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ABSTRACT
Environmental Justice of Safe Drinking Water to Disadvantaged Communities in
Stanislaus County, California

Anna Duron

Stanislaus County, located in the Central Valley of California, has some of the highest
nitrate levels in drinking water within the state. Continued consumption of nitrates causes
negative health effects such as cancer, asthma, and cardiovascular disease. A GIS
analysis was conducted to determine the relationship between high nitrates and
demographics of the most affected populations. This analysis showed that areas with a
higher percentage of minorities, less median household income, less education, and less
English speakers have higher incidences of nitrate levels above a safe level. Interviews
were also conducted with government officials, technical experts, and residents that
focused on health inequities, water quality, political representation, and sources. Analysis
of interviews found that most participants acknowledged inequities occurring between the
rural and urban areas when it comes to health, water, and political representation.
However, solutions to these issues were scarce. Most answers focused on reactive
measures, such as health care access, rather than on the root problem of water quality.
Finally, unincorporated communities are often not included in these studies because of
the lack of data available for them, which vastly underrepresented the inequities that are
already occurring in Stanislaus County.
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CHAPTER 1: INTRODUCTION
Introduction
I was born in Stanislaus County to a low-income family where my brother and I
are first generation immigrants, and we often suffered from the negative impacts from
having contaminated water. One memory I have growing up is going to a Watermill
Express to fill up gallons of water bottles for drinking and cooking. A Watermill Express
is a little station usually located in parking lots that had a change slot, and we used to pay
a quarter per gallon of filtered water. I remember my parents telling me not to drink from
the tap but to use the filtered water that they paid for. I never completely understood why
we could not drink from the tap but that was just a way of life.
Often my family would complain about the high costs of bills and although a
gallon of water was cheap, it added up for a family of four that did not have a large
income. My family is just one of the many who have felt and continue to feel the effects
of having unsafe drinking water. I figured every family had these same burdens because
as a child I did not understand that inequities existed. I had a narrow view of the world
where my realities were assumed to be everyone else’s. What I did not realize was that
not every family had the same water experience as my family. There were families that
could safely drink water from their irrigation district and did not have the extra burden of
seeking safe water for their families. As I became older, I learned what the word
inequality meant, and that environmental justice is not only an academic practice but an
important subject to protect disadvantaged families such as mine.
Environmental justice is a movement created to pursue fairness and involvement
for groups regardless of race, color, or income that are experiencing inequities from
1

environmental laws, regulations or policies (Chakraborty, Maantay, & Brender, 2011;
Pellow, 2000a; Strelau & Köckler, 2016). Policy makers and organizations have
increased their efforts to adopt principles of environmental justice to begin addressing
environmental burdens placed on disadvantaged communities (Alkon, Cortez, & Sze,
2013). These principles are a starting point for politicians and organizations alike to make
a difference in helping disadvantaged communities, however a minimal amount is done
in some cases. The water inequities in Stanislaus County that my family personally
experiences are just one example of environmental injustice. This thesis explores water
inequities in Stanislaus County, where I was born and raised, as a case study of the
factors that cause such inequities to persist.
Stanislaus County, located in the Central Valley of California, makes a good area
for research into issues of drinking water inequities because of the large amount of
agriculture and the large immigrant population that makes it possible. This area has many
dairy farms and pesticide applications that have the potential to leach nitrate into the
ground and water supplies. Some of the highest nitrate levels in the state occur in the
Valley (Balazs, 2011). Unsafe drinking water is a very common occurrence to those
living in the Central Valley and little has been done by the state to remedy this issue.
Many residents in this area receive letters in the mail from their water suppliers with a
warning about high levels of toxins in their water. One letter warning about arsenic for
example states “However, some people who drink water containing arsenic in excess of
the MCL over many years may experience skin damage or circulatory system problems,
and may have an increased risk to getting cancer”. This letter in full can be seen in
Appendix A. In addition, the Valley also contains the largest populations of Latinos in the

2

state according to the U.S. Census (Balazs, 2011). There are pockets of low-income
populations and those without much education that experience inequities. This raises
questions of environmental justice: why do disadvantaged communities bear a
disproportionate burden of the use of nitrates from agriculture in California?
Stanislaus County, California
California as a state is well known for its many benefits such as the fair weather,
beaches, and large cities. The Central Valley in California is known for its vast
production of agriculture that provides delicious fruits, almonds, and other crops to many
parts of the United States (Huang & London, 2012). The dark side that most tourists and
outsiders do not see are the negative impacts that are suffered by residents. The Central
Valley may have some good qualities, but it also has high rates of health effects, poverty,
and unemployment (Pannu, 2012a). The cause of these detriments is hard to identify
since they come from many different directions. Because of the vast amount of water
used for agriculture, residents are in a constant struggle with finding safe drinking water
provided to them at an affordable rate. This makes the Central Valley an ideal study site
to compare the drinking water quality to disadvantaged communities and their health
because of the environmental injustices that may be occurring here. The result will likely
bring a deep issue to the attention of those who are unaware of the struggles that the
residents deal with every day.
Stanislaus County was founded around 1854 when hordes of individuals from
around the nation moved west to stake their claim in the gold rush. Like much of the
Central Valley, this area was soon in abundance of wheat and cattle due to its prime
location for agriculture. The land is still used for agriculture with a shift from wheat and
3

cattle to orchards and dairy farms. Although a lot has changed from the saloon days,
Stanislaus County is still structurally the same, with a large central city surrounded by
agricultural lands (Historic Modesto Home, n.d.). Stanislaus County is just over 1,500
square miles with a total population of around 550,000 people. Modesto holds almost half
of the total population of the county (around 215,000 individuals) in only 45 square miles
(U.S. Census Bureau, n.d.).
Stanislaus County is comprised of a combination of cities and rural areas that
contain vast amounts of agriculture (Alkon et al., 2013; Huang & London, 2012). The
agriculture produced there feeds many residents in the nation and employs many people.
The agriculture industry employs almost 30,000 individuals and brings in an economic
output of around $7.15 billion. Stanislaus County has a large diversity of crops produced,
and it is well known for its wine grapes, tomatoes, peaches, almonds and milk (Langholz
& DePaolis, 2018).
However, this robust agricultural economy has some downsides. The landscape
and people are disturbed by the environmental effects of the production of agriculture
(Alkon et al., 2013). This area suffers from the industrial applications of pesticides and
leaching of dairy lagoons which pollutes the drinking water for residents (London,
Zagofsky, Huang, & Saklar, 2011).
Stanislaus County, like many other counties in the Central Valley, has some of the
most contaminated water in the United States (Balazs, 2011; Pannu, 2012b). A vast
majority of the individuals in the Central Valley receive their water from a contaminated
source (Pannu, 2012b). Many of those suffering from unsafe water live in rural,
unincorporated areas. In the lower valley alone, there are 220 disadvantaged communities
4

