater than 600 feet, and rapidly thins to less than 200 feet by the Russian River where a thin
veneer of highly permeable alluvial and terrace deposits sit beneath and adjacent to the river. The eastern
flank of the sedimentary aquifer is described as shallowing to perhaps 500 feet, but remaining relatively
thick due to a small amount of downward displacement apparent along the Healdsburg fault zone to the
east (Cardwell, 1958). Recent studies by the USGS suggest that the deeper sedimentary interval beneath
the Windsor-Fulton groundwater unit, north of the Trenton Ridge, may consist of Pliocene age or older
Petaluma Formation; however, this has not been confirmed by direct evidence (i.e. boring logs) in the
center of the basin. Furthermore, the water bearing properties of the Petaluma Formation are quite
variable to the south and it is not known whether this section of Petaluma Formation, if present, would
yield appreciable quantities of groundwater to individual wells.
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1.3.3 Groundwater Availability

The Santa Rosa Plain sub-basin contains a large quantity of groundwater in storage; DWR’s 1982
estimates are as high as four million acre-feet in the entire Santa Rosa basin. The upper 200 feet beneath
the Windsor-Fulton unit is estimated to contain 165,000 acre-feet of groundwater in storage according to
USGS estimates (Cardwell, 1958). More groundwater is likely present in storage within the deeper
sediments, but this has not been fully quantified; a good working estimate of the total groundwater in
storage beneath the Windsor area would be around 400,000 acre-feet.

Recharge of the groundwater basin annually due to infiltration of precipitation is very limited. The entire
Santa Rosa Plain Sub-basin has been estimated to receive 29,300 acre-feet of recharge annually (DWR,
1982). The Windsor-Fulton unit can reasonably be estimated to receive 10% of that recharge based upon
its size and areal extent. This means that 2,930 acre-feet of water are naturally recharged to the Windsor-
Fulton unit annually. This low annual recharge rate restricts how much water can be withdrawn over the
longer-term without substantial decreases in the volume of groundwater in storage. Decreasing the
volume of groundwater in storage adds an additional energy cost to pump the groundwater due to
increased depth to water, not to mention the dewatering of wells screened in shallower aquifer intervals.

Groundwater extraction wells in the Windsor-Fulton unit produce highly varying yields depending on the
lateral location of the well and the depth and length of the screened interval. The majority of groundwater
wells in the area are completed at shallow depths (less than 200 feet) in the recent alluvium and the Glen
Ellen Formation. Additionally, to the southwest of the center of town and west of Windsor Creek,
groundwater wells appear to encounter portions of the Wilson Grove Formation (formerly named the
Merced Formation) interfingered with the Glen Ellen Formation. The quantity of groundwater produced
per foot of drawdown in the Glen Ellen Formation ranges from approximately 0.5 gpm/foot to more than
20 gpm/foot. The quantity of groundwater produced per foot of drawdown in the Wilson Grove
Formation is generally higher than that of the Glen Ellen, ranging from 2 to 30 gpm/foot (Cardwell,
1958). The quantity of groundwater to be produced per foot of drawdown in the Petaluma Formation or
deeper sediments in the Windsor-Fulton unit is unknown. In general, viable water supply wells are those
that can produce more than 200 gpm, which will necessitate encountering coarse sediment packets with
specific capacity at the middle- to higher-end of these known ranges in order to minimize drawdown and
to increase the reliability of supply over the longer term for Windsor.

Groundwater is utilized in the Santa Rosa Plain for water supply of all types from agriculture and industry
to individual domestic supply wells. The 1982 DWR study found the groundwater aquifer system to be in
supply-demand equilibrium with groundwater withdrawals then totaling 29,700 acre-feet. There may be
limited additional groundwater available within the Windsor-Fulton unit, absent the artificial recharge of
the groundwater basin from surface water sources such as the Russian River or recycled water. The
USGS and SCWA plan to evaluate active groundwater recharging with surface water as one of the
conjunctive-use management options for water supply in other parts of the groundwater basin.

1.4 Organization of Document

This report describes the exploratory drilling program and data collection activities conducted at the
Town of Windsor’s Bluebird and Esposti Park well sites, as well as well installation and pump testing
details. Specifically, this document is organized into the following chapters:

Well Drilling and Construction in Chapter 2;
Well Development in Chapter 3;

Aquifer Testing in Chapter 4;

Groundwater Quality results in Chapter 5;
Well Surveys in Chapter 6; and,

References at the report end.
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Chapter 2 Well Drilling and Construction

Exploratory boreholes were advanced at the two identified exploration and testing locations for this
project - Esposti Park and the existing Bluebird Well area (Figure 2-1) - to evaluate the water production
viability of the unconsolidated sedimentary aquifer in the Windsor area. This chapter provides a
summary of the exploratory drilling and well construction program that was conducted at each site.
Specifically, documented herein are:

o the drilling of two exploratory borings with lithologic logging;
o collection of preliminary water-quality samples during drilling; and
o well installation.

Borehole geophysical surveys that were conducted are summarized in Chapter 6 of this report, while
Chapter 3 documents the well development, Chapter 4 documents the aquifer pump testing, and Chapter 5
document water quality testing conducted at each well site.

Borehole drilling and well design and installation were conducted under the oversight of John M. Lambie,
California Professional Geologist (PG) Number 4607 (Expires 5/31/2011).

Lithologic samples were collected approximately every 10 feet of borehole advancement using three
following methodologies:

1. Primary samples of sediment and water were placed in mason jars for the purposes of providing a
total matrix sample. The samples were collected from a bucket placed beneath the cyclone
separator that separates the drilling air from the water and solids driven to the surface inside the
drill string. The mason jar lids were labeled according to borehole and depth interval in the field.

2. Secondary soil/sediment samples were collected using a combination of fine-meshed stainless
steel screens suspended under the cyclone separator by a long metal pole for safety. These
samples excluded the finest-grain-size clays in the materials coming out of the bottom of the
cyclone separator. The samples were preserved in small canvas bags and labeled according to
borehole and depth interval.

3. Tertiary samples were created from the secondary samples by centrifuging the samples to remove
water and more fine-grained material. These tertiary samples were then dried under a heat lamp
and observed under a low-power optical microscope to examine the grain textures and colors. The
samples were preserved in small sample packets and labeled according to borehole depth and
interval.
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Figure 2-1: Borehole Locations in Windsor
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2.1 Bluebird Well Site

Field work began at the Bluebird well site on January 25, 2010, however drilling was delayed until
February 7, 2010 due to heavy rains and wet site conditions. Drilling at the Bluebird site occurred
between February 7, 2010 and April 8, 2010. The following details the drilling and well installation
program that occurred at this well site. The replacement Bluebird well is located as shown on Figure 2-2

Figure 2-2: Bluebird Borehole and Well Location

2.1.1 Conductor Casing and Sanitary Seal

A Y-inch wall, 20-inch diameter conductor casing and surface sanitary seal were installed to a depth of 20
feet using a reverse-circulation air rotary drill rig. The sanitary seal consists of a 5% bentonite-cement
grout mixture that was pumped into the annular space between the borehole wall and conductor casing
using a tremie pipe. The cement mixture consists of approximately one part cement with about six gallons
of potable water per sack of Portland cement.

2.1.2 Drilling

Borehole drilling at the Bluebird well site was conducted in multiple stages using a combination of
reverse-air-circulation dual-tube and mud rotary drilling methods. First, a 6-inch diameter pilot hole was
drilled between February 8, 2010 and February 21, 2010 to a total depth of 795 feet below the ground
surface (bgs). Drilling at this site with reverse-air-circulation drilling was slow and difficult, and while a
promising zone appeared to be present at the ~800-foot depth, a decision was made not to continue
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drilling using this methodology. A mud-rotary drill rig was brought to the site later during the field
project, and the existing 6-inch borehole reamed to a 10-3/4-inch diameter beginning on April 3, 2010.
Reaming of the existing 800-foot borehole was completed on April 8, 2010 and the borehole advanced to
a total depth of 867 feet by April 8". Drilling was deemed complete on April 8, 2010 when volcanic tuff
was identified in the borehole. The Bluebird borehole was then subsequently reamed again to a nominal
diameter of 16-inches using the mud-rotary drilling method between April 16 and April 21, 2010.
Reaming to final diameter was completed for a total depth of 760 feet bgs. No amendments were added to
the drilling fluid during pilot borehole drilling for drilling fluid property control.

Drill cutting samples were logged during pilot drilling by a California-licensed hydrogeologist. Samples
were collected onsite at the point where the drill cuttings dropped out of the cyclone and into a small
catch basin before exiting the shaker. The generalized lithology encountered during drilling is
summarized in Table 2-1. A detailed lithologic log combined with geophysical survey results is provided
in Appendix B.

Geophysical logging of the pilot borehole was conducted after reaching total depth of 867 feet bgs.
Schlumberger LTD performed the logging which consisted of a suite of geophysical surveys, including:

e Gamma
e Open Hole Sonic Logging
e Single Arm Caliper
e Spontaneous Potential
e Induction Resistivity with Borehole Fluid Resistivity
e Magnetic Resonance Logging for:
o0 Porosity;
o Bound water;
o Free water; and
0 Relative permeability
o Micro-Resistivity

Copies of the geophysical survey reports are included in Appendix C. The logs were run at vertical scales
of 1-inch to 50 feet and 1-inch to 20 feet. As part of their surveys, Schlumberger performed a caliper log
of the reamed borehole. The caliper log was used to estimate the volumes of gravel pack and grout
necessary to fill the annular space during well construction.

Three drill cutting samples of the pilot borehole were analyzed for grain size distribution to design the
well screen filter (gravel) pack and well screen slot size. Samples were collected from the following depth
intervals and analyzed by Environmental Technical Services in Petaluma, California: 550 to 580 feet bgs,
710 to 740 feet bgs, and 790 to 800 feet bgs. These samples were obtained from water-yielding
formations over the anticipated interval to be screened. Grain size analysis reports are included in
Appendix D.

In general, the sand and gravel units encountered during drilling are correlated with the Glen Ellen
Formation. This unit consists of heterogeneous mixtures of tuffaceous clay, mud, boulder to pebbly
gravel, and sand and silt deposits with interbedded conglomerates (Sweetkind et. al., 2010). The Glen
Ellen Formation was deposited in a variety of nonmarine environments, including coalescing alluvial
fans, fan deltas, streams and lakes, and can be differentiated from the underlying Wilson-Grove
Formation by the lack of fossils as well as the sediment types and colors, and from the underlying
Petaluma Formation by the materials types as the Petaluma Formation is dominated by deposits of
moderately to weakly consolidated silty to clayey mudstone along with local beds and lenses of poorly
sorted sandstone (Sweetkind et. al., 2010).
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Table 2-1: Bluebird Lithologic Summary

Top Depth Bottom
(feet) Depth (feet) Lithology
0 10 Clayey sand with trace gravel
10 28 Clayey sand to sandy clay with trace gravel
28 40 Gravel and sand with little clay
40 103 Brown sandy clay
103 120 Gravel and sand varying from gravel to sand
120 130 Brown stiff clay
130 188 Gravel and sand, variably colored
188 199.5 Gray to brown sandy clay
199.5 354 Variably colored medium sand with gravel to gravel with sand.
354 377 Light to dark gray sandy clay
377 388 Poorly sorted sand, variably colored
388 398 Dark gray sandy clay
398 416 Poorly sorted sand, fine to coarse
416 419 Dark gray sandy clay
419 450 Gravel with sand, grading to sand with trace gravel
450 470 Medium to light gray clay
470 511 Sand with trace gravel
511 516 Gray clay
516 580 Sand and gravel, variably colored. Increasing sand with depth
580 584 Gray clay
584 608 Sand with gray clay and gravel
608 650 Clayey sand to sandy clay
650 685 Fine sand with clay stringers
685 695 Clay with sand stringers
695 745 Sand with gravel
745 790 Medium gray clay
790 797 Thin stringy sand and gravel
797 867 Clay
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Figure 2-3: Bluebird Boring Log and Well Construction Diagram
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Figure 2-3: Bluebird Boring Log and Well Construction Diagram (cont’d)
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2.1.3 Well Construction

The as-built well construction is shown on Figure 2-3. Well casing and screen materials were installed in
the borehole on April 27 and 28, 2010. Gravel pack was installed on April 28, 2010 and the bentonite
seal was installed on April 29, 2010. Well grouting occurred on April 29 and 30, 2010.

The well was completed using a 10-inch diameter screen and casing. The well casing from the ground
surface to a depth of 695 feet consists of 10-inch diameter, Y2-inch wall, low-carbon steel casing. A
special insulative coupling was placed between the upper low carbon steel casing and the lower stainless
steel casing/screen materials. Casing and screen joints were welded during installation with a minimum
of two passes per circumference. Centralizers were installed at approximately 40-foot intervals (except
over screened sections) to center the casing and screen in the borehole. The centralizers were made of the
same material (i.e. low carbon or stainless) as the casing to which the centralizers were attached.

The well screen and casing were designed to withstand the collapse pressures expected to be encountered
within the borehole during installation, development and use. The detailed screen design was performed
by E-Pur based on the screen depth and slot size specifications detailed in the project specifications. The
Ys-inch wall thickness used in the construction of the Bluebird replacement well is consistent with the
thickness recommended by State of California Standards for Water Well Construction (DWR Bulletins
74-81 and 74-90) for 10-inch casing to be set to depths to 1,000 feet.

The well screen was designed to screen the permeable sand and gravel zones identified during borehole
advancement. Intervals to be screened were selected based soil types, field observations and depth-
specific water quality samples collected during boring advancement. A total screen length of 50 feet was
installed over a single interval from 695 to 745 feet bgs. The screen consists of stainless steel continuous
wire-wrap construction with a 0.125 inch slot size.