comprised of over 500,000 residents (Pannu, 2012a). The demographic there is largely
low-income, people of color who have moved to this location as cheap labor for the
agriculture industry (Alkon et al., 2013). Racial minorities more often than not encounter
inadequate living and health conditions and are the poorest populations in this area with
over 17% of the population living below the poverty line (Balazs, 2011).
Water Contamination
Unsafe drinking water can be defined as contaminated by a variety of toxins. The
most common contaminant found in drinking water for Stanislaus County is nitrogen in
the form of nitrates (Burkart & Stoner, 2007; Matthews, 1998; Ward et al., 2005a).
Nitrogen deposition into the land has increased significantly due to the growth of
agriculture and the dairy industry. Since Stanislaus County has large amounts of
agriculture and dairies, nitrate pollution in water is prevalent (Matthews, 1998; Ward et
al., 2018).
Nitrates can cause a variety of health consequences for those who consume high
levels of it. The most prominent health issue is methemoglobinemia or “blue baby
syndrome” which occurs in infants who consume unsafe levels of nitrates. High intake of
nitrates can also cause spontaneous abortions among pregnant women, low birth rates, as
well as diarrhea and other negative impacts among infants (Balazs, 2011; Suthar, 2011).
Other negative health effects include various types of cancers and lymphomas, as well as
Alzheimer’s disease (Bhowmik et al., 2015; Suthar, 2011; Ward et al., 2018).
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Research Questions
How are the health outcomes of different communities affected by differences in
their drinking water quality? Specifically, do different demographics experience different
levels of nitrates in their water?
Residents of Stanislaus County that are low-income, and people of color are
generally more exposed to toxic drinking water and have higher rates of health problems
than others residing nearby (Balazs, 2011). Stanislaus County has both urban and rural
areas comprised of communities that come from different demographics. To analyze if
there is a difference in demographics where high nitrates are located, I will compile and
analyze GIS data on nitrate levels randomly sampled in the county, demographic data,
and land use. I want to understand specific similarities or differences in demographics
and water quality between the urban, sprawling cities like Modesto and Turlock to the
rural areas that encompass towns like Oakdale and Patterson.
How do policy makers, experts, and residents view these problems and what do they
believe are viable solutions? What are some areas of convergence and divergence among
these groups in terms of looking at health inequities, water quality, and political
representation?
Environmental justice connected to drinking water is widely recognized in
Stanislaus County however, such recognition has not led to an improvement to the
problem of safe drinking water to some communities. To understand why there has not
been progress on this issue, I conducted interviews with different government officials,
technical experts, and residents in Stanislaus County. I asked about the health trends,
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water quality issues, and government assistance to assess where measures are being taken
and where gaps exist in reducing environmental inequities.
Scholars have shown that middle class professional advocates have adopted an
environmental justice framework to advance their own agendas. Even though the framing
has led to its success in obtaining resources and political opportunities, not enough action
has been done to make a difference. This way of framing allows support of politicians
and media while convincing those less affected to become activists (Alkon et al., 2013).
While this helps raise the profile of vital issues, along with status of these advocates,
there have not been many changes in terms of improvements in living and working
conditions. I want to find out if similar things are happening in relation to water
inequities in Stanislaus County.
Importance
Everyone needs a source of clean, safe drinking water to survive. Some
populations live in areas with a poorer quality of water than others. High nitrates have
been previously linked to different demographic factors and I will be looking at whether
that is true for Stanislaus County using GIS. Stanislaus County makes for a good case
study area because of the history of poor water, abundance of agriculture, and stratified
demography. Since nitrates can cause serious health effects after long-term exposure, it is
an important factor to look at when studying contaminated water.
Most of all, a solution of how to provide safe drinking water is needed to support
healthy communities both in Stanislaus County and all over the world. The interview
analysis will show how differing groups and professionals view the importance of health
and safe drinking water. If populations are being unfairly exposed to contaminated water,
7

it is important to see what actions are being done, what opinions are held on the matter,
and what steps are being done to protect those unfairly impacted. Another important issue
is where these individuals get their information and how they view unsafe drinking water.
Convergence and divergence of awareness, understanding, and view of solutions matters
because without knowing of issues occurring in the area, no actions will be done to
protect those being harmed.
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CHAPTER 2: LITERATURE REVIEW
Introduction
Extensive research has shown that there are negative health effects that can occur
from consuming toxic water, and unsafe drinking water is a common occurrence. I focus
on this literature in the first section of my review. One of the biggest contamination
problems in water is nitrogen in the form of nitrates. There are several studies and
scholarship that has shown that which is shown in the next section. There are different
ways in which nitrogen can contaminate waterways which is also discussed. Various
solutions have been implemented to ensure communities have clean, potable water. In the
next sections I talk about what clean, potable water is and what some solutions are. There
are continuing issues with implementation from bureaucratic structure and structural
racism, including from the EPA which will be discussed. Environmental justice and
injustice are modern terms to discuss inequities that occur for disadvantaged
communities. These definitions and meanings are described in the next section.
Stanislaus County is an ideal study site because of the geographic location and
populations residing within. The environmental injustices occurring in the greater Central
Valley and Stanislaus County are in the following section. Interviewing and GIS are two
different research techniques, and both can be used to combat environmental injustices.
These two tools used for research are contained in the last sections.
Effect of Poor Water
Most people in the United States take good water quality for granted every day. In
fact, the United States is associated as a symbol of success for its availability of drinking
water to the vast majority of the population (Balazs, 2011). Because of the severe impacts
9

to human health, drinking water filtration has become one of the most important public
health interventions in the United States (Gifford, Chester, Hristovski, & Westerhoff,
2018). However, drinking water filtration remains costly and unaffordable in many
developing countries (Pawar, 2013). In developing countries, many individuals consume
contaminated drinking water regularly due to inadequate water purification methods
(Bhowmik et al., 2015).
Approximately one billion people in the world do not have access to safe drinking
water. We commonly associate contaminated drinking water supplies with poor, third
world countries, however, hazardous drinking water is a serious issue everywhere in the
world (Balazs, 2011; Pawar, 2013; Suthar, 2011). Access to uncontaminated water
reduces the risk of disease and improves the overall public health (Pannu, 2012a).
Several studies have linked a correlation between unsafe drinking water and
human health risks. Contaminated water can have severe implications on human health
such as cardiovascular diseases, infertility, neurotoxicity, and cancers (Bhowmik et al.,
2015; Ward et al., 2018). Contaminated water can have various levels of arsenic,
pesticide chemicals, or organic compounds that can negatively affect human health. Poor
water quality, including associated sanitation and hygiene issues, has resulted in around
1.7 million deaths worldwide per year (Suthar, 2011).
Nitrates are a significant issue in contaminated water that can cause various health
concerns. Ward et al. concluded that common health issues related to high levels of
nitrates in water include colorectal cancer, bladder and breast cancer, and thyroid disease
(2018). There is a relationship between colon cancer and high nitrate consumption shown
also by a study done in Taiwan. In another analysis completed on animals, high nitrate
10

intake is correlated with gastrointestinal cancer, Alzheimer’s, dementia, multiple
sclerosis, lymphomas, and other health defects.
In developing countries, infant mortalities are due mostly from poor water quality
(Suthar, 2011). Drinking water with high levels of nitrates in pregnant women can cause
spontaneous abortion, death of the fetus, low birth weight, and congenital malformations
(Ward et al., 2018). Methemoglobinemia or “blue baby syndrome” can result from a large
intake of nitrogen from poor water consumption in infants. It reduces the oxygen carrying
capacity in the blood and can lead to death by asphyxiation (Balazs, 2011; Suthar, 2011).
Lack of clean drinking water can also lead to repeat or chronic diarrhea in children.
Additionally, diarrheal disease, malnutrition, and physical growth can inhibit children
from reaching their full potential (Hunter, Macdonald, & Carter, 2010).
Nitrogen in Water
In the past 100 years, the rate of nitrogen deposition into the land has doubled due
to human activity such as production and application of fertilizers, and the growth of
agriculture and the dairy industry (Ward et al., 2018). Nitrates originate from organic
sources in the form of human and animal waste and wastewater treatment plant discharge
(van der Schans, Harter, Leijnse, Mathews, & Meyer, 2009). In fact, agriculture remains
the largest polluter of groundwater (Balazs, 2011). The increase of livestock and manure
in the United States directly relates to the concentration of nitrogen available that leaches
into the groundwater (Burkart & Stoner, 2007). Additional nitrogen from dairy manure
accounts for approximately 240,000 tons of nitrogen in the ground, most of which
leaches into the watershed (van der Schans et al., 2009).
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The most common contaminant for water sources are nitrates both in the United
States and in the rest of the world (Burkart & Stoner, 2007; Matthews, 1998; van der
Schans et al., 2009; Ward et al., 2005b). Nitrogen originating from manure and inorganic
fertilizer is easy to document and compare around the globe compared to other toxins and
metals in water systems (Burkart & Stoner, 2007). Nitrate levels in the Central Valley
frequently exceed the national median and the set drinking water standards. This is
primarily due to the abundance of agriculture and dairy farms producing an excess of
nitrates. Nitrate concentrations in the San Joaquin Valley have been increasing steadily
over the past forty years (Matthews, 1998).
The World Health Organization (WHO) has set the maximum contaminant level
(MCL) for nitrates in United States drinking water at 10 mg/L (Ward et al., 2018)
equivalent to 27 pounds of nitrate rich fertilizer leached into one acre-foot (Hunter et al.,
2010). The WHO guidelines are based on two factors: the probability of consumer
exposure and the level of hazard to health (Suthar, 2011). The 10 mg/L maximum helps
prevent infant methemoglobinemia, though other health effects of nitrogen were not
considered (Ward et al., 2018).
Although these standards are set by WHO, most drinking water does not fall
within these standards. Water quality is poorly monitored and regulated in many areas
(Pannu, 2012a). Approximately 14 percent of random samples taken in the United States
have exceeded the MCL for public drinking water supplies (Burkart & Stoner, 2007). In
California, over 5,000 people were exposed to drinking water that exceeded the MCL
nitrate levels over a three-year period, raising health concerns (Balazs, 2011). Looking at
data another way, over half of the MCL violations in the entire state of California took
12

place in just the Central Valley where only approximately 18 percent of the state’s
population resides. In 2006, over 20 percent of the Central Valley’s water systems tested
above the MCL (Pannu, 2012a).
Clean Water
A basic human right is to have access to clean, potable water (UN-Water, n.d.).
Potable water means water that has physical, chemical, and bacteriological parameters
that meet the standards set by WHO (World Health Organization, 2008). Potable water
can be used safely for drinking and cooking (Suthar, 2011). Most individuals worldwide
do not have access to clean water for daily living such as drinking, preparing food, and
personal hygiene (Hunter et al., 2010). Water infrastructure failures leads to poor water
quality which impacts access to potable water for some communities. Water
infrastructure includes pipes, wells, and pumps which degrade over time causing failures
that can contaminate water by allowing toxins to leach into the system (Pannu, 2012a).
Without access to safe, potable drinking water, individuals have an increased risk of
health concerns such as cancer and birth defects (Hunter et al., 2010).
Rural communities often lack potable drinking water, sewer systems, safe
housing, public transportation, parks, sidewalks, and streetlights which are features of a
healthy and safe region (Flegal, Rice, Mann, & Tran, 2013). Financial resources are
generally limited in rural areas and those areas receive less support for resolving water
poverty challenges (Pannu, 2012a). Several hundred thousand people in the Central
Valley live in unincorporated areas that lack basic municipal services which leaves little
information on the conditions of these areas to policy makers and regulators. Many
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surveys and studies do not include these unincorporated areas which leaves these
populations to rely on county governments (Balazs, 2011).
Rural areas are also notorious for their contaminated aquifers from the use of
agriculture and livestock production. Many agricultural practices were done previously
that contaminated both water and soil in surrounding areas unknowingly. Reform needs
to occur in the way that agriculture is practiced. Focus on containment or downscaling in
certain areas may need to be performed to ensure safe agricultural practices to protect
nearby populations.
Those entities polluting the drinking water sources should be the ones that pay to
protect residents; currently, individual communities must pay to have clean drinking
water (Balazs, 2011). The excess cost of paying both for the water utility bill and clean
drinking water makes household finances even more challenging (Balazs, 2011; Pannu,
2012a). Many households, on average, in the Central Valley pay around 4 to 10 percent
of their income on sustaining themselves with clean water by other sources such as
bottled, store bought water, or temporary water filters (Balazs, 2011). After paying these
costs, individuals can also be charged remediation fees for irrigation and other water
districts that do not provide residential water (Pannu, 2012a). Due to high unemployment
and a sizeable elderly population in the valley, the ability to afford clean water is limited
(Balazs, 2011).
Showing the association between unsafe drinking water and negative health
effects along with showing which populations are exposed to the contaminated water is
important to prevent public health outbreaks. Public health officials need to be involved
to protect the wellbeing of populations (McDonald & Jones, 2018). Citizen engagement
14