The screen filter pack consists of ¥-inch SRI Supreme gravel material. The gravel pack was place in the
annual space between the borehole and well casing using a tremie pipe and potable water. A 10 foot
bentonite seal was placed on top of the gravel pack. This was followed by a hot patch (short lift of 5%
bentonite/cement grout) which was allowed to set for 24 hours before the remaining annual space was
placed with the same material to prevent potential collapse of the well casing. All annular seal grouting
was placed using a tremie pipe. The placement of the annual seal was witnessed by a Sonoma County
Health Department inspector.

The wellhead was fabricated after completion of the well development. Wellhead finishing consisted of a
concrete pad around the well casing and a locking cap on top. The well construction details are show in
Figure 2-3.

2.2 Esposti Park Well Site

Field work began at the Esposti Park well site on February 23, 2010 with drilling concluding on March
22, 2010. The following details the drilling and well installation program that occurred at this well site.
The replacement Esposti Park well is located as shown on Figure 2-4.
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Figure 2-4: Esposti Park Borehole and Well Location

2.2.1 Conductor Casing and Sanitary Seal

A Ya-inch wall, 20-inch diameter mild steel conductor casing and surface sanitary seal were installed to a
depth of 30 feet using a reverse-circulation air rotary drill rig. The sanitary seal consists of a 5%
bentonite-cement grout mixture that was pumped into the annular space between the borehole wall and
conductor casing using a tremie pipe. The cement mixture consists of approximately one part cement with
about six gallons of potable water per sack of Portland cement.

2.2.2 Drilling

Borehole drilling at the Esposti Park well site was conducted in two stages using the reverse-air-
circulation dual-tube drilling method. First, a 6-inch diameter pilot hole was drilled to a total depth of
1,040 feet bgs. Second, the borehole was reamed using the mud-rotary drilling method to a nominal
diameter of 16-inches for a total depth of 675 feet bgs. The pilot borehole was drilled from February 23,
2010 to March 2, 2010. The borehole was reamed from March 11, 2010 to March 22, 2010. No
amendments were added to the drilling fluid during pilot borehole drilling for drilling fluid property
control.

Drill cutting samples were logged during pilot drilling by a California-licensed hydrogeologist. Samples
were collected onsite at the point where the drill cuttings dropped out of the cyclone and into a small
catch basin before exiting the shaker. The generalized lithology encountered during drilling is
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summarized in Table 2-2. A detailed lithologic log combined with geophysical survey results is provided
in Appendix B.

Geophysical logging of the pilot borehole was conducted after reaching total depth of 867 feet bgs.
Schlumberger LTD performed the logging which consisted of a suite of geophysical surveys, including:

e Gamma
e Open Hole Sonic Logging
e Single Arm Caliper
e Spontaneous Potential
¢ Induction Resistivity with Borehole Fluid Resistivity
e Magnetic Resonance Logging for:
o0 Porosity;
o Bound water;
o Free water; and
0 Relative permeability
e Micro-Resistivity

Copies of the geophysical survey reports are included in Appendix C. The logs were run at vertical scales
of 1-inch to 50 feet and 1-inch to 20 feet. As part of their surveys, Schlumberger performed a caliper log
of the reamed borehole. The caliper log was used to estimate the volumes of gravel pack and grout
necessary to fill the annular space during well construction.

Five drill cutting samples of the pilot borehole were analyzed for grain size distribution to design the well
screen filter (gravel) pack and well screen slot size. Samples were collected from the following depth
intervals and analyzed by Environmental Technical Services in Petaluma, California: 390 to 400 feet bgs,
400 to 420 feet bgs, 420 to 440 feet bgs, 550 to 580 feet bgs, and 580 to 600 feet bgs. The samples were
obtained from water-yielding formations over the anticipated interval to be screened. Appendix D
contains copies of the geotechnical laboratory report.

In general, the sand and gravel units encountered during drilling correlate with the Glen Ellen Formation.
This unit consists of heterogeneous mixtures of tuffaceous clay, mud, boulder to pebbly gravel, and sand
and silt deposits with interbedded conglomerates (Sweetkind et. al., 2010). The Glen Ellen Formation was
deposited in a variety of nonmarine environments, including coalescing alluvial fans, fan deltas, streams
and lakes, and can be differentiated from the underlying Wilson-Grove Formation by the lack of fossils as
well as the sediment types and colors, and from the underlying Petaluma Formation by the materials types
as the Petaluma Formation is dominated by deposits of moderately to weakly consolidated silty to clayey
mudstone along with local beds and lenses of poorly sorted sandstone (Sweetkind et. al., 2010).
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Table 2-2: Esposti Park Lithologic Summary

Top Bottom
Depth Depth

(feet) (feet) Lithology
0 60 Light brown sandy clay

60 82 Variably colored well-sorted sand

82 90 Light gray sandy clay

20 115 Poorly sorted medium gravel, variably-colored; grading to green gray with depth

115 132 Dark gray-green silty clay

132 152 Gray-green sand with rare cobble; poorly sorted. Increasing coarseness with depth

152 163 Light brown sandy clay

163 223 Gray-green sand with rare cobble; poorly sorted. Increasing coarseness with depth
to fine-to-medium sand

223 232 Light gray silty clay

232 336 Poorly sorted sand with rate pebbles. Increasing coarseness. Changing to gravel
with sand and then to medium sand with pebbles

336 350 Light gray sandy clay. Light brown volcanic ash identified starting at 341 feet bgs

350 377 Varr]iably colored gravel and sand. Grades from fine to medium. Some volcanic
ash.

377 381 Ash predominant with sand and gravel

381 650 Variably-colored gravel and sand. Some ash interspersed at intervening layers.
Interspersed clay with sand and gravel between 510 and 520 feet bgs.

650 700 Interbedded clay and ash with some sand. Trending to tan clay with depth

700 736 Gravel and sand

736 804 Dark gray micaceous clay with layers of sand ranging from fine to medium.

804 826 Gray-green fine to medium sand. Abundant ash starting at 810 feet bgs.

826 832 Light gray sandy clay

832 841 Sand and gravel

841 854 Dark gray fat clay

854 862 Poorly sorted sand with gravel, variably colored

862 970 Dark gray fat clay

970 1030 Silty sands to poorly sorted sand
1030 1040 Clay
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Figure 2-5: Esposti Park Boring Log and Well Construction Diagram
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Figure 2-5: Esposti Park Boring Log and Well Construction Diagram (cont’d)
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Figure 2-5: Esposti Park Boring Log and Well Construction Diagram (cont’d)
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2.2.3 Well Construction

The as-built well construction is shown on Figure 2-5. Well casing and screen materials were installed in
the borehole on March 24 and March 25, 2010. Gravel pack was installed on March 25, 2010 and the
bentonite seal was installed on March 26, 2010. Well grouting occurred on March 26 and 27, 2010.

The well was completed using a 10-inch diameter screen and casing. The well casing from the ground
surface to a depth of 380 feet consists of 10-inch diameter, Ys-inch wall, low-carbon steel casing. A
special insulative coupling was placed between the upper low carbon steel casing and the lower stainless
steel casing/screen materials. Casing and screen joints were welded during installation with a minimum
of two passes per circumference. Centralizers were installed at approximately 40-foot intervals (except
over screened sections) to center the casing and screen in the borehole. The centralizers were made of the
same material (i.e. low carbon or stainless) as the casing to which the centralizers were attached.

The well screen and casing were designed to withstand the collapse pressures expected to be encountered
within the borehole during installation, development and use. The detailed screen design was performed
by E-Pur based on the screen depth and slot size specifications detailed in the project specifications. The
Ya-inch wall thickness used in the construction of the Esposti Park replacement well is consistent with the
thickness recommended by State of California Standards for Water Well Construction (DWR Bulletins
74-81 and 74-90) for 10-inch casing to be set to depths to 1,000 feet.

The well screen was designed to screen permeable sands and gravels with good water quality as identified
by field observations, soil cuttings and depth-specific water quality samples collected during borehole
advancement. A total screen length of 160 feet was installed over six intervals (Table 2-3). The screen
consists of stainless steel continuous wire-wrap construction with a 0.125 inch slot size. Stainless steel
blank casing ranging in length from 10 to 50 feet in length separates the screened intervals and was placed
opposite lower permeability strata within the more permeable strata.

Table 2-3: Esposti Park Screened Intervals and Lengths

Screened Interval Depths
(feet below ground surface) Screen Length (feet)
380to 420 40
430 to 450 20
460 to 470 10
480 to 510 30
545 to 565 20
615 to 655 40
Total Length 160

The screen filter pack consists of ¥-inch SRI Supreme gravel material. The gravel pack was place in the
annual space between the borehole and well casing using a tremie pipe and potable water.

A 10.5 foot bentonite seal was placed on top of the gravel pack. This was followed by a hot patch (short
lift of 5% bentonite/cement grout) which was allowed to set for 24 hours before the remaining annual
space was placed with the same material to prevent potential collapse of the well casing. All annular seal
grouting was placed using a tremie pipe. The placement of the annual seal was witnessed by a Sonoma
County Health Department inspector.
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The wellhead was fabricated after completion of the well development. Wellhead finishing consisted of a

concrete pad around the well casing and a locking cap on top. The well construction details are show in
Figure 2-5.
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Chapter 3 Well Development

Both the Bluebird and Esposti Park wells were developed in two phases by WDC. The first phase
consisted of surge block and airlift development using the same drill rig used to drill and construct the
well. The second phase consisted of pump and surge development using a temporary test pump. RMC
and E-Pur hydrologists and hydrogeologists periodically monitored the progress of the development.

3.1 Bluebird Well Development

Dispersant (NW-220 by US Filter) was added to the Bluebird well on May 3, 2010, two days following
well sealing. The dispersant was allowed to sit in the well overnight, and bailing and surging began on the
Bluebird well on May 4, 2010. Airlift equipment was installed in the well on May 5, 2010 with surge
block and airlift development beginning thereafter. Development of the Bluebird well via airlifting was
completed on May 10, 2010.

The heavy drilling fluids in the bottom of the well were initially removed by bailing and airlifting for
several hours from the bottom of the well. Development was then performed using a surge block
consisting of a double swab separated by a 10- to 20-foot section of perforated drill pipe. Development
began at the top of the screened interval by vigorously swabbing a 40-foot section of screen and then
airlifting from the top 10-foot section of that 40-foot swabbed section. This was repeated several times.
Then the same 40-foot section of screen was again swabbed and airlifting water performed from the next-
lower 10-foot section of the 40-foot swabbed section. This procedure was repeated until each 10-foot
section of the 40-foot section was covered. A 40-foot section of the drill pipe was then added and the
same procedure repeated for the next 40-foot lower section of screen. Several airlift/swab passes were
performed across the screen until approximately 160 hours of development were completed.

The airlift development equipment was removed from the Bluebird well on May 11, 2010 and a pump
installed in the well. Pumping of the Bluebird well occurred between May 12, 2010 and May 14, 2010.
During this period, the discharge rate of the well dropped considerably, indicating that the well screen
and/or filter pack was clogged and that additional development would be required before aquifer testing
could reasonably proceed. However, due to wet weather, discharges to the Town’s sanitary system were
not allowed (holding ponds at the wastewater treatment plant were at capacity), and the ability to
discharge to an adjacent stormwater drainage disallowed under the North Coast Regional Water Quality
Control Board’s 2009 General Permit for Low Threat Discharges to Surface Waters in the North Coast
Region (this permit does not allow for surface discharges after May 15"). Therefore, no additional
development was conducted on the Bluebird well prior to site demobilization.

3.2 Esposti Park Well Development

As with the Bluebird well, dispersant (NW-220 by US Filter) was added to the Esposti Park well on
March 28, 2010 following well sealing. The dispersant was allowed to sit in the well overnight, and
bailing and surging began on the Esposti Park well on March 30, 2010. Airlift equipment was installed in
the well on March 31, 2010; surge block and airlift development began on April 1, 2010 and is completed
on April 15, 2010.

The surge and airlift development method used on the Bluebird well was also used on the Esposti Park
well.  As with the Bluebird well, multiple airlift/swab passes were required before the well was
considered to be sufficiently developed via airlifting. In total, approximately 160 hours of surge/airlift
development were completed on the Esposti Park well.

Airlift development was then followed by pump development occurring between April 27, 2010 and April
28, 2010. During this period, the well was pumped at approximately 450 to 500 gpm for approximately
10 hours, and then allowed to recover in anticipation of aquifer testing. The Esposti Park well was not
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pumped at its maximum rate due to discharge limitations on the Town’s sanitary sewer system and the
onsite filtration/storage capacity.
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Chapter 4  Aquifer Testing

As scoped in the project specifications, aquifer testing of both the Bluebird and Esposti Park wells was to
be conducted, consisting of an 8-hour step-rate discharge test and a 24-hour constant-rate discharge test.
Dynamic profiling of both wells was also to occur during the constant rate testing, providing spinner
flowmeter logging data. Additionally, depth-specific water quality sampling was to be performed as part
of the dynamic profile testing to be conducted.

Constant-rate pump testing was performed as planned on the Esposti Park well. However, as described in
Chapter 3, the Bluebird well pumping rate dropped considerably during pump development to such a rate
that aquifer testing could not reasonably proceed without additional well development occurring first.
And as is described in Chapter 3, circumstances at the time of the field project made additional
development on the Bluebird well impossible at that time; as such, aquifer testing was not performed on
the Bluebird replacement well.