should be encouraged and available to provide residents knowledge of how water
regulation works and to bring awareness to government leaders (McDonald & Jones,
2018). Collaboration needs to be done with officials and residents to find an ideal
solution for preventing negative health ailments due to unsafe drinking water, however
government and political officials should create a resolution.
Government Assistance for Clean Water
Several federal and state acts and boards have focused on improving water
quality. In 1974, the Safe Water Drinking Act was put into place that required the
protection of the nation’s surface waters. This required monitoring public water supplies,
however the studies lacked water consumption which is important for exposure to
drinking water contaminants (Ward et al., 2018). In 1996, amendments were done to the
Safe Water Drinking Act to protect source water but not necessarily groundwater.
California also has the State and Regional Water Quality Control Boards to ensure
protection of the groundwater quality. (Balazs, 2011). This agency is extremely
understaffed which leaves it unable to have protection of its own group (Pannu, 2012a).
There are several laws and structures that exist to fulfill the need for safe drinking water,
however some are falling short of doing so. This raises the question: how do these
government entities fail to keep regulations and provide clean water?
Issues with Government Assistance: the EPA
The Environmental Protection Agency (EPA) collects data on drinking water
violations and puts together reports on water quality throughout the United States. The
EPA has required regulated entities to reduce the harm to any populations or community
from environmental hazards, including water (Nweke & Lee, 2011). A survey done in
15

1994 concluded that EPA employees have a low sensitivity for cultural diversity. This
study was done by surveying and interviewing individuals that worked at the EPA.
Questions about policies and priorities were asked and the conclusion was that minority
populations are scarcely included in major decisions about the safety of communities.
(Strelau & Köckler, 2016). Although this is not representative of the entire EPA, EPA’s
staff is mostly white, college-educated men who have backgrounds in engineering,
science, or law. Also, in the early 1990s, an EPA senior employee was quoted claiming
that environmental justice is a waste of resources and it is just a response to uninformed,
unknowledgeable activists (Strelau & Köckler, 2016).
In 1994, there was an executive order to incorporate environmental justice into all
federal agency programs (Environmental Protection Agency, 2006). The goal of this
executive order was to emphasize environmental justice both as a process and an
aspirational outcome. The Clinton Administration had large, ambitious goals to change
federal agencies decision making process. These environmental justice goals would be an
extension of existing civil rights laws (Konisky, 2016).
The EPA fell short of fulfilling this executive order in several places. A survey
done found that the EPA has not performed environmental justice reviews that were
mandatory under the executive order in 1994. These reviews were not done because
management frequently did not send in requests for them (Environmental Protection
Agency, 2006). This executive order was disregarded by ignoring needs of poor and
minority communities. None of the EPA offices were determining if any of their
programs were disproportionately effecting minority and low-income populations.
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Offices also stated in a survey that their programs do not review impacts on minority and
low-income populations (Environmental Protection Agency, 2006).
The EPA’s Inspector General concluded that even though the executive order was
put in place, the agency still has not integrated environmental justice in their daily
operations and have failed to perform reviews of its programs, policies and activities
(Environmental Protection Agency, 2006). A few years after that statement, the Inspector
General continued to announce EPA’s failure in incorporating environmental justice in
their agency (Konisky, 2016). The EPA’s Inspector General is in office to promote
economy and efficiency of the EPA along with preventing waste and abuse caused by the
EPA (Environmental Protection Agency, n.d.). The Inspector General was a position
created in part to prevent actions like environmental injustice within the EPA.
A few decades after the executive order in 1994 was put in place, the EPA during
the Obama Administration started making changes. The EPA started prioritizing the
environmental burdens experienced by disadvantaged communities and addressing the
well-documented disparities. Lisa Jackson, the EPA Administrator, declared
environmental justice as a priority for the EPA along with climate change, and air and
water quality. In 2014, the EPA developed Plan Environmental Justice to integrate
inequity issues into its regular activities and programs (Konisky, 2016). The EPA is a
large federal agency that citizens rely on to protect them from environmental harms and
they have been neglecting disadvantaged populations. There is hope with the new policy
that the environmental harms will decrease for overlooked populations, however only
time will tell.
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Failing to Help Residents
Communities with fewer social, political, and economic resources tend to be
exposed to more environmental hazards (Huang & London, 2012). About one quarter of
global deaths result from living or working in an unhealthy environment (Chartres, Bero,
& Norris, 2019). Benefits and costs of resources become distributed unevenly because of
the scarcity of them within the political, historical, and social economy (Fisher, Kelly, &
Romm, 2006; Pellow, 2000b).
Government organizations put together to ensure access to clean water as a human
right for populations can include individuals and groups related to the public health
system and residents (Hunter et al., 2010). These organizations are positive in that they
are charged with enacting change to reduce disparities; however, the actual outcome is
often problematic and reflects systemic structural injustice. An analysis of these
organizations and stakeholders have concluded that there are inconsistencies which leads
to lack of policies. Organizations do not have set standards across the board or consistent
terminology which makes it difficult to determine hazards and risks. Less than a fourth of
organizations use reproducible methods and formal procedures are rarely existent
(Chartres et al., 2019). What the state does with this information leaves several
populations vulnerable (McDonald & Jones, 2018).
Governments often lack capacity or show institutional fragility which leaves key
issues, including environmental ones, to other foundations (Hunter et al., 2010).
Negotiation and conflict among multiple stakeholders, such as social movement
organizations, private sector firms, the state, residents and workers, constitute the
relationship of environmental inequalities (Pellow, 2000b). The state also leaves citizens
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with no option to petition to state boards beyond few regulatory exchanges to
commenting at public hearings (Pannu, 2012a).
Fewer than half the organizations studying and contesting environmental
injustices describe their processes used for making final decisions and recommendations.
This makes it difficult to come to conclusions or develop policies to protect
disadvantaged communities (Chartres et al., 2019). Governmental assistance in low
income areas is inadequate. Numerous decision makers and county officials do not even
know that these communities exist so no measures are ever put into place (Flegal et al.,
2013).
The management distribution across state agencies and local water governments
has left a structure that lacks transparency, accountability, and affordability (Pannu,
2012a). Many water systems fail to comply and monitor water quality or they neglect to
notify customers when there is an issue (Balazs, 2011). The tradeoffs that the
stakeholders consider are both for economic reasons and humanitarian reasons. Some of
them are who should bear the health risk, what diseases occur, and how much money
one’s health is worth (Gifford et al., 2018). It is difficult to raise funds to upgrade
infrastructure or to develop sustainable practices based off of the stakeholders
consideration (Balazs, 2011; Pannu, 2012a).
Environmental Inequities Defined
Environmental injustice occurs when a group suffers unfairly from environmental
hazards and toxins (Fisher et al., 2006; Pellow, 2000b). Environmental injustice that
occurs in disadvantaged communities often happens because the government puts
economic development above the people’s welfare (Lewis, 2012). The groups feeling the
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impacts from environmental injustice are typically ones that are also the most vulnerable
to the environmental hazards and health concerns (Huang & London, 2012). Regardless if
environmental injustice stems from racism or discrimination on the end of stakeholders,
the main issue is that individuals are being negatively impacted by environmental
hazards, most of which can be prevented with proper policies put into place and actions
taken (Maantay, 2016). There should be participation in the decision-making processes
by affected populations when it comes to decisions about preventing environmental
injustices. This will help ensure that the individuals being affected can have sufficient
compensation and remedies to the issues (Lewis, 2012).
Environmental injustices often coincide with human rights violations (Lewis,
2012). United States municipalities have used their legal authority and police to provide
or deny services and resources for certain populations in an area (Balazs, 2011).
Environmental injustices generally occur when low income or people of color are
exposed to hazards while the rest of the population is not, because low income or
marginalized people are less powerful than corporations or the government decisionmakers. These marginalized groups are less powerful than corporations because they lack
the finances and powerful individuals that make the decisions for the area (Balazs, 2011;
Huang & London, 2012; Pellow, 2000b). These inequalities occur when there is
negotiation and conflict among the stakeholders that leads to uneven distribution of
necessary resources (Fisher et al., 2006; Pellow, 2000b).
Environmental justice pursues fairness for the suffering groups and provides
mutual respect for these peoples (Chakraborty et al., 2011; Pellow, 2000b; Strelau &
Köckler, 2016). The exposure to environmental hazards and availability of environmental
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goods are both factors in environmental justice because they impact health outcomes of
the populations being affected. These health outcomes range from asthma to cancer
(Strelau & Köckler, 2016). A large element when it comes to understanding
environmental justice comes from a range of economic, social, and cultural factors
(Shepherd, Jepson, Watterson, & Evans, 2012). Leaving it up to citizens to pay for clean
water, even when they are financially troubled is a major issue when it comes to
environmental justice and clean drinking water (Balazs, 2011). This makes it even more
difficult for these populations to mitigate the negative health effects and to advocate for
environmental justice (Huang & London, 2012).
The research done so far has shown trends that poor and people of color
populations have suffered the most from environmental hazards (Maantay, 2016). There
is a higher percentage of Latinos or Blacks that endure drinking water violations in the
form of high levels of toxins. They are also the groups that encounter repeat violations
(McDonald & Jones, 2018). These groups are more likely to suffer from environmental
injustice because of their vulnerability to changes and their lower capacity to adapt to
these changes (Lewis, 2012). They have suffered years of neglect in these areas which led
to instability and lack of long term viability (Pannu, 2012a). Since there is a lack of data
and research completed, there is a substantial chance that the disproportionate burden has
been underestimated (Maantay, 2016). Prioritizing equity helps protect all residents, not
just the visible, most concentrated, or affluent (Pannu, 2012a).
Environmental Inequities in the Central Valley
The Central Valley is a geographically large region in California with a
combination of low-density rural areas and large density cities (Huang & London, 2012).
21

The San Joaquin Valley ranked the lowest in the nation on resident health, education, and
income in a study done in 2010. Presently, the San Joaquin Valley still ranks low, under
the national average (Flegal et al., 2013).
The citizens of the Central Valley have high rates of health issues. Some of the
state’s highest rates of asthma, diabetes, and malnutrition appear in this area. Pesticide
exposure and blue baby syndrome deaths, from the excess of nitrates, are also the highest
in the state (Pannu, 2012a). Consumers of contaminated water in the Central Valley often
receive Consumer Confidence Reports with claims that health impacts are not based off
of immediate but lifetime exposure so there should be little concern (Balazs, 2011).
The Central Valley contains some of the most contaminated water in the United
States (Balazs, 2011; Pannu, 2012a). Over 90 percent of the population in this area
receives their water from these contaminated sources. Many rural communities in the
Central Valley have fewer than 1,000 residents and it is impossible to build new water
infrastructures at this small of a scale of population (Pannu, 2012a).
There are an abundance of agricultural products from the Central Valley that
provides food for many parts of nation (Huang & London, 2012). This area suffers from
the agriculture industry in the form of industrial applications of pesticides and the
exploitation of inexpensive immigrant farm labor (London et al., 2011). Another way the
agriculture industry affects this area is that there is a constant battle over water between
the residents in the area and the large demand to water the agricultural regions. In
addition to water issues, there are no regulations for private well users, most of which
exist in the rural, forgotten areas (Pannu, 2012a).
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Although agriculture brings in a vast amount of revenue, many working in these
areas do not receive much financial support. Farm development has some of the highest
subsidies, both state and federal, but the benefits do not trickle down to the low-income
individuals working on these farmlands and in agriculture. The Central Valley is one of
the poorest regions with high rates of poverty and unemployment despite the high
production of agriculture (Pannu, 2012a).
Racial minorities in the Central Valley generally encounter inadequate living and
health conditions and are also the poorest populations in this area (Balazs, 2011). The
largest Latino population in the state of California is in the Central Valley (Balazs, 2011;
Huang & London, 2012). Latino immigrants compared to other demographics in the area
have less education, lack fluency in English, have higher birth rates and family sizes, and
are younger than the state average. These immigrant populations are often left vulnerable
when it comes to understanding public health warnings about contaminated water
because of the language barrier. Most data available to the local communities is only in
English which may not be the language used in those populations (Balazs, 2011).
There are considerable numbers of immigrants from Mexico, and indigenous and
undocumented individuals living in this area. Over half of the population growth in the
Central Valley is from immigrants (London et al., 2011). Many of these persons were
relegated to the undesirable regions when they arrived because typically these are the
only areas that these individuals can afford to live in (Pannu, 2012a). Over half the
population are people of color and most of these individuals live in undesignated places
(Flegal et al., 2013). In the lower valley over 220 disadvantaged designated communities
are home to over 500,000 individuals, mainly made up of people of color who are
23