4.1 Background Water Level

Background and pumping groundwater levels were monitored during the Esposti Park aquifer testing with
water levels measured in the pumping well (the Esposti Park replacement well), the original Esposti Park
well, and at the water supply well serving Mobile Home Estates (located at 5761 Old Redwood Highway,
Santa Rosa, California). Figure 4-1 shows the location of the two monitoring wells relative to the
pumping well, the Esposti Park replacement well. Hydrographs for all wells during the test period are
provided in Appendix E.

Figure 4-1: Monitoring Wells for Esposti Park Aquifer Pumping Tests
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An Instrumentation Northwest Smart Sensor PT2X pressure transducer was installed in the original
Esposti Park well at the beginning of the project in January. The transducer was set at 98.89 feet bgs with
approximately 60 feet of water above the transducer. Groundwater elevations were read continuously
throughout the well installation, development and testing program. Additional pressure transducers (both
Insitu Troll 700 transducers) were installed in the replacement Esposti Park well and in the water supply
well serving Mobile Home Estates in anticipation of the aquifer testing to be performed in the
replacement well. The Mobil Home Estates transducer was installed on April 26, 2010 approximately 21
feet bgs, while the Replacement Esposti Park transducer was installed on April 27, 2010 at approximately
132 feet bgs. Background groundwater level data collected prior to the constant-rate discharge testing in
the Esposti Park replacement well are shown in Figure 4-2.

Figure 4-2: Background Groundwater Level Data — Esposti Park Monitoring Wells
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Changes in groundwater levels in the Esposti Park replacement well, as shown in the figure above, are the
results of test pumping in the that well prior to commencement of the constant-rate pump testing. As can
be seen in the figure above, the original Esposti Park well and the Mobile Home Estates well do not
appear to be affected by pumping in the replacement Esposti Park well.

4.2 Constant-Rate Discharge Testing

Constant-rate discharge testing was performed on the Esposti Park well from April 28 to April 29, 2010
to evaluate the transmissivity and storativity of the screened aquifer(s). Pumping on the well began the
morning of April 28" with a pumping rate around 400 gpm. The well was pumped overnight at a constant
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rate to allow water levels to reach steady-state condition. Dynamic profiling was then conducted on April
29" simultaneously with the constant rate pumping test. The dynamic profile testing consisted of spinner
log testing and depth-specific water quality testing. The constant-rate pumping test and dynamic profiling
was completed the afternoon of April 29", but groundwater elevation monitoring was continued for
several days to ensure capture of well recovery.

Groundwater drawdown data was plotted simultaneously with observation well data. These data are
presented in Figure 4-3. As can be seen from these data, neither the original Esposti Park well nor the
Mobile Home Estates well appear to be impacted by pumping in the Esposti Park replacement well. This
indicates that the replacement well is screened over aquifer zones that are hydraulically separate from the
two observation wells and/or that a pumping rate of 400 gpm in the replacement well is too small to
impact the observation wells. As the data recorded in the two observation wells do not show any impacts
that can be attributed to pumping in the Esposti Park replacement well, these data were not used in
calculating the transmissivity and storativity of the zones screened by the Esposti Park replacement well.
And as no relevant observation well data were available, a storativity value was not calculated for the
Esposti Park replacement well.

Figure 4-3: Groundwater Level Data — Esposti Park Pumping and Monitoring Wells
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Groundwater level data recorded in the Esposti Park replacement well during the constant-rate aquifer test
were plotted on a separate graph and analyzed to calculate a transmissivity value. These data are
presented in Figure 4-4. Drawdown during pumping appears to be sensitive to slight variations in
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pumping rate. Although no correction as made for these variations in pumping, to trend lines presented by
the data were analyzed.

Figure 4-4: Groundwater Level Data — Esposti Park Replacement Well
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Transmissivity is calculated using the Cooper-Jacob method (Cooper and Jacob, 1946) for pumping
drawdown data:

T 264Q
As
Where: T = Transmissivity (gallons/day/feet [gpd/ft])
Q = Pumping rate (gallons per minute [gpm])
As = Water level drawdown (feet) per log cycle of time, t (min) since pumping

started (from Figure 4-4)

The best-fit straight lines, shown in Figure 4-4, have the same slope and result in a transmissivity of 6,600
gpd/ft calculated using a pumping rate of 400 gpm and a drawdown of 16 feet per log cycle. Further,
based on the data presented in Figure 4-4, Esposti Park replacement well specific capacity appears to be
between approximately 4 and 6 gpm/ft, depending upon the length of the data set used in the calculation.
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4.3 Dynamic Profile Testing

Dynamic profile testing was performed on the Esposti Park replacement well by BESST, Inc.
concurrently with the constant-rate pumping testing. Dynamic Flow Profile and Water Quality Analysis
testing is generally a two-part procedure in which flow rates across the screened portions of the well are
first determined, and then water quality samples are collected at the same general locations. Specifically,
in the first part of the test, fluorescence dye (NSF standard 60/ fluorescent red, FWT 50 Liquid
concentrate) was injected at 10-foot intervals over the screened portion of the Esposti Park replacement
well, and the time required for the dye to reach indicator meters at the surface was measured to estimate
the approximate dynamic flow contribution by depth and screened interval. Then, a specially-designed
sampling apparatus was used to collect depth-specific water samples from the same depths as measured
previously during the flow testing. The water samples were sent to Brelje and Race Analytical Laboratory
in Santa Rosa, California for analysis for general minerals, metals, nitrogen compounds, Total Organic
Carbon, Total Dissolved Solids, and pH. Two composite water samples were also collected at the
pumphead during testing in order to provide composited data for comparison; these samples were
analyzed by Brelje and Race Analytical Laboratory for Source Chemical Monitoring Requirements for
potable water quality as set forth by the California Department of Public Health. These analyses included:

¢ Inorganics

e Asbestos

e Nitrate/Nitrite

e Secondary Standards

e Radioactivity

e Volatile Organic Chemicals
e Synthetic Organic Chemicals

The results of depth-specific water quality analyses with respects to screened intervals are discussed in
Chapter 5 of this report

As described in BESST’s report (included as Appendix G), the majority of flow entering the Esposti Park
replacement well from the surrounding aquifer is coming from three primary intervals: between 380 and
390 feet bgs (~23.5%), between 490 and 500 feet bgs (~17.5%) and between 545 and 555 feet bgs
(~33.9%). These results are show below in Figure 4-5. As shown on the well’s geologic log (Appendix
B), these zones correspond with gravel with sand and/or sandy gravel layers.
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Figure 4-5: Esposti Park Replacement Well — Incremental Flow Analysis
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Chapter 5

Groundwater samples were collected at both the Esposti Park and Bluebird well sites during borehole
advancement. In general, two types of water quality samples were collected from each borehole: those for
metals analyses to evaluate potential potability issues and those for isotope analysis for evaluate potential
water-quality potability issues and to provide baseline on groundwater age and genesis. These samples
were termed borehole water quality samples and conjunctive use water quality samples, respectively. For
the purposes of this report, only borehole water quality samples are discussed.

Groundwater Quality

Borehole water quality samples were collected following a written sampling protocol that provided a
means for the consistent application of sampling procedures. The sampling protocol, entitled
“Groundwater Filtration Protocol”, was developed by the Merced County Division of Environmental
Health for water quality sample collection, and included definition of sampling groups, site naming
convention and abbreviations, labeling convention, sample collection order, instructions for field
parameter collection, instructions for sampling and borehole purging procedures prior to sample
collection, and chain of custody instructions. In general, samples were collected per Table 5-1.

Table 5-1: Borehole Water Quality Sample Collection Protocol

Container

Analytes

Collection Procedure Summary

Calcium, magnesium,
sodium, potassium, iron,
manganese, arsenic,
chromium, mercury

pH, total alkalinity,
bicarbonate, boron, total
dissolved solids,
hardness

Chloride, fluoride, sulfate,
nitrate

. Using the Groundwater Filtration Protocol

developed by the Merced County Division of
Environmental Health, place one gallon of
sample in temporary holding container in an
iced cooler and let rest for 12 hours.

. Filter supernatant from cooled holding

container through a 0.45 micron filter and
place in an unpreserved container. (Sample
preservation was performed in the
laboratory.)

. Store each filtered sample in an iced cooler

at approximately 4 degrees Celsius out of
direct sunlight.

. Record each sample on the Chain of

Custody.

. Carefully pour the sample into the ¥z quart

bottle.

. Store each sample in an iced cooler at

approximately 4 degrees Celsius.

. Record each sample on the Chain of

Custody.

. Carefully pour the sample into the %2 quart

bottle.

. Store each sample in an iced cooler at

approximately 4 degrees Celsius.

. Record each sample on the Chain of

Custody.

1 x ¥z gallon,
plastic bottle

1 x ¥ quart, plastic
bottle

1 x % pint, plastic
bottle
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Analytes Collection Procedure Summary Container
Total organic carbon 1. Carefully pour the sample water into two, 2 x 40 milliliter
pre-preserved (with phosphoric acid) 40 VOA

milliliter VOA vials.

2. Store each sample in an iced cooler at
approximately 4 degrees Celsius.

3. Record each sample on the Chain of
Custody.

Each sample collected was recorded on the Chain of Custody (COC) form in the field. The COC form
allows custody tracking of each sample, from the time of collection, through transport, and to the final
release of custody to the laboratory. The COC form documents the date and time of the sample collection,
the name of the person(s) collecting the sample, matrix type, total number of containers submitted, and
the analyses requested. The COC form was signed and dated each time the custody of the samples
changed.

Additional depth-specific and composite groundwater samples were also collected at the Esposti Park
well during constant-rate aquifer testing. Additional groundwater samples were collected from the
Bluebird well site during well development in anticipate of obtaining coverage under the North Coast
Regional Water Quality Control Board’s (NCRWQCB’s) General Permit for Low Threat Discharges
(2009).

Depth-specific water quality samples were collected using a method developed by the United States
Geological Survey (USGS) and currently licensed to BESST, Inc. A decontaminated “clean” hose on a
motorized reel is pressurized with nitrogen. The leading end of the hose has a foot valve which is in the
closed position under positive hose pressure. The hose is lowered down the well to the desired sample
depth, where the nitrogen pressure is released. Water within the well column enters the hose because the
hydrostatic pressure exerted by the water column is greater than the pressure in the hose, which is no
under atmospheric pressure. The water level rises in the hose until it equilibrates with the well water
column. After repressurizing the hose with nitrogen and forcing the foot valve to close, the hose is reeled
up to the ground surface. The water sample is transferred from the pressurized hose into the appropriate
sample containers by manipulating the end valve. The hose is decontaminated by running
distilled/deionized water through it prior to re-insertion in the well.

These data collect activities are discussed below, with summary tables showing analytical results and
associated drinking water standards (Maximum Contaminant Levels or MCLs). Copies of laboratory
reports are included in Appendix F.

5.1 Bluebird Water Quality Data

In general, borehole water quality samples were collected every 100 feet during borehole advancement.
At the Bluebird well site, borehole water quality samples were collected at 180, 220, 320, 340, 440 and
700 feet bgs. Although sampling was attempted at other intervals, field conditions did not yield sufficient
water for sampling. A sample of tanked water used during drilling advancement was also collected,; this
field blank was submitted as being collected from 710 feet bgs to the analytical laboratory. Water quality
samples were submitted to Brelje and Race Analytical Laboratory of Santa Rosa, California for analysis
for metals and general minerals, nitrates and total organic carbon (TOC). Table 5-2 summarizes the
analytical results for the borehole water quality samples.
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Table 5-2: Bluebird Borehole Water Quality

Depth (feet below ground surface)
Field
Analyte Units MCL 180 220 320 340 440 700 Blank®
Field Measurements
pH Unitless 7.08 7.83 7.38 7.33 7.89 8.11 -
Conductivity mS/m 25.4 26.2 31.1 31.1 37.1 30.7 --
Turbidity NTU 202 -- 597 136 942 - --
Dissolved Oxygen g/L 6.15 7.84 1.81 6.54 8.11 7.46 --
Temperature °c 12.55 16.63 1841 @ 20.38 23.95 22.67 --
Oxygen Reduction mV 64 34 -254 -41 82 47 --
Potential
Laboratory Analyses
Hardness as CaCO; mg/L 97 100 93 87 73 130 170
Calcium mg/L 14 15 16 15 14 23 30
Magnesium mg/L 15 16 13 12 9.2 17 22
Sodium mg/L 22 23 30 39 54 19 13
Potassium mg/L 3 43 9.1 12 20 6.1 11
Total Alkalinity as mg/L 82 120 140 150 180 180 160
Caco’
Bicarbonate mg/L 100 150 170 190 220 220 190
Sulfate mg/L  250/500/600° 5.3 2.5 7.2 3.7 6.9 14 16
Chloride mg/L 250/500/600 b 39 21 20 20 21 14 11
Nitrate as N mg/L 10 8.5 <2.0 8.6 <2.0 <2.0 9.5 10
Fluoride mg/L 2 0.51 0.36 0.38 0.35 0.31 0.27 0.25
pH unitless 6.6 7.2 7.6 7.6 7.8 8 7
Total Dissolved mg/L 500/1,000/ 220 240 220 250 300 280 200
Solids 1,500 "
Boron mg/L <0.1 0.18 0.33 0.16 0.32 0.29 0.17
Arsenic ug/L 10 <2.0 <2.0 <2.0 9 16 <2.0 <2.0
Total Chromium pg/L 50 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Iron pg/L 300° 3200 | <100 <100 | <100 360 <100 = <100
Manganese ug/L 50° 1800 850 @ 760 = 460 480 440 <20
Mercury pg/L 2; 0.05° 0.024  0.038  0.058 | 0.014 <0.012 | 0.018 | 0.013
Total Organic mg/L 1.1 0.56 1.5 0.31 0.54 1.4 0.36
Carbon
Notes:
a. Reported as sample from 710 feet bgs in analytical report.
b. Secondary MCL — Recommended/Upper/Short Term
C. Secondary MCL
d. Water Quality Objective for mercury under the California Toxics Rule
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In anticipation of conducting long-term aquifer pumping for hydraulic testing, additional water quality
samples were collected from the Bluebird replacement well during development as required by the
NCRWQCB for receipt of a discharge permit under the Board’s General Permit for Low Threat
Discharges (2009). This permit was required to allow the extracted water during hydraulic testing to be
discharged to the adjacent stormwater drainage instead of the local sanitary sewer system, as the existing
sanitary sewer in Bluebird Court does not have the capacity required to safely accept the anticipated
discharges. Per the NCRWQCB, water samples were analyzed for metals (as listed in the Low Threat
Discharge Permit), cyanide, nitrate as N, and hardness. As well development was underway during the
sampling, the water samples were analyzed both as total concentrations and dissolved concentrations, in
order to determine what, if any, portion of the detectable concentration may be the result of sediment-
borne constituents. These water samples were collected on May 7, 2010 and were analyzed by
McCampbell Analytical Laboratory in Pittsburg, California.