structurally excluded from the cities (Pannu, 2012a). Often, the residents living in these
communities do not have a voice because they are forgotten neighborhoods.
Interviewing as a tool
Interviewing is useful to get the kind of information and insight that I want to
assess potential environmental inequities occurring in Stanislaus County. Interviewing is
one of the most widely used qualitative research methods, and it engages participants in a
direct conversation with the researcher to generate their experiences and opinions. An
interview consists of a dialogue on a topic of common interest, generally what a
researcher is trying to discover (Schultze & Avital, 2011). Communication is a complex
matter along with structuring an interview to attain useable results.
Interviewing as qualitative research can help gain insights into opinions, thoughts,
and real-world applications. Interviewing participants in the environmental justice field
can give oppressed participants a voice. Often, those in disadvantaged communities lack
the ability to express their concerns of inequities they experience, and interviewing can
be a safe way for them to do so. Interviewing can also be done to see where political or
regulatory disparities are. It can also provide research that is relatable to a wide array of
readers.
However, interviewing comes with certain challenges, some participants in
interviews have concerns over the complicated matter of transcribing and analyzing
interviews. Government officials and representatives are apprehensive to do interviews
because some believe that their interview will be misrepresented or misused. They
believe that their words will be distorted for the purpose of the academic argument. Most
interviewees feel more comfortable with giving interviews when they know the goal of
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the research, however that may alter their answers to what the researcher wants to hear
(Wu & Savi, 2010). Researchers can also skew interview data inadvertently to make the
argument adhere to their hypothesis. Choice of words for interview questions and data
analysis must be done in a thoughtful way for accurate interview results. When
interviewing is done correctly, interviews can produce rich data that support political
actions and identity work (Schultze & Avital, 2011).
To reduce the risk of participants and errors that may occur in interviewing, the
researcher must go through an Institutional Review Board (IRB). This includes the
consent of participants about potential risks of the interview process. This limits
vulnerable individuals from being interviewed, however the IRB process can prevent
good quality research from being conducted. There are assumptions made about the
mental health of individuals that may exclude them from the interview process and it can
also lead to sampling bias (Ahern, 2012). Interviews can provide data necessary for
qualitative research, however precautions must be taken.
GIS as a tool
Geographic Information Systems (GIS) technology can help understand and show
environmental injustice because it integrates multiple data sources, shows a spatial
analysis of data, and has a cartographic representation of data (Chakraborty et al., 2011).
Many problems health agencies are dealing with are geographical (Higgs & Gould,
2001). GIS is a tool that can be used by health officials to identify populations that are
most likely to be burdened with environmental hazards. This can allow for intervention
and planning of health care delivery systems (Maantay, 2016). GIS matches the
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populations of interest and environmental hazards to present at risk populations (Nelson,
Abkowitz, & Camp, 2015).
GIS has been praised in several ways. GIS is an easy-access, functional program
that is user friendly but also obtains powerful results. This allows researchers to learn the
“underlying theoretical concepts regarding geospatial analysis and socionatural
processes, but also some knowledge of the methodological functionality of the various
analytic tools provided by the software package and the impact of uncertainty and bias in
the overall process” (Brouwer Burg, 2017).
GIS can also be beneficial in understanding water systems and human health. GIS
can help researchers compare water projects to see what other water utility systems are
using and what has been beneficial for their system. GIS can provide geographical
information about facilities and the surrounding areas. GIS has also been used in the
health field for several years. It can provide information contained in the hospital
information systems to look at disease patterns, environmental conditions, and population
characteristics. This can help health physicians gain insights into the spatial distribution
of diseases and health trends (Higgs & Gould, 2001).
GIS and using spatial analysis have had some criticisms when it comes to
environmental justice. GIS has been criticized for being misleading and inaccurate, and
there are claims that spatial analyses leave maps open to a variety of interpretations and
second guessing. Overall, the main constraint of using GIS for environmental justice is
the data deficiencies. Although methods and techniques have improved and more
research has been done, it is still difficult to prove conclusive spatial results for
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environmental injustices (Maantay, 2016). Progress has been made in using GIS for
environmental justice research, however, more headway needs to completed.
Other criticisms include that spatial analysis generally does not have definitive
findings about exposure levels or health outcomes in proximity to the hazards. Also,
since race and income are linked, it is difficult to separate the two when mapping
environmental justice. There is a huge lack of information in the health care field, and
there is a shortage of data shared. Incomplete or inaccurate information does not reflect
the assessment included about the issues. This information is imperative to bring the
attention of public health and environmental protection officials to find solutions to these
environmental hazards (Maantay, 2016).
Interviewing and GIS Used Together
Using both qualitative and quantitative research methods, such as interviewing
and spatial analysis, provides a fuller picture of the research topic at hand. Interviewing
can provide data of first-hand experiences of inequities occurring and the thoughts and
knowledge of a variety of government officials and professionals. This is imperative to
research about environmental justice to see what actions have been taken and where more
could be done. Using in conjunction with spatial analysis, areas that are facing more
inequities can be highlighted. GIS can be used to see areas of neglect and areas that need
improvement.
Although there are gaps with both methods, these two techniques can be
combined to do in-depth research. Going through the IRB process and ensuring safety of
the participants can reduce some risks that may occur. Thoughtful, open-ended interview
questions can allow insights that portray an accurate point of view. Although data may be
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lacking in GIS to provide an accurate analysis, participants in interviews could
potentially help fill in the gaps. The overlap of the data between the two techniques can
help focus in on where inequities may be occurring and further steps that need to be
taken.
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CHAPTER 3: METHODS
This study site focuses on Stanislaus County. It is in central California and a large
production of agriculture occurs here. The largest city contained in this county is
Modesto with a population of over 200,000 individuals. Due to the amount of agriculture
and rural areas within the county, many residents in the area live outside the city limits in
disadvantaged neighborhoods, often neglected by the city and county. This made for an
ideal study site because of the array of demographics contained in the area. It is also an
ideal site to look at water quality issues because of the water shortages and concerns due
to agriculture.
Two different types of analysis were done: one qualitative analysis conducting
interviews and one quantitative mapping analysis.
The qualitative analysis was done by conducting interviews. Semi-structured
interview questions were framed in a way to determine where opinions lay between
different policymakers, experts, and residents and where gaps are for protecting
disadvantaged communities and for providing solutions. These questions were formatted
as open-ended so more in-depth opinions and information could be also collected.
A quantitative analysis was presented by creating a GIS StoryMap. Geographical
Information Systems (GIS) is a tool for gathering, managing, and analyzing many
different types of data. It allows for spatial analysis and organizes information using
digital map layers. GIS was chosen because of its ability to conduct sophisticated spatial
analyses using demographic and population data. Since negative water quality does not
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affect everyone living in a county in the same way, GIS allows analysis of where the
water is affecting individuals and who lives in those areas.
Qualitative Analysis
I conducted interviews and categorized them into three different groups. The first
group included those who are involved with spending the county budget and assisting in
creating policies. Individuals from the Stanislaus County Board of Supervisors and
California State Water Boards were included in this group. These individuals were
chosen based on their professional connections to Stanislaus County. The individuals
interviewed worked closely with the residents, worked on regional policies, and were the
most politically knowledgeable participants in Stanislaus County.
The second group included technical experts. This group had individuals from the
University of California Davis Center for Regional Change, the Office of Environmental
Health Hazard Assessment, the Greater California Cancer Registry, and a hydrogeologist.
Technical experts were chosen because of their knowledge on present environmental
health and water topics. These individuals have careers that study and focus on the
academics behind health, water, and environmental justice concerns.
The third group was comprised of residents. The residents ranged from
individuals in their 20s to their 80s. The residents have lived in Stanislaus County for a
large portion of their lives. They came from different demographics and political
affiliations.
Before interviewing could begin, a Human Subjects Review (HSR) had to be
completed. This included filling out an application and creating a consent and
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informational letter to be sent to those individuals I planned on interviewing. Once my
materials were completed, they were sent to a board for approval.
Most participants were emailed or phoned asking for their voluntary participation
in the project. A few individuals were recruited by snowball sampling. They were
recommended by other interviewees because of their career or interest related to the
project.
During each interview, six questions were asked to each participant. Opting out or
skipping any questions was emphasized as an option before the interviews began. The six
questions asked were:
1. What health inequities currently exist and what are important steps to address
them?
2. How can we effectively lower cancer rates and what are some barriers to action?
3. What are some areas of improvement and decline for health in the past 30 or so
years?
4. How would you rate the safety of drinking water and which areas have safer water
than others?
5. How does the political influence affect those living in rural areas compared to
urban areas?
6. What are your primary sources of information?
The same six questions were asked to each person interviewed, regardless of which group
they were placed in. This was done to see any similarities or differences in opinions over
the same topics. Specific questions were used to also see where there were any gaps in
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knowledge or opinions between individuals. Each interview lasted from 30 to 60 minutes.
Some were conducted over the phone while others were conducting in California in the
offices of the individual being interviewed.
Once the interviews were conducted, each one was transcribed for analysis. The
first four questions were separated into two questions because of the length of most
answers. There was a total of ten questions used for analysis. The written transcription
was entered into the computer program ATLAS.ti. Word clouds were created to find
trends and main talking points for each answer the interviewee gave to each question. A
spreadsheet created with main talking points was further added to by supporting
statements. Trends were searched for inside each group interviewed. Trends were also
analyzed across groups to see patterns.
Quantitative Analysis
A GIS map was created with several different layers that were overlaid on a base
map. The layers included were nitrate levels in water, land use, race, income, dairy farm
locations, education, and language demographics in Stanislaus County. A temporal
analysis was done that compared data from 2000 to 2010 to 2017. These years were
chosen because of the availability of census data needed to compare demographics. Each
layer is represented by a polygon or point with different symbology which will represent
each layer as a different color and symbol scheme. Each shapefile has numerical data that
is relevant to that layer. The data is separated by census tract within Stanislaus County.
Census tracts were used because they were easily available open sourced data and
it also allows to see the variability within the county at a more granular level. Census
tracts are used by the Census Bureau to analyze populations. They are smaller than a city
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but larger than a census block. This data provides valuable information about groups of
individuals within a county to see a better representation of the residents living in these
counties.
Water nitrate information was found on the Groundwater Ambient Monitoring
and Assessment Program (GAMA) in the Groundwater Information System through the
California Water Board’s public website. The information was downloaded in an Excel
file and included temporal data that ranged from 1944 to 2019. Only data from 2000 to
2017 were used for this project. Data from 1995 to 2017 were graphed to see general
trends before analyzing data. The latitude and longitude coordinates were included in the
data along with the date and nitrate level measured. The data was imported into ArcGIS
Pro.
Image classification was run in ArcGIS Pro. Landsat images were accessed by
Earth Explorer on the USGS website. For the three different years examined, summer
months were chosen between June-August to reduce the chance of cloud cover on the
images. This would help remove the amount of noise occurring to lessen the chance of
errors when running the image classification. The Supervised Classification tool was
used. The five classes observed were water, developed (or urban), barren, forest, and
agriculture.
Income and race data were collected by using American FactFinder on the Census
Bureau’s website. Income and race are important demographics to observe when
considering disadvantaged communities because they are defining factors of these
communities. Disadvantaged communities are defined by government entities as those
that make a low median household income which is less than 80% of the average of
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California’s population. Low income and people of color communities are correlated so
both factors were observed to see further associations (Balazs & Lubell, 2014).
The locations of dairy farms were added to a GIS map. This layer was found on
the Living Atlas sited as WaterboardDairies. This layer was created by Steve Moorleghen
from the EPA and the California Water Boards. A buffer was created around each dairy
location point for a mile radius. This was done with the Buffer (Analysis) tool.
Education and language were collected from data on the U.S. Census Bureau.
This data was accessible by using American FactFinder. Data did not span back to 2000
so data from only 2010 and 2017 were used. Education and language were used along
with income and race demographic data to get a greater sense of the individuals living in
affected communities.
There is a vast amount of census tracts included within Stanislaus County so eight
tracts were the primary focus of this study. Four census tracts were chosen that had
continuous high levels of nitrates throughout the three years of focus for this study. These
four tracts had a repeated number of samples that exceeded the MCL. For comparison,
four tracts that had continually low levels of nitrates were chosen. These tracts were
randomly chosen among the several that had multiple samples that were below the MCL.
A StoryMap in ArcGIS was created using the map made with the water, census,
and other data. The StoryMap flows through an introduction of the study site and history
of poor drinking water. The importance of safe drinking water is discussed. The various
maps with different layers are shown with water nitrate data points overlaid on each map.
The focused areas are the eight census tracts that were used as a representative sample for
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census tracts with high nitrates and those with low nitrate levels. A StoryMap was chosen
to show various relationships between the variables in a user-friendly interface that is
readily available to the public.
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CHAPTER 4: RESULTS AND DISCUSSION
Qualitative Analysis: Interviews
Interviews were conducted in February and March of 2020. A total of eleven
interviews were completed with individuals from the three categories. In this chapter I
organize the responses to each question by participant category, then discuss the
responses given by the participants. I will also discuss the convergence within the three
different groups as well as convergence across the groups.
Question 1: What health inequities currently exist?
Two government officials believe inequities exist because of the lack of access to
care to many residents in Stanislaus County. One of those government officials
explained, “There is a shortage of providers in the area from physicians, nurses, clinical
technicians. This is causing it difficult for people to make appointments. There are offices
that are not accepting new patients so it’s a struggle.” Education about personal health
care including warning signs of illnesses and how to receive health care is also lacking
which is impeding residents from getting the proper care that they need was stated by the
third government official.
A point that two technical experts made were the linguistic challenges which
could also hinder some non-English speaking individuals from getting the care they need.
One of them called this barrier “linguistic isolation” and stated, “A lot of residents in the
Valley are first generation or English is not their first language so finding a doctor who
they feel comfortable with can be a challenge.” A third technical expert pointed out the
disparities in the Hispanic populations saying, “This is common [health inequities] in
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rural areas with high Hispanic populations, these are the racial disparities we see. In
general, if you look at almost any cancer site, incidence increases the lower you are in the
socioeconomic ladder and survival decreases also.” The fourth technical expert focused
on transportation access which includes access to healthcare providers, mental health
facilities, and nutritious food.
Two of the four resident participants looked at access to healthcare as health
inequities that exist. Insurance and costs of healthcare were the two main issues focused
on by these residents. A third resident spoke to the homeless population and the
inequities they face. The fourth resident declined to answer.
One participant of the eleven did not comment on the question and it was a
resident. There was a convergence across groups from those who answered that some
form of access to healthcare is the largest health inequity. There was very little
divergence both within and across the groups. Although access to care is the general
theme, other topics were mentioned such as lack of education and the large homeless
population in Stanislaus County. Of the topics discussed by participants, healthcare was
mentioned often but environmental health was never brought up. Considering the topic of
the thesis, none of the participants mentioned water quality as a component of health
inequities.
Question 2: What are important steps to address the health inequities?
One government official said changing the management of agriculture is
imperative because agriculture can contribute to illnesses such as asthma and cancer. This
official stated, “We could change it with management of orchards, spraying pesticides.
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We are way better than how we are spraying pesticides. It wasn’t because people didn’t
care but because they didn’t know.” The other two government officials did not comment
on this question.
All three technical experts said money, enforcement and notification systems are
all important steps to take. One expert stated, “Lots of different things can be done as far
as prevention and notification systems such as for example a study air day... on the
environmental enforcement side, it is important to maintain environmental laws and to be
able to penalize those actors that are not complying with the environmental laws such as
those releasing too many air pollutants in the air or going beyond what their permit
allows them to do.” Knowing the population data and population burden of disease is
important in the opinion of another technical expert. One technical expert did not
comment on this question.
Reducing costs is the solution stated by one resident. They believe that with
reducing costs, access to healthcare would be more available which is the largest inequity
faced in Stanislaus County. Three residents did not have any actions that could be taken
to address health inequities and declined to answer.
Six declined to answer and were unsure of any steps that could feasibly be taken
to address health inequities. Two of them were government officials, one technical
expert, and three residents. There was a convergence across groups from those that
answered that costs and the need for more money is imperative to reduce health
inequities. Although the participants mentioned costs and the need for more money and
funding, none specifically said where this money should be allocated. General, broad
answers were given rather than specific solutions. There was also a convergence across
38