The results of the May 7, 2010 sampling round unexpectedly yielded elevated concentrations of arsenic
(both in total and dissolved form). As these data were completely counter to borehole water quality
samples collected from this well at the same zone, additional water quality samples were collected from
the Bluebird replacement well on May 12, 2010 and analyzed for both total and dissolved arsenic.
Additional analyses were also conducted during the May 12 sampling even to confirm the anticipated
concentrations of mercury in the replacement well discharges. The results of the May 7 and May 12,
2010 sampling events are summarized in Table 5-3.

As can be seen by comparing the Bluebird well site borehole water quality data with those collected from
the constructed replacement well during development, arsenic concentrations have increased
considerably. Assuming that all data are valid, the elevated arsenic concentrations are most likely the
result of a sudden change in the oxidation conditions of groundwater near the well due to the introduction
of oxygen during well development. Such a condition can be alleviated by completing the development
of the well to remove fine-grained turbidity and doing additional well development using more aggressive
development methods such as pumping to ensure the introduction of formation water into the well. As
groundwater returns towards its natural oxidation condition, arsenic concentrations should decrease
substantially.
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Table 5-3: Bluebird Development Water Quality for Permit

Field Field
Blank- Blank- BB-1- BB-1- BB-2- BB-2- BB-1- BB-2-
Dissolved Total Dissolved Total Dissolved Total Dissolved BB-1-Total Dissolved BB-2-Total
Date Units = 5/7/2010 5/7/2010 5/7/2010 5/7/2010 5/7/2010 5/7/2010 5/12/2010 5/12/2010 5/12/2010 @ 5/12/2010
Antimony pg/L <0.5 <0.5 0.26 0.32 0.27 0.33 - -- - -
Arsenic ug/L <0.5 <0.5 410 440 420 450 360 400 340 420
Barium ug/L <5 <5 61 82 46 83 -- -- - -
Beryllium ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- - -
Cadmium ug/L <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 -- - - -
Copper mg/L <0.5 <0.5 <0.5 6.7 <0.5 3.2 - - - -
Lead pg/L <0.5 <0.5 0.1 1.9 <0.5 1.5 - - - -
Mercury pg/L <0.025 <0.025 0.031 0.066 0.027 0.05 0.073 0.16 0.06 0.19
Nickel pg/L <0.5 <0.5 0.29 7.5 0.25 5.2 - -- - -
Selenium ug/L <0.5 <0.5 0.13 0.23 0.14 0.22 - - - -
Thallium ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - - - -
Zinc ug/L <5 <5 11 35 5.8 38 -- -- - -
Hardness as
CaCo3 mg/L <1 <1 32 46 27 41 - - - --
Total Cyanide | ug/L -- <1 - <1 - <1 - - - -
Nitrate as N mg/L - <1 -- <1 - <1 - - - -
Nitrate as
NO3 mg/L -- <1 - <1 - <1 - - - -
Hexachrome | pug/L - <1 -- <1 - <1 - - - -
Notes:
a Reported as sample from 710 feet bgs in analytical report.

b. Secondary MCL — Recommended/Upper/Short Term
c. Secondary MCL
d. Water Quality Objective for mercury under the California Toxics Rule
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5.2 Esposti Park Water Quality Data

As with the Bluebird well site, borehole water quality samples were collected every 100 feet during
borehole advancement at the Esposti Park well site. Specifically, borehole water quality samples were
collected at 200, 285, 400, 600, and 736 feet bgs. Although sampling was attempted at other intervals,
field conditions did not yield sufficient water for sampling. Water quality samples were submitted to

Brelje and Race Analytical Laboratory for analysis for metals and general minerals, nitrates and total

organic carbon (TOC). Table 5-4 summarizes the analytical results for the borehole water quality

samples.

Table 5-4: Esposti Park Borehole Water Quality

Depth (feet below ground surface)

Analyte Units MCL 200 285 400 600 736
Field Measurements
pH Unitless 6.67 8.36 8.64 8.9 6.42
Conductivity mS/m 45.8 35.4 45.6 424 56.7
Turbidity NTU 354 - - - 589
Dissolved Oxygen g/L 5.64 7.12 8.22 7.49 7.32
Temperature °c 18.94 21.84 19.96 20.54 14.47
Oxygen Reduction Potential mV 4 154 229 90 177
Laboratory Analysis
Hardness as CaCO; mg/L 150 99 140 120 110
Calcium mg/L 23 15 24 23 22
Magnesium mg/L 23 15 20 16 14
Sodium mg/L 42 40 51 54 87
Potassium mg/L 8 6.9 14 19 27
Total Alkalinity as Caco’ mg/L 210 160 230 230 290
Bicarbonate mg/L 260 190 280 280 350
Sulfate mg/L 250/500/600 % 12 8.4 17 12 18
Chloride mg/L 250/500/600 % 20 25 25 14 21
Nitrate as N mg/L 10 <2.0 <2.0 <2.0 8.5 8.5
Fluoride mg/L 2 0.4 0.39 0.36 0.33 0.3
pH unitless 7.2 7.5 7.9 7.9 8
Total Dissolved Solids mg/L 500/1,000/1,500% 300 260 360 310 430
Boron mg/L 0.14 0.13 0.28 0.31 0.45
Arsenic ng/L 10 <2.0 <2.0 2.1 7.3 39
Total Chromium ug/L 50 <1.0 <1.0 <1.0 <1.0 2.1
Iron ug/L 300 b <100 <100 <100 <100 1200
Manganese ug/L 50° 1600 910 860 580 440
Mercury ug/L 2 0.17 <0.012 @ 0.014 0.014 0.017
Total Organic Carbon mg/L 3.9 0.74 0.33 0.4 0.66
Footnotes:
a. Secondary MCL - Recommended/Upper/Short Term

b. Secondary MCL
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As part of the dynamic profile testing that was conducted on the Esposti Park replacement well (and
described in Section 4.3 of this report), depth-specific water quality samples were collected over each
screened interval of the well. These samples were labeled DP-1 to DP-6, starting from the uppermost
screened interval in the replacement well. Depth-specific water quality samples were submitted to Brelje
and Race Analytical Laboratory for analysis; the results of the analyses are summarized in Table 5-5,
below.

Table 5-5: Esposti Park Depth-Specific Water Quality Results

Depth (feet below ground surface)
Analyte Units MCL DP-1 DP-2 DP-3 DP-4 DP-5 DP-6 Dup
Aluminum ug/L <50 <50 <50 <50 <50 <50 <50
Ammonia as N mg/L 0.3 <0.20 0.3 <0.20 | <0.20 <0.20 | <0.20
Antimony ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0
Arsenic pg/L 10 45 94 83 84 97 100 85
Barium ug/L 200 160 170 170 170 200 170
Beryllium ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bicarbonate mg/L 290 280 280 280 290 340 280
Boron mg/L 0.31 0.36 0.35 0.35 0.34 0.4 0.35
Bromide mg/L 0.086 0.07 0.068 @ 0.074 | 0.067 0.085 0.07
Cadmium ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Calcium mg/L 23 19 19 20 19 20 20
Carbonate mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chloride mg/L 250/500/600% 18 11 11 11 11 16 11
Total Chromium pg/L 50 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cobalt ug/L <0.50 <0.50 @ <0.50 <0.50 | <0.50 <0.50 @<0.50
Copper ug/L <50 <50 <50 <50 <50 <50 <50
Fluoride mg/L 2 0.39 0.43 0.38 0.36 0.35 0.36 0.61
Hydroxide mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Iron ug/L 300° <100 <100 <100 <100 ' <100 @ <100 <100
Lead pg/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Magnesium mg/L 16 11 11 11 11 11 11
Manganese ug/L 50° 800 630 630 650 630 680 660
Mercury ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Molybdenum ug/L 6.7 8.8 9 8.9 9.3 13 9.4
Nickel pg/L <10 <10 <10 <10 <10 <10 <10
Nitrate mg/L 10 <2.0 <2.0 <2.0 <2.0 8.3 <2.0 <2.0
Nitrite as N mg/L <0.40 <0.40 @ <0.40 <0.40 | <0.40 <0.40 <0.40
pH -- 8.0 7.8 7.9 8.0 7.9 7.5 7.7
Potassium mg/L 17 19 19 20 20 24 21
Selenium ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Silica mg/L 87 91 92 93 91 96 93
Silver ug/L <10 <10 <10 <10 <10 <10 <10
Sodium mg/L 50 52 52 54 54 80 54
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Depth (feet below ground surface)
Analyte Units MCL & DP-2 DP-3 DP-4 DP-5 DP-6 Dup
Strontium ug/L 150 120 120 120 120 130 120
Sulfate mg/L 250/500/600% 13 9.9 10 9.8 11 18 9.8
Thallium ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tin pg/L <0.50 <0.50 @ <0.50 @ <0.50 @ <0.50 | <0.50 | <0.50
Total Kjeldahl
Nitrogen as N mg/L 1.1 1.5 1.5 1.1 1.1 1.1 1.1
Total Alkalinity
(as CaCOs) mg/L 240 230 230 230 240 280 230
Total Dissolved
Solids mg/L 500/1,000/1,500 % 360 340 340 340 340 420 340
Total Hardness
(as CaCO3) mg/L 120 93 93 95 93 95 95
Total Organic
Carbon mg/L 4.8 7.5 5.5 9.3 4.4 4.7 4.5
Zinc ug/L <50 <50 <50 <50 <50 <50 <50
Footnotes:
a. Secondary MCL - Recommended/Upper/Short Term
b. Secondary MCL
c. DP-1 is from the screened interval between 380 and 420 feet bgs. DP-2 is from the screened interval

between 420 and 450 feet bgs. DP-3 is from the screened interval between 460 and 470 feet bgs. DP-4
is from the screened interval between 480 and 510 feet bgs. DP-5 is from the screened interval between
545 and 565 feet bgs. DP-6 is from the screened interval between 614 and 655 feet bgs.

These analytical results are also presented in graphical form in BESST’s report, included in Appendix G
of this report.

In addition to the depth-specific water quality samples, two composite samples were collected from the
Esposti Park replacement well. These samples were analyzed for the suite of parameter required by the
California Department of Public Health for certifying municipal supply wells. These samples were also
submitted to Brelje and Race Analytical Laboratory for analysis. Table 5-6 summarizes the results of
these analyses.
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Table 5-6: Esposti Park Composite Water Quality Results

Analyte Units MCL Composite-1 Composite-2  Field Blank
Aluminum pg/L <50 <50
Antimony pg/L <6.0 <6.0
Arsenic pg/L 10 56 61 <2.0
Barium pg/L 200 200 <100
Beryllium pg/L <1.0 <1.0
Bicarbonate mg/L 280 280
Cadmium ug/L <1.0 <1.0
Calcium mg/L 22 20
Carbonate mg/L <1.0 <1.0
Chloride mg/L 250/500/600% 17 16
Total Chromium pg/L 50 <1.0 <1.0
Copper pg/L <50 <50
Fluoride mg/L 2 0.37 0.39
Hydroxide mg/L <1.0 <1.0
Iron ug/L 300° <100 <100
Lead pg/L <5.0 <5.0
Magnesium mg/L 15 14
Manganese ug/L 50° 750 790 <20
Mercury pg/L <1.0 <1.0
Nickel ng/L <10 <10
Nitrate mg/L 10 <2.0 <2.0
pH - 7.6 7.6
Selenium pg/L <5.0 <5.0
Silver pg/L <10 <10
Sodium mg/L 54 48
Sulfate mg/L 250/500/600% 12 12
Thallium ug/L <1.0 <1.0
Specific Conductance umhos/cm 510 500
Total Alkalinity (as CaCO;) mg/L 230 230
Total Dissolved Solids mg/L 500/1,000/1,500 2 340 340
Total Hardness (as CaCO3) mg/L 120 110
Zinc pg/L <50 <50
Color units 5 5
Odor TON <1.0 <1.0
Turbidity NTU 0.21 0.47
MBAS mg/L <0.05 <0.05
Perchlorate pg/L <4.0 <4.0
Asbestos MFL 0 0
Gross Alpha pCi/L 1.49 0.349
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Analyte Units MCL Composite-1 Composite-2  Field Blank
Nitrogen-Phosphorous ug/L ND ND
Pesticides (EPA Method 507)
Chlorinated Acids (Herbicides) pg/L ND
(EPA Method 515.3)
Organohalide Pesticides (EPA pg/L ND
Method 505)
N-methyl-carbamoyloximes & ug/L ND ND
carbanates (EPA Method 531.1)
Endothall (EPA Method 548.1) ug/L ND ND
Diquat (EPA Method 549.2) ug/L ND ND
EDB (EPA Method 504.1) pg/L ND
Regulated Organic Chemicals pg/L ND ND
Footnotes:
a. Secondary MCL - Recommended/Upper/Short Term
b. Secondary MCL

As was observed in the Bluebird well, groundwater samples from the Esposti Park well as collected
following well installation and development contained significantly larger concentrations of total arsenic
than those collected during borehole advancement. And as with the Bluebird well, assuming that all data
are valid, the elevated arsenic concentrations are most likely the result of a sudden change in the oxidation
conditions of groundwater near the well due to the introduction of oxygen during well development.

Such a condition can be alleviated by completing the development of the well to remove fine-grained
turbidity and doing additional well development using more aggressive development methods such as
pumping to ensure the introduction of formation water into the well. As groundwater returns towards its
natural oxidation condition, arsenic concentrations should decrease substantially.

Other changes in water quality between those collected during borehole advancement and those collected
during aquifer testing include the follows:

e The chloride concentrations dropped. Borehole chloride concentrations were typically around 20
mg/L whereas the chloride concentrations from aquifer testing samples ranged around 11 mg/L.

e  The mercury concentrations dropped. Borehole mercury concentrations ranged from non-detect

to around 0.017 pg/L whereas mercury concentrations in aquifer testing samples were all non-
detect.

e Total organic carbon (TOC) concentrations increased somewhat from borehole concentrations
ranging around less than one mg/L, whereas TOC concentrations in water samples collected
during aquifer testing ranged from 4.4 to 9.3 mg/L.
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Borehole deviation surveys were conducted during the reaming of both the Bluebird and Esposti Park
boreholes prior to replacement well construction. Deviation surveying was completed by E-Pur and is
documented in Section 6.1. In addition, caliper surveys were completed in both replacement wells as part
of a series of geophysical surveys conducted in each replacement well. The geophysical surveys were
completed by Schlumberger, Ltd and are documented in Section 6.2.

Following well construction, both replacement wells were geo-located using Global Positioning Surveys
(GPS) to determine the wells’ longitude and latitude, as well as the top of the casing elevation. These
surveys were performed by Winzler and Kelly and the survey results are documented in Section 6.3.

6.1 Plumbness and Alignment

Borehole plumbness and alignment were checked periodically during borehole reaming and prior to well
installation to ensure construction of a relative plumb well. Open boreholes were tested using during
reaming using the SureShot “Survey-While-Drilling” system. These tools provided the inclination data
necessary to ensure that the completed borehole did not exceed two-thirds of the borehole diameter per
100 foot of length, as specified in AWWA A100-06 and in the project work plan. These specifications
translate roughly to a deviation of 10.5 inches in 100 feet. Collecting these data during borehole reaming
allowed the WDC to control the drill stem such that the completed borehole met required specifications.

6.1.1 Bluebird Replacement Well

As previously noted, the Bluebird borehole was reamed twice during the field construction period: first
from a diameter of 6 inches to a diameter of 10-3/4 inches (completed between April 3, 2010 and April 7,
2010) and then from a diameter of 10-3/4 inches to a completed nominal diameter of 16 inches between
April 12, 2010 and April 21, 2010. During the first reaming pass, the borehole was checked frequently to
ensure that it was within alignment specifications. During the first alignment surveys, conducted on April
3, 2010, the Bluebird borehole had a plumbness of 0.5° from vertical at a depth of 307 feet, and a
plumbness reading of 0.8° from vertical at a depth of 427 feet bgs. At 727 feet bgs, the borehole deviation
was 0.5° from vertical.

6.1.2 Esposti Park Replacement Well

The Esposti Park borehole was reamed from 6 inches in diameter to a nominal diameter of 16 inches
between March 11, 2010 and March 22, 2010. Initial plumbness measurements of the borehole indicated
that it was 2.5° from vertical. At 589 feet bgs, the borehole was found to be 3.25° from vertical. In order
to improve the borehole alignment, the drill bit was tripped out and a third collar added to the drill stem to
steady the drill and improve alignment. Successive measurements of the borehole plumbness indicated
that the borehole was between 1.4° and 2.5° from vertical. As reaming continued, the borehole alignment
improved with the borehole deviation varying from 1.9° to 2.1° from vertical by the time total depth was
completed.

6.2 Geolocation Survey

A field survey was conducted at the Bluebird and Esposti Park replacement well sites using Global
Positioning System (GPS) equipment on June 28, 2010 to establish the location of the two new wells. The
field survey established a benchmark at each pump pedestal of the replacement wells.

The basis for the survey of the positions is a map entitled “Control Survey 1996 A.R.M. Monitoring
Program for the Russian River”, filed on August 28, 1996 in Book 554 of Maps, pages 28-32, of the
Sonoma County Records. Point E coordinate values and elevation were held for the survey. Listed
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benchmark elevations are in NAVD ’88. Coordinate values shown below are California State Plane
Coordinate Zone 2 (NAD ’83).

6.2.1 Bluebird Replacement Well

The benchmark location for the Bluebird replacement well is the chiseled corner at the northerly corner of
the wellhead slab. The coordinate for this well are as follows:

N 1959115.4041 E 6332436.6130 Elevation = 118.34
Lat = 38°32” 20.306185” N Long = 122° 48’ 05.144352” W

6.2.2 Esposti Park Replacement Well

The benchmark location for the Esposti Park replacement well is the chiseled corner at the northerly
corner of the wellhead slab. The coordinate for this well are as follows:

N 1954509.6739 E 6338689.6507 Elevation = 140.93
Lat = 38°31" 35.316839” N Long = 122° 46’ 45.948870” W
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Executive Summary

The Town of Windsor and Windsor Water District (Town) installed the Esposti Supply Well in 2010.
This investment was part of an effort by the Town to broaden the portfolio of water supply options in
response to requirements from the Sonoma County Water Agency to obtain alternative supplies
that are not reliant on withdrawals from the Russian River. The goal of the well installation project of
2010 included replacing both the Bluebird Well and the Esposti Irrigation Well with two new wells
that would produce water of higher quality and production volume reliability.

In 2010, the Town installed pilot borings at both Esposti Park and the Bluebird Well site. Initial
analytical testing of water samples collected from depth-specific aquifer zones from both of these
pilot borings indicated acceptable water quality in select zones. Based on these data and the
interpretation of acceptable water quality, the Town proceeded with new wells at both the Esposti
Park (Esposti Supply Well) and Bluebird Well site.

The Esposti Supply Well is 10-inches in diameter with a depth of 670 feet below the ground surface
(bgs). Shortly after installation in 2010, the well was developed and tested for production capacity
and water quality. Results of this testing indicated that concentrations of both manganese and
arsenic were much higher than expected and exceeded drinking water standards. Subsequently,
the well sat idle because of a decrease in water demand due to a downturn in the economy and
conservation efforts in addition to the elevated manganese and arsenic concentrations in the well.

The goals of the 2016 work were to redevelop the Esposti Supply Well, perform a pumping test, test
water quality, and evaluate treatment options. The 2016 redevelopment work increased the
production capacity by 27% and removed residual drilling mud remaining in the boring after
construction of the well. The pumping test confirmed the water quality, established an
understanding of the geochemistry, evaluated pumping yields, tested the sewer capacity, and
provided a basis for performing a treatment pilot test. However, the findings of this work indicate
that bringing the Esposti Supply Well into production as a potable supply well could be costly and
require significant space for treatment equipment.

Esposti Supply Well Pumping Limits

The Esposti Supply Well’'s recommended pumping rate is 400 gallons per minute (gpm). Pumping
at a rate of 800 gpm is possible, but is not sustainable for more than a day due to hydrogeologic
limitations to aquifer permeability. The groundwater production from the Esposti Supply Well is from
confined aquifer units located below 380 bgs. Pumping from the confined aquifer did not result in a
significant effect on the overlying shallow groundwater. The production aquifer is a moderate to low
permeable clay/silt/sand system. The aquifer is not a single unit but rather a series of sand layers
interbedded with silts/clay layers. An aquifer transmissivity of 4,141 gallons per day per foot (gpd/ft)
is most representative for long-term pumping. A storage coefficient was not calculated during this
work. Hydraulic conductivity (permeability, K) at 47 gpd/ft2 is most representative of the aquifer. The
aquifer production characteristics are consistent with descriptions of the Glen Ellen Formation
provided in Department of Water Resources (DWR) reports and are consistent with the previous
aquifer testing reported shortly after well installation in 2010.
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Water Quality

The Esposti Supply Well produces water that meets all of the requirements for drinking water with
the exception of arsenic and manganese. The 2016 concentration of arsenic was 0.057 milligrams
per liter (mg/L) [57 micrograms per liter (ug/L)] and manganese was 0.860 mg/L (860 ug/L). These
concentrations are significantly above the drinking water standards of 0.010 mg/L and 0.050 mg/L,
respectively. The 2016 testing also confirms that these elevated concentrations of arsenic and
manganese are repeatable and consistent in the context of the Esposti Supply Well, screened
across multiple aquifer zones. The concentration results for arsenic and manganese identified in
2016 are similar to concentrations in samples collected from the Esposti Supply Well in 2010 after
installation and development. Our conclusion regarding the discrepancy in water quality results
between the pilot boring and final Esposti Supply Well is that the groundwater samples collected
from the pilot boring were not representative of actual groundwater quality due to sample collection
techniques employed during drilling the pilot boring.

Testing of the layered aquifer zones identified a pattern where arsenic concentrations increase with
increasing depth and that manganese concentrations decrease with increasing depth, although all
concentrations exceed drinking water standards. Samples collected from the Esposti Irrigation Well,
screened 100 to 300 ft bgs, indicated a concentration of arsenic at 0.013 mg/L (13 pg/L) and
manganese at 1.5 mg/L (1,500 pg/L). During isolation testing of the 15t screen section of the Esposti
Supply Well (384 to 420 ft bgs), arsenic was found at a concentration of 0.035 mg/L (35 ug/L) and
manganese at a concentration of 0.910 mg/L (910 ug/L).

The temperature of the extracted groundwater also increases with continued pumping and this
increasing temperature corresponds to an increasing concentration of arsenic. This trend and other
trending parameters indicated that as pumping continues an increasing proportion of the extracted
groundwater derives from deeper zones in the aquifer system.

Esposti Supply Well Treatment

The most feasible option for water treatment is a two-step process; the first step removes
manganese through catalytic oxidation (greensand filtration) and the second step removes arsenic
through media adsorption. An alternative treatment approach using iron coprecipitation with
greensand filtration in a one-step process; however, requires a large backwash tank and
management of waste iron flocculent. Both the backwash tank and management of iron flocculent
waste present significant site challenges that reduce one-step process viability in comparison to the
two-step process described above. Therefore, the one-step process approach is not recommended.

The minimum treatment compound size for the two-step process is 40 feet by 45 feet with a 12-foot
maximum treatment vessel height. While the two-step process requires occasional backwashing at
the maximum capacity rate and direct discharge to the Shiloh Road sewer branch, will avoid a
backwash tank and on-site waste management. Locating the treatment system in the northwest
corner of Esposti Park would provide the least impact on the park, but requires the longest
underground piping connections. The northwest location was used in the cost analysis because it is
the furthest from the well and has the longest piping runs. The estimated capital cost, including
installation, for this system is $2,123,000 with an annual cost of $367,000 assuming a flow rate of
400 gpm and an annual production of 324 acre-ft/year (operating 24/7 for 6 months/year, dry
season only).
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Implementation Considerations

The sewer collection system can accept up to 800 gpm of short-term flow during dry weather. The
maximum fill level of the sewer line immediately downgradient from the discharge location was 60%
of pipe full. Treatment requires maximizing the discharge volume to the sewer and a permanent
solution to preventing surcharge of sewer is required.

The Esposti Supply Well operation with treatment was described in both the Water Master Plan and
the associated programmatic Environmental Impact Report (EIR). However, an initial study (IS) is
recommended to identify which impact areas may need to be re-evaluated and the appropriate level
of environmental documentation to be prepared. At a minimum, it is anticipated that aesthetics
(visual), noise, and traffic impacts may be different for a treatment system constructed and operated
as described herein (versus as described in the programmatic EIR). Assuming that no additional
significant and unavoidable impacts are identified as part of the 1S, a mitigated negative declaration
(MND) will be sufficient for meeting the requirements of the California Environmental Quality Act
(CEQA).

The potential for managed aquifer recharge utilizing the Esposti Supply Well is limited by the low
hydraulic conductivity of the aquifer, poor native water quality, and the well design. Of these
considerations, the first two are the most restrictive and expensive to overcome.
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1.

Introduction

On behalf of the Town of Windsor (Town), GHD Inc. (GHD) in conjunction with Hazen and Sawyer
(Hazen) and RMC Inc. (RMC) have prepared this Esposti Supply Well Redevelopment, Pumping
Test, and Treatment Feasibility Study (Report). The Esposti Supply Well project site (Site) is located
in Esposti Park, southeast of the Town Center, at the intersection of Shiloh Road and Old Redwood
Highway. Figure 1 identifies the location of the Town of Windsor and Esposti Park. The Esposti
Supply Well is separate from the Esposti Irrigation Well located 30 feet to the south.

The Esposti Irrigation Well is used to supply irrigation water to the park. Figure 2 provides an aerial
photo illustrating the location of the Site in Esposti Park.

The Town installed the Esposti Supply Well in 2010. This investment was part of an effort by the
Town to broaden the portfolio of water supply options in response to requirements from the Sonoma
County Water Agency to obtain alternative supplies that are not reliant on withdrawals from the
Russian River.

The Town’s water supply options had also been constrained by the removal of the Town’s Bluebird
Well (Figure 1) from production due to elevated arsenic concentrations. While the Bluebird Well was
operational, the concentration of arsenic in the water varied between 20 and 40 micrograms per liter
(Mg/L). In 20086, the State of California reduced the drinking water standard for arsenic from 50 ug/L
to 10 pg/L. In response to this change, the Town removed the Bluebird Well from service and the
400 gallons per minute (gpm) of production capacity was no longer available to the Town. The
Town also recognized that the existing Esposti Irrigation Well located in Esposti Park did not have
the production capacity for reliance as an emergency or peak demand well. The goal of the well
installation project of 2010 included replacing both the Bluebird Well and the Esposti Irrigation Well
with two new wells that would produce water of higher quality and production volume reliability.

1.1 Background

In 2010, the Town installed pilot borings at both Esposti Park and the Bluebird Well site. Initial
analytical testing of water samples collected from depth-specific aquifer zones from both of these
pilot borings indicated acceptable water quality in select zones during the drilling phase. New wells
were designed for both locations to target extraction from aquifers that had test results indicating
acceptable water quality. Based on these data and the interpretation of acceptable water quality,
the Town proceeded with new wells at both the Bluebird Well site and Esposti Park (Esposti Supply
Well).

The Esposti Supply Well is 10-inches in diameter, constructed with 382 feet of low-carbon steel
blank upper casing, and six well screen sections separated by various lengths of stainless steel
blank casing. The Esposti Supply Well has a reported depth of 670 feet below the ground surface
(bgs). Shortly after installation in 2010, the well was developed using a combination of airlifting and
pump development. The maximum flow rate extracted from the well during this development was
500 gallons per minute (gpm). A constant-rate (24 hours in duration at 400 gpm) pumping test was
then conducted on the well. Development and pump-test water was discharged into the Town’s
sanitary sewer system. During both the well development and pumping tests, the Esposti Supply

GHD | Report for Town of Windsor - Esposti Supply Well, /11110001/10 | 1



Well appeared to be productive, but the development and testing activities were cut short due to
high spring rainfall and limited storage capacity at the Town’s wastewater treatment facility. After
construction, the Esposti Supply Well’'s groundwater contained higher than expected concentrations
of arsenic and manganese. Subsequently, the well sat idle because of a decrease in water demand
due to a downturn in the economy and conservation efforts in addition to the elevated arsenic
concentration in the well.

In an effort to have a reliable off-river backup water source, the Town issued a Request for
Proposals for the Esposti Water Supply Reliability Well Redevelopment and Treatment Feasibility
Project (RFP, November 2015). The RFP included redeveloping and pump testing the Esposti
Supply Well in order to improve performance and better understand the water quality and hydraulic
properties of the well. In addition, the RFP included preparing a Feasibility Study to evaluate
treatment and operational options for water production and completing a pilot test for the most
feasible of proposed treatment methods to prepare for a future basis of design report and
compliance with Division of Drinking Water loan funding requirements.

1.2 Purpose of this Report

This Report describes the redevelopment and pumping test of the Esposti Supply Well in addition
to evaluating the cost of bringing the well into production. The redevelopment work increased the
production capacity and removed residual drilling mud remaining in the boring after construction of
the well. This residual drilling mud could hinder permeability and affect water sample results. The
pumping test confirmed the water quality, established an understanding of the geochemistry,
evaluated pumping yields, tested the sewer capacity for later engineering studies, and provided a
basis for performing a treatment pilot test. However, the findings of this work indicate that bringing
the Esposti Supply Well into production as a potable supply well could be costly and require
significant space for treatment equipment. A treatment pilot test was not completed as part of this
work until other feasible options could be evaluated. If it is determined that equipping the Esposti
Supply Well for treatment is preferred over other options, then a pilot test will be pursued. This
Study provides a screening level of potential treatment and operational options for the Town’s
consideration. These options provide the Town with a point of comparison to other water supply
options such as recycled water or drilling a well in an alternative location.

1.3 Summary of Findings

Below is a summary of findings from the well redevelopment, pump testing activities, and key
findings for developing production at the Esposti Supply Well Site. Each of these findings are
addressed in detail in various sections of this Report.

1.3.1 Key findings of the well redevelopment and pumping test:

e Pumping the Esposti Supply Well at a flow rate of 800 gpm for 28 hours produced a
drawdown of 195 feet (tested May 16-17, 2016).

e The measured specific capacity after 1, 4, 8, and 24 hours of pumping at 800 gpm were
5.5, 4.9, 4.7, and 4.3 gallons per minute per foot (gpm/ft) of drawdown, respectively.
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Transmissivity ranged from 4,141 gallons per day per foot (gpd/ft) to 7,822 gpd/ft. The
lower of these values is most representative of the long-term pumping transmissivity.
Storage coefficient was not calculated during this work.

Hydraulic conductivity (permeability, K) ranged from 47 gpd/ft? to 89 gpd/ft2. The lower of
these two values is most representative of the aquifer.

The Esposti Supply Well's recommended pumping rate is 400 gpm. Pumping at a rate of
800 gpm is possible but is not sustainable for more than a day due to hydrogeologic
limitations to aquifer permeability.

Pumping from the confined aquifer did not result in a significant effect on the overlying
shallow groundwater system as measured at the Esposti Irrigation Well and the Mobile
Home Estates Well. The production aquifer is a moderate to low permeable clay/silt/sand
system, which stratified with interbedded clay layers (hydrogeologically confined). The
aquifer is not a single unit but rather a series of sand layers interbedded with silts/clay
layers.

The aquifer production characteristics are consistent with descriptions of the Glen Ellen
Formation provided in the California Department of Water Resources (DWR) reports and
are described in Section 2.

The sewer collection system can accept a significant volume of flow during dry weather. A
flow of 800 gpm was discharged to the sewer for a period of 28 hours. The maximum fill
level of the sewer line immediately downgradient from the discharge location was 60% of
pipe full. During this test, a sewer plug was installed to prevent flow down the Old
Redwood Highway branch of the sewer and all of the flow was sent down the Shiloh Road
branch.

The Esposti Supply Well produces water that meets all of the requirements for drinking
water with the exception of arsenic and manganese. At the end of pumping the Esposti
Supply Well at 800 gpm for 28 hours (28-hour pumping test), the concentration of arsenic
was 0.057 milligrams per liter (mg/L) [57 micrograms per liter (ug/L)] and manganese was
0.860 mg/L (860 pg/L).

On September 21, 2016, a zone-specific pumping test was performed (8-hour zone
pumping test). This test consisted of pumping from only the uppermost (1s!) well screen
section (384 to 424 feet below top of casing). This test was performed using an inflatable
packer between the 15t and 2" well screen zones. The specific capacity of this uppermost
(1t) well screen section (inclusive of flow bypassing the packer through the well filter
pack) was calculated at 2.7, 2.5, and 2.4 gpm/ft measured after 1, 4, and 8 hours,
respectively.

An arsenic concentration of 0.035 mg/L (35 pg/L) and a manganese concentration of
0.910 mg/L (910 ug/L) were in groundwater samples collected at the end of the 8-hour
zone pumping test.

The maximum recommended pumping rate for the uppermost (15t) well screen interval is
250 gpm (inclusive of flow bypassing the packer). If flow bypassing the packer is removed
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from the well capacity, the estimated maximum pumping rate is 175 gpm from the
uppermost (15t) well screen. The sustainability of these pumping rates was not evaluated
due to the short duration of the pumping test (8-Hour Zone Pumping Test).

e Samples collected from the Esposti Irrigation Well, screened 100 to 220 feet and 240 to
300 feet bgs, indicate a concentration of arsenic at 0.013 mg/L (13 ug/L) and manganese
at 1.5 mg/L (1,500 pg/L).

1.3.2 Key findings for developing production at the Esposti Supply Well:

e As a potable water supply well, the most feasible flow rate for the Esposti Supply Well is
400 gpm. The 400 gpm flow rate is a function of well construction and aquifer limitations.
Short-term (less than one day) pumping rates as high as 800 gpm are achievable but not
sustainable due to aquifer limitations.

e The most feasible option for water treatment is a two-step process; the first step removes
manganese through catalytic oxidation (greensand filtration) and the second step
removes arsenic through media adsorption. An alternative treatment using iron
coprecipitation is potentially feasible, but requires a large backwash tank and
management of waste iron flocculent. Both the backwash tank and management of iron
flocculent waste present significant site impact challenges.

e The minimum treatment compound size is 40 feet by 45 feet with a 12-foot maximum
treatment vessel height for the most feasible option. The estimated capital cost, including
installation, for this system is $2,123,000 with an annual cost of $367,000 assuming a
flow rate of 400 gpm and an annual production of 324 acre-ft/year (operating 24/7 for 6
months/year).

e An alternative use of the Esposti Supply Well is as a replacement for the existing Esposti
Irrigation Well or irrigation of nearby Town owned landscaping or fields.

1.4 Report Structure
This Report has seven sections, as described below:

Section 1 — Introduction: This section provides a summary of the background, purpose of this report,
and a summary of findings.

Section 2 — Description of Project Area Hydrogeology: This section describes the regional and local
hydrogeology.

Section 3 — Description of Project Site Infrastructure and Project Permits: This section describes the
existing well site, power, and sewer capacity available. This section also describes the permits
obtained as part of this project.

Section 4 — Esposti Supply Well Redevelopment Activites: This section describes the well
redevelopment to remove clay and fine-grained material from the well. Also included here are the
findings from the short-term testing of the pumping equipment prior to the aquifer pumping tests.

Section 5 — Pumping Tests: This section describes the setup for the Esposti Supply Well May 2016,
28-hour pumping test at 800 gpm and the September 2016, 8-hour zone pumping test at 300 gpm:
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This section presents the results of the analysis of the water samples collected and hydraulic
characteristics of the well.

Section 6 — Esposti Supply Well Treatment Feasibility: This section describes the screening level
costs and site configuration requirements to bring the Esposti Supply Well into production as a
potable supply well.

Section 7 — Scope and Limitations: This section references the scope of this investigation and
outlines the expected uses and limitations of this Report.
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Description of Project Area
Hydrogeology

2.1 Hydrogeology of the Project Site

According to the DWR Bulletin 118, California’s Groundwater (2003, updated in 2014), the
groundwater basin underlying the Town is the Santa Rosa Plain, a sub-basin (DWR number 1-
55.01) of the Santa Rosa Valley Basin (DWR, 2003). The Santa Rosa Plain drains toward the
Russian River and is part of the North Coast Hydrologic Region. The Santa Rosa Plain Sub-basin is
the largest basin in the County and underlies the most populated areas of the County. The Windsor
hydrogeologic subarea is located in the northern portion of the Santa Rosa Plain and underlies the
Town of Windsor (Windsor Subarea).

The Town of Windsor overlies the Windsor-Fulton unit, a sub-basin approximately 11,100 acres in
size within the larger Santa Rosa Valley Groundwater Basin (Cardwell, 1958). The three most
important geologic units for groundwater supplies within the Windsor-Fulton unit include the three
Late Tertiary-Quaternary aged sedimentary deposits: Glen Ellen Formation, Petaluma Formation,
and Wilson Grove Formation. Appendix A provides selected figures from publicly available geologic
reports referenced in this section.

The basement rocks (Mesozoic age, up to 67 million years old), underlying the Santa Rosa Plain
sediments, yield little to no groundwater (Herbst et al., 1982). Conversely, the relatively thick
sequence of sediments and younger volcanic flows overlying bedrock do store and yield significant
volumes of groundwater. However, the water bearing sediments of the Santa Rosa Plain have
variable properties concerning how much water can be pumped from the wells completed in
different areas of the watershed.

The Quaternary (the last 2.6 million years) Alluvium in the Windsor Subarea generally consists of
eroded materials from the hills that flank the east and west sides of the valley. The majority of the
sediments include clay, silt, sand, gravel, cobbles, and boulders. The Quaternary Alluvium ranges
from a few feet thick along the edges of the valley and increases to at least 600 feet thick beneath
portions of Town, at the valley center where Highway 101 passes through. Groundwater production
in the Quaternary Alluvium generally ranges from 1 to 650 gpm due to wide range of clay, silt, and
degree of compaction occurring within this formation.

Underlying Quaternary Alluvium is the Glen Ellen Formation, which in the Windsor hydrogeologic
subarea ranges from approximately 100 to 150 feet thick. The Glen Ellen Formation generally
consists of clay-rich creek and river deposits (silt, sand, and gravel) ranging in age from
approximately 110,000 to 5.3 million years old. Although some minor intervals of the Glen Ellen
Formation are relatively permeable and can yield high quantities of groundwater, this formation
generally has limited production due to its clay-rich and relatively compacted and cemented
properties. Therefore, the Glen Ellen Formation constructed wells generally yield in the tens to a
few hundred gpm.

The Petaluma Formation (approximately 1.8 to 23 million years old) underlies the majority of the
Glen Ellen at thicknesses ranging up to 3,000-feet in the Windsor hydrogeologic subarea. The
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Petaluma Formation is principally comprised of weakly to moderately consolidated mudstone with
minor lenses of sandstone. Due to the overall fine-grained nature of the Petaluma Formation, wells
completed to this portion of the subsurface yield less than the Glen Ellen Formation and the
Quaternary Alluvium.

The Groundwater Well Installation and Testing Report, prepared by RMC and E-PUR in 2010 (2010
Installation Report) for the Esposti and Blue Bird Supply Wells, determined that the sand and gravel
units encountered in the Esposti Supply Well correlate well with the Glen Ellen Formation. The Glen
Ellen Formation is a heterogeneous unit mixed with tuffaceous clay, mud, and boulders to pebbly
gravel, and sand and silt deposits with interbedded conglomerates (Sweetkind et al., 2010). The
2010 Installation Report determined that the screened aquifer is confined or semi-confined, with a
transmissivity of 6,600 gpd/ft, measured at a flow rate of 400 gpm. This is similar to the GHD
findings where the screened aquifer (384 to 659 feet bgs, in six separate screen sections) has a
confined aquifer transmissivity of 7,822 gpd/ft for short-term pumping and 4,141 gpd/ft for long-term
pumping, measured at a flow rate of 800 gpm.
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Description of Project Site
Infrastructure and Project Permits

This section describes the existing well site, power, and available sewer capacity. This section also
describes the permits obtained and the California Environmental Quality Act (CEQA) analysis
performed in preparation for the fieldwork.

3.1 Esposti Supply Well Construction

The Esposti Supply Well was installed in 2010 after depth-specific water and soil sample collection
from the pilot boring. After evaluation of the pilot boring analytical results the well screen was
designed, the pilot boring was over-reamed, and the well installed. The well was constructed using
10-inch diameter casing and screen. The upper portion of the well was constructed using low-
carbon steel casing (+3 to 380 feet bgs) while stainless steel screen (SS304 type) and stainless
steel blank casing was used to screen six separate screen sections zones reportedly starting at 380
feet bgs and ending at 655 feet bgs. The well was constructed within a 20-inch diameter, mild steel
conductor casing to 60 feet bgs. Appendix B provides well construction logs for the Esposti Supply
Well, the Esposti Irrigation Well and the Bluebird Well. Videos performed during the current project
observed the top of the screen at 384 feet and the bottom of visible screen at 656 feet as measured
from the top of the casing. Taking into consideration the distance between ground surface and the
top of the casing, the correlation between the reported construction and the observations from the
video are good. As discussed later in this report, gravel fill obstructs the lower portion of the last
screen section.

In 2010 after well development, groundwater samples collected from the Esposti Supply Well
contained significantly higher concentrations of arsenic than depth-specific samples collected
during the installation of the pilot boring prior to well construction. The arsenic concentration in the
well after development ranged from 0.056 to 0.061 mg/L. This was unexpectedly high given that the
depth-specific samples collected during well drilling at 400 and 600 feet bgs were 0.0021 and
0.0073 mg/L respectively. This nearly ten-fold discrepancy in sample results between the depth-
specific pilot boring sampling (during drilling) and sampling after well construction is one of the
reasons that the current project included aggressive redevelopment and extensive analysis of
samples from the Esposti Supply Well.

A concrete pedestal protects the wellhead and a steel locking lid controls access to the inside of the
well. There are no trees or overhead power lines that could interfere with maintenance equipment.
The location of the Esposti Supply Well is approximate 40 feet east from Old Redwood Highway
and 29 feet north from the Esposti Irrigation Well. The location of the well is adjacent to the parking
lot, ball fields, and restroom facilities. It is also highly visible from both Old Redwood Highway and
two nearby sidewalks. This central location and high visibility are addressed in the evaluation for
treatment system location (Section 6).

GHD | Report for Town of Windsor - Esposti Supply Well, /11110001/10 | 8



3.2 Esposti Park Infrastructure

Described in this section are access to electrical power, sewer discharge capacity, and space
availability.

3.2.1 Electrical Power

Power availability at the site is limited to 100-amp single phase 240 VAC. This is adequate to power
the pump in the Esposti Irrigation Well, but was insufficient to run the 6-inch and 8-inch pumps used
for the May and September 2016 pumping tests.

PG&E power is located on overhead poles across Old Redwood Highway. An electrical contractor
was contacted by Weeks Drilling & Pump Co. (Weeks) of Sebastopol, California (contractor to
GHD) to identify the level of effort required to bring higher load service power to the Esposti Supply
Well location. Sufficient electric power to run the 6-inch and 8-inch pumps used for this project
could not be brought in on a temporary basis using a typical construction power drop pole without
incurring a delay to accommodate PG&E. Bringing higher load power into the Site would require a
design evaluation inclusive of investigating the details of available power from the overhead lines.
Estimated costs for designing and installing adequate electrical power have been included in the
treatment feasibility study.

3.2.2 Sewer Discharge

Park staff identified cleanouts near the restroom and indicated that the size of the sewer lateral
pipes were unlikely to accept the high flows from the well testing. GIS files provided by the Town
indicate that the lateral running from the restroom to the sewer main in Shiloh Road is 6-inch. RMC
identified the nearest high capacity drop inlet point as manhole S130A, located in Shiloh Road off of
the southwest corner of Esposti Park (in the westbound Shiloh Road right hand turn lane). The
invert at the bottom of manhole S130A in Shiloh Road is approximately eight (8) feet below street
grade. Appendix C provides a copy of maps identifying the location of sewer manholes.

RMC collaborated with GHD to assess the sewer capacity and provide recommendations for well
discharge testing. RMC provided the recommendation to use manhole S130A for the discharge of
well test water. Appendix C provides copy of RMC’s (Draft) April 29, 2016 Technical Memorandum.
Appendix C also provides copies of field notes from sewer discharge observations taken by Town
personnel during test discharges on May 9, 11, and 16, 2016.

Table 1 compares RMC'’s calculated pipe flow with the field observations. The observed percentage
of full pipe was less than calculated. A portion of this discrepancy is attributed to the actual
observed base flow that was less than the base flow built into the calculations. In general, the
correlation between the calculated and observed pipe flow is good considering the qualitative
nature of the observations and the variability in discharge volume from the well during these tests.

A key finding of an RMC sewer flow simulations was that during high flow conditions without the
plug, flow partitioning would route some flow down the north-flowing Old Redwood Highway sewer
main, potentially leading to exceedances in sewer capacity. The use of the Shiloh Road main sewer
line for discharge of pumping test water was based on the simulation and recommendation for a
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plug in the north-draining main of sewer manhole S130. This plug prevented discharge from flowing
towards the north to the Old Redwood Highway sewer main.

On August 23, 2016, Town staff directly observed subsequent temporary discharges at manhole
S130 without a plug installed in the north flowing sewer under Old Redwood Highway at this sewer
manhole. At a discharge rate of 400 gpm into manhole S130A nearly 80% of the flow was observed
to flow down Shiloh Road, while 20% appeared to flow north through the Old Redwood Highway
sewer main. It appears that further increases in discharge volume would continue to partition,
sending partial flows in through both sewer mains.

Table 1 Comparison of Calculated Sewer Flow with Observation

Flow Added Total Velocity | Freeboard d/D Observed % Of Full Pipe
Flow
gpm gpm fps

inch in/in as %
Baseline 132 2.29 9.36 22 small base flow observed at
(0 gpm added) 10% to 15% full pipe
50 182 2.52 8.88 26 -
100 232 2.71 8.46 29.5 - - -
200 332 2.99 7.74 35.5 - - 20
300 Not Calculated 30 30 30
400 Not Calculated 45 - -
500 50.5 40 - 35
600 732 3.67 5.34 55.5 50 - 40
700 Not Calculated 55 - 45
800 65 60 50 50
900 Not Calculated 65 - 60
1,000 75 - - -
Notes:

. Observed % of Full Pipe is relative and approximate due to judgement by field personnel. Data presented is compiled
from different days and from different observers. Base flow on all days was low to very low.

e  These calculations assume flow is routed down Shiloh Rd by placing a plug in the north-draining sewer main at
manhole S130.

The key finding is that the hydraulic simulation had an apparent good correlation with observed
sewer flow along Shiloh Road. However, when discharging flow into manhole S130A in excess of
400 gpm, direct observations at manholes S130 and S374 are recommended to assess partitioning
of flow. Access to both of these manholes requires traffic control.

3.3 Permits Obtained for Pumping Test

Two permits where obtained during the performance of this work. In addition, RMC evaluated
compliance with CEQA at the project level and for the pumping test. These permits are outlined
below:
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3.3.1 Sewer Discharge Permit

Appendix D provides a copy of the sewer discharge application prepared by GHD and the resulting
sewer discharge permit issued by the Town.

3.3.2 Street Encroachment Permit

Appendix E provides a copy of the Town’s Encroachment Permit prepared and received by Weeks.
3.4 Project CEQA Analysis

3.4.1 CEQA Analysis for Aquifer Pumping Tests

As part of the preparation for the aquifer pumping tests, RMC evaluated performance of the tests
under CEQA. Based on this analysis, the pumping tests were found to be categorically exempt
under CEQA. Per the CEQA handbook, a Class 6 Categorical Exemption “... consists of basic data
collection, research, experimental management, and resource evaluation activities which do not
result in a serious or major disturbance to an environmental resource. These may be strictly for
information gathering purposes, or as part of a study leading to an action which a public agency has
not yet approved, adopted, or funded.” As such, this test was considered exempt.

3.4.2 Project Level CEQA for Esposti Supply Well

In September 2011, Horizon Water and Environment LLC, prepared a Water Master Plan Update
Program Environmental Impact Report (EIR). This evaluation included a programmatic EIR for the
Water Master Plan and a project level evaluation of the replacement of the Esposti Park Irrigation
Well with the Esposti Supply Well operating at a minimum of 270 gpm to a maximum of 1,000 gpm.
Section 6.7 provides analyses of specific aspects of CEQA that need to be addressed if the Esposti
Supply Well is brought into production.
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Esposti Supply Well Redevelopment
Activities

Redevelopment of the Esposti Supply Well was performed to ensure the removal of all residual
drilling mud from the well prior to the pumping tests. This was necessary to ensure that water
quality samples collected were representative of aquifer water quality and accurate testing of
hydraulic characteristics. The generation of large volumes of water during the redevelopment
process also provided an opportunity to test the sewer for maximum capacity by direct field
observations during discharges.

The following were performed during this redevelopment:
e Downhole videos,
e Passive spinner log survey,
e Double swab jetting/pumping of the screen sections,
e Bailing of the bottom material in the casing, and
e Short-term, progressively increasing-flow pumping tests.

Two well videos were performed. The first was performed in conjunction with a passive spinner log
to document the condition of the well prior to development on April 18, 2016 (Appendix F). The
second video was performed on May 4, 2016, after a wire-line sediment bailer became trapped in
the well on May 2, 2016 (Appendix G). The results of these videos are discussed in Sections 4.2
and 4.3.1, respectively.

The discussion below summarizes the timeline for activities performed as part of the redevelopment
of the Esposti Supply Well. Appendix H provides copies of field reports in date order. Appendix |
provides copies of technical information and photos of equipment (i.e. downhole tools, pumps, and
packer) used during well development and pumping tests.

4.1 Field Activities

This chronological summary of fieldwork during the well redevelopment activities includes the
downhole videos, and short-term, progressively increasing flow tests. This section also discusses
the findings and conclusions from these events.

o April 16, 2016, an inflatable sewer plug is inserted into manhole S130, by the Town to
ensure no sewer flow from the project activities could go north through the Old Redwood
Highway sewer main.

e April 18, 2016, West Coast Well Logging Services (West Coast) performed a high
definition video log and static spinner log of the Esposti Supply Well,
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4.2

April 19 to 26, 2016, GHD identified manholes along Shiloh Road to assess sewer
capacity and select monitoring points in preparation for discharging Esposti Supply Well
development water and aquifer water to the sanitary sewer.

April 20, 2016, GHD collects a grab water sample from the well using a disposable bailer
and no purging.

April 21, 2016, GHD installed transducers in the Bluebird Well, Esposti Irrigation Well, and
the Mobile Home Estates Well (Figure 1 and Figure 2) to monitor groundwater elevations
for the duration of the project.

April 21 to 29, 2016, GHD oversaw Weeks single swab and dual swab (isolated airlift) tool
cleaning of all six screen sections of the Esposti Supply Well. Water samples were
collected on April 26, 28, and 29 as the dual swab with airlift development progressed
from the upper screens down to the lower screens.

May 2, 2016, Weeks used a 10-foot long, 8-inch diameter bailer with a bottom check flap
to remove gravel material from the bottom of the well. This bailer became trapped in the
sediment/gravel and the wire line attached to the bailer snapped. Unable to retrieve, the
bailer remains in the well.

May 4, 2016, West Coast confirmed by video that the bailer was trapped at the bottom of
the well. The decision was made between the Town, Weeks, and GHD to leave the bailer
at the bottom of the well.

May 6, 2016, set transducers in Esposti Supply Well.

May 9, 2016,

o0 Sewer capacity test from 200 to 400 gpm.

o0 Esposti Supply Well pumped at a consistent 400 gpm for 4 hours and 35 minutes.

o0 Esposti Supply Well surged up to 1,000 gpm for brief periods.

o Samples collected from Esposti Supply Well discharge at 10:50 (flow at 400 gpm) and
at 15:35 (during surging between zero and 1,000 gpm).

May 10, 2016, sewer capacity test from 400 to 800 gpm.
May 11, 2016, sewer capacity test at 900 gpm.

Results of Pre-redevelopment Downhole Video and Static
Spinner Log

The April 18, 2016, video of the Esposti Supply Well indicated that the original well construction as
reported in 2010 was correct. However, the well construction was reported in 2010 with reference
from the ground surface, and the well actually starts approximately 3 feet above the ground surface
(with the concrete pad and blank casing). The well is constructed with 20-inch diameter, mild steel
conductor casing to 60 feet bgs. Inside the conductor, a 10-inch diameter, low-carbon blank steel
casing, was constructed down to the first screened interval starting at 384 feet below top of casing
(BTOC). A dielectric insulator coupler was used between the low-carbon steel blank casing above
and the stainless steel (SS304 type) screened and blank intervals below. Appendix F presents the
video report of findings from West Coast.
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The April 18, 2016, static spinner log identified a downward flow of groundwater at approximately 5
gpm moving between the 15t screened section (384-424 ft BTOC) and the 4" screened section
(484-500 ft BTOC). Appendix F presents the Static Spinner Log report of findings from West Coast.

4.3 Results of Short-Term Pumping During Well Redevelopment

This section summarizes the redevelopment effort conducted on the well. Ten groundwater
samples were collected during the redevelopment process to identify changes in water quality
during redevelopment. Redevelopment consisted of surge pumping, air lifting water and suspended
sediment, dual swab jetting/pumping the discrete screened intervals, and bailing the bottom
sediment.

Table 2 below summarizes the groundwater analytical results from the Esposti Supply Well over
time during redevelopment. Analytical reports are included in Appendix J.

Table 2 Analytical Results From Sampling During Well Development

Sample ID Date Iron Iron Mn Mn As As Comments
Diss.! | Total | Diss.! | Total | Diss.! | Total

ESW-4-20-08:23 Sample by bailer of static
water in well

ESW-4-26-11:50 <0.10 --- 0.003 Sample during development
by swab

ESW-4-28-11:40 <0.10 - 0.018 Sample during development
by swab

ESW-4-29-11:45 <0.10 - 0.016 Sample during development
by swab

ESW-5-9-10:50 <0.10 0.026 Sample during 400 gpm
pumping

ESW-5-9-15:35 <0.10 0.016 Sample during surging zero to
1,000 gpm

ESW-5-10-10:09 <0.10 1.0 0.029 Sample at end of short 800
gpm run

ESW-5-11-10:44 <0.10 - 0.028 Sample at 800 gpm

ESW-5-11-15:38 <0.10 0.038 Sample at 900 gpm

ESW-5-11-16:42 <0.10 1.0 0.041 Sample at end of 90 minutes
at 900 gpm

Notes:

1 = Analyzed as Dissolved (filtered before adding acid preservative).
2 = Milligrams per Liter (parts per million)

<0.10 = Less than laboratory detection limit.
---= not analyzed

4.3.1 Surge Pumping During Well Development

April 21 to 29, 2016, GHD oversaw Weeks single swab and dual swab (isolated airlift) tool cleaning
of all six screened sections of the Esposti Supply Well. Groundwater samples were collected on
April 26, 28, and 29, 2016, as the dual swab with airlift redevelopment progressed from the upper
screens down to the lower screens. Analysis of these groundwater samples was performed to
monitor changes in water quality during redevelopment. The screens were swabbed until clear
water was observed returning (airlifted) to the surface. Development water was initially contained in
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several 20,000-gallon storage tanks, then filtered and discharged to the sanitary sewer at 50 gpm.
Suspended silt and fine sand were observed in the jetting tool discharge, no gravel pack materials
were observed in the discharge. Redevelopment of each screen was considered complete when
the discharge was observed to be free of silt and sand. The final screen cleaning depth was
completed with a soft landing at 656 feet bgs (final depth measurement based on number of 21-foot
pipe sections for the jetting tool).

As presented on Table 2 above, the groundwater samples were analyzed for arsenic, iron, and
manganese. Concentrations of dissolved iron were not detected. However, concentrations of both
dissolved arsenic and manganese were above drinking water standards when redevelopment
efforts finished. Dissolved manganese remained near 1.0 mg/L to the end of redevelopment.
Concentrations of dissolved arsenic were relatively low (0.0044 mg/L) upon initiation of
redevelopment activities and increased a full order of magnitude in concentration at termination of
redevelopment (0.041 mg/L). The lowest concentrations of arsenic were collected during
development of the uppermost screen section. Later zone testing confirmed that the uppermost
screen interval has lower concentrations of arsenic when compared to the deeper portions of the
well. The above Table 2 summarizes the groundwater analytical results from the Esposti Supply
Well over time during redevelopment. Analytical reports are included in Appendix J.

On May 2, 2016, GHD observed Weeks use a 10-foot long, 8-inch diameter check valve bailer, to
remove gravel and sediment material from the bottom of the well. First retrieval was approximately
1.0 feet of soft sediment with Yz-inch filter pack underlying the sediment for a total of approximately
1.5 feet of fill removed. Subsequent retrievals 2 through 4 were nearly 100% Vz-inch filter pack for
an approximate total of 4 feet of material removed. When bailer retrieval number five could not be
retrieved with the single winch pulley, a second powered pulley was connected to assist in lifting the
bailer. The wire to the bailer snapped and the line was retrieved without the bailer.

On May 4, 2016, GHD observed West Coast using a high definition down-hole camera and
confirmed the total depth to the top of the material in the well to be 654 feet deep. GHD analyzed
the video and did not see any damage to the well casing or a difference from the April 18, 2016,
video completed before the bailer was used in the well. Additionally, Weeks’ bailer, with
approximately 77 feet of cable, was observed at the bottom of Esposti Supply Well. GHD
recommended that the bailer be left in place rather than retrieve it and risk potential damage to the
well casing. The West Coast video report is provided in Appendix G. The filter pack observed in the
bottom of the well casing may be the result of adding ballast to straighten the well during
construction and not removed during the initial well development activities or some other intentional
event. The filter pack covers a portion of the lower screen, but does not appear to be the result of
damage to the well casing or screen. However, the cause of the filter pack in the bottom of the well
is unknown.

On May 6, 2016, GHD installed transducers and Weeks installed an 8-inch pump. Then on May 7,
2016, GHD along with the Town, started observing downgradient manhole numbers S374, S375,
S375A, and S376 in Shiloh Road. After approximately 33 minutes of discharging to the Town’s
sewer manhole S130 at rates ramping up to 800 gpm, the pump shut off due to amperage
exceedance tripping the circuit breaker. Weeks attempted a second pumping effort with surging
flow rates up to 1,000 gpm discharged to the sewer with the same pump failure result. Weeks then
subsequently reconfigured the pump wiring with larger current (amperage) capacity wire.
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On May 8, 2016, GHD and the Town observed manholes for 90 minutes while pumping to sewer at
initial discharge rates of 400 gpm. This rate was then ramped up to a maximum discharge rate of
approximately 890-910 gpm for the majority of the observation period. This test confirmed that
discharge to the Town’s sewer at manhole S130A has a dry season capacity that roughly
corresponds to the sewer model values.

Two short-term pumping tests were performed as part of well redevelopment to verify that the well
was clear of sediment and verify that the pumping rate selected for the long duration pumping test
(24 hours or longer) was as high as it could reasonably be and sustained at a constant rate for at
least 24 hours. These short-term pumping tests are discussed below.

4.3.2 400 GPM Pumping For 4.5 Hours

On May 9, 2016, a short-term pumping test was conducted at a flow rate of 400 gpm to verify
completion of well development and to provide a comparison with the 400 gpm pumping test
performed in 2010. The 400-gpm flow was discharged to the storage tanks and the storage tanks
discharged through a bag filter to sewer manhole S130 at a rate of 300 gpm. The bag filter needed
cleaning upon initial discharge from the tanks to the filter. After cleaning the filters, the discharge
from the tanks, through the filter, to the sewer resumed at 300 gpm (while continuing to pump the
well at 400 gpm). Storage tank capacity was reached after 4.5 hours of pumping the Esposti Supply
Well and the 400-gpm short-term pump test was terminated. After the 4.5 hours of pumping the
Esposti Supply Well, total groundwater drawdown measured from static water level was 66.1 feet
for a calculated specific capacity of 6.1 gpm/ft.

Samples of pumped groundwater were collected at the start of the 400-gpm test period. Samples
were again collected at the end of the day after the completion of pumping at 400 gpm and
additional surge pumping was performed by running the pump in quick bursts from 0 gpm to 1,000
gpm and back to 0 gpm.

Table 2 summarizes the groundwater analytical results from the Esposti Supply Well over time
during redevelopment. Analytical reports are included in Appendix J.

4.3.3 900 GPM Pumping for 1.5 Hours

On May 10, 2016, GHD oversaw Weeks conduct a brief troubleshooting effort and test pumping at
rates of 400-800 gpm, while GHD collected a groundwater sample. Analytical results of dissolved
arsenic, iron, and manganese from May 10 were comparable to results of samples collected the
day prior. The field measured indicator parameters of temperature and pH both were generally
increasing over time, while electrical conductivity (EC) and total dissolved solids (TDS) were
generally stable after the first well casing water was purged. These indicator parameter data
suggest that warmer and slightly higher pH water moves up through the well casing from the lower
formation through the associated lower well screens over time while pumping.

On May 11, 2016, GHD oversaw Weeks perform pumping for approximately 3.5 hours at pump
rates ranging from 400 to 910 gpm in order to determine the maximum pump rate test the Esposti
Supply Well could feasibly sustain for the planned 24 hour test. After approximately 90 minutes of
pumping at 900 gpm, the pump flow rate began to decrease while total drawdown also continued to
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increase (223+ feet); therefore, it was determined that the 24-hour pump test flow rate should be
800 gpm, not 900 gpm or 1,000 gpm.

Groundwater analytical results of dissolved arsenic, iron, and manganese concentrations from May
11, 2016, were compared to prior analytical results and found that the concentration of arsenic and
manganese were generally increasing as the pumping and redevelopment progressed. The field
indicator parameters were comparable to that of days prior.

Table 2 summarizes the groundwater analytical results from the Esposti Supply Well over time
during redevelopment. Analytical reports are included in Appendix J.
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Pumping Tests

Two pumping tests were performed on the Esposti Supply Well during this investigation. The first
was a 28-hour pumping test performed at a flow rate of 800 gpm. The second test isolated the
upper most screen zone for pumping at a rate of 300 gpm for a period of eight (8) hours.

5.1 Pumping Test Field Activities

The chronological summary of fieldwork is provided below for ease of reference. Findings and
conclusions from the different events are discussed in later sections of this Report.

e May 16-17, 2016, 800 gpm pumping test starts at 6:05 AM on May 16, 2016, and ends at
10:05 AM on May 17, 2016. This test is referred to as the “28-hour pumping test”
(Sections 5.2 through 5.6).

e August 23, 2016, active spinner log while pumping at 400 gpm (Section 5.7).

e August 26, 2016, 8 hours of pumping at 400 gpm with top of packer at 436 BTOC
(incorrectly placed within second screen zone; therefore, resulting data is not presented in
this Report and pumping test was repeated on September 21, 2016).

e September 21, 2016, 8 hours of pumping at 300 gpm with top of packer at 425 feet BTOC
(between 1st and 2™ screen zones). This test is referred to as the “8-hour zone pumping
test” (Sections 5.8 through 5.12).

The Esposti Supply Well 28-hour pumping test was performed to comply with the requirements of
both the State Water Resources Control Board and the Division of Drinking Water Programs for
obtaining a permit to operate the Esposti Supply Well as part of a municipal water supply system.
The goals of the pumping test were to evaluate the effect of pumping on the confined production
aquifer and the overlying unconfined shallow groundwater. This pumping test was performed at a
constant pumping rate of 800 gpm for a period of 28 hours (drawdown testing) and the recovery
period was monitored for approximately one and a half additional days. During the drawdown test
and the recovery period, pressure transducers were used to monitor the water elevation in a total of
four wells. These wells consisted of the Esposti Supply Well, Esposti Irrigation Well, Bluebird Well,
and the Mobile Home Estates Well. The Church Well was not used because of its current
congested well casing (recently relined) and the risk of entangling the water level measuring
equipment.

5.2 28-Hour Pumping Test Setup

This section describes setting up the pumping well and observation wells with water level
monitoring equipment and compiling of site-specific data needed to perform the analysis of the data
collected during the 28-hour pumping test (800 gpm). The 28-hour pumping test extracted from the
entire well without the use of zone isolating packers. The purpose of this test was to induce the
maximum flow given the well construction constraints and the constraints on the groundwater
discharge to the sewer. For the purpose of this test, the limiting factor for selecting 800 gpm as the
test flow rate was the expected well drawdown and pump capacity. Based on previous short-term
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pumping, a pumping rate of 900 gpm quickly results in drawdowns in excess of 200 feet. The dry
weather sewer capacity was not the primary limiting factor, although by coincidence 800 gpm is
near the limit of dry weather capacity for the sewer line.

5.2.1 28-Hour Pumping Test - Water Handling Equipment

The pump used to facilitate the 28-hour pumping test was a Grundfos 8-inch 100-hp submersible
pump. Appendix | provides a copy of the pump curve. The intake of the pump was set at 360 feet
below the top of the casing, which is 24 feet above the top of the upper-most screen and
approximately 320 feet below the elevation of static water level.

Two 20,000-gallon temporary tanks where on site and previously used during redevelopment for
groundwater containment. Two additional tanks were brought on site to handle the higher flow rates
of the pumping tests. Water processing prior to discharge consisted of four (4) 20,000-gallon
temporary tanks provided by Rain-for-Rent to remove sediment and provide buffering storage for
high flow testing. These tanks were followed by a diesel operated transfer pump and a bag filter
assembly to remove remaining fine silt and clay.

A sample port was located at the wellhead after the flow meter and consisted of a Y4-inch diameter
brass tube operated by a ball valve. Photographs of the tanks and wellhead assembly are provided
in Appendix I.

5.2.2 28-Hour Pumping Test - Observation Wells

The aquifer test was performed by pumping the Esposti Supply Well and monitoring the three wells
to which the Town had access. The locations of the wells associated with the aquifer test are shown
on Figure 1 (Bluebird, Esposti Supply Well, Esposti Irrigation Well, and Mobile Home Estates).
Figure 2 provides and aerial view of the Esposti Park area. The Bluebird Well is completed from 695
to 745 bgs and is representative of the confined aquifer system. The Esposti Irrigation Well and the
Mobile Home Estates Well are both completed in aquifer zones shallower than those screened by
the Esposti Supply Well. Well logs for the Esposti Supply Well, Bluebird Well (Replacement 2010),
and the