two of the groups from the participants that answered about reducing pollution and toxins
that are harming residents.
Question 3: How can we effectively lower high cancer rates?
Two of the three government officials say safe drinking water can effectively
lower cancer rates in Stanislaus County. They believe that toxins in drinking water
contribute to cancer rates in local populations. One stated, “and now we are talking about
toxic contaminants where the evidence shows that ingestion of these chemicals can lead
to cancer. When we target our focus on just making sure people have access to safe
drinking water, that we meet the minimum standards then we wouldn’t have these
exposures that communities are exposed to right now.” A government official, in addition
to mentioning safe drinking water, stated that reducing vehicle emissions to improve air
quality would be effective. The other also mentioned access to care, including education
and prevention, would assist in lowering cancer rates. The third government official
declined to answer.
Three of the technical experts commented that reducing pollutants could
effectively lower cancer rates, especially in disadvantaged communities. There was a
convergence of ideas within this group that water and air pollution affect disadvantaged
communities more and reducing these pollutants would help with cancer rates. One
expert stated, “A lot of issues look at water access when looking at toxins. Air quality is
another issue. Factories are very localized, and they tend to be near disadvantaged
communities, so air quality is going to be worse there. There are so many factors that can
contribute to that cancer rate.” The fourth technical expert did not comment on this
question.
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There was a convergence among three residents about toxins contributing to
cancer, although they stated it in various ways. One resident focused on how more
research needs to be done. They simply stated, “Need to find cures for cancers. Cancers
may be due to what we are consuming or pesticides.” A second resident had a suggestion
to remove impurities from drinking water. The third resident discussed removing
exposure of dangerous toxins as an effective way to lower cancer rates. The fourth
resident interviewed stated, “You can never have too much funding for
diagnosis/treatment/cure research.”
Two participants did not comment on this question, one government official and
one technical expert. There was a convergence of all three groups from those who
answered about removing environmental toxins and pollutants, and providing a clean,
safe place to live is important in lowering cancer rates.
Question 4: What are some barriers to action [of lowering cancer rates]?
Two government officials had a convergence of views, stating that more money
and funding is needed for programs, especially for those that provide clean drinking
water. The barriers to action generally came down to the lack of funding, regulation, and
enforcement. By addressing these barriers, these two government officials believed that
cancer rates would effectively be lowered. There is a lack of education and access to
information for residents. One of the two government officials said, “Education is lacking
not necessarily because people can’t attain it but because there is a lack of funds,
teachers.” The third government official declined to answer.
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Two technical experts stated linguistic or cultural barriers or differences can
inhibit the lowering of cancer rates. One of the two stated “If we are talking about a
population that are not primary English speakers, it is important to provide that
information in culturally and language appropriate terms so that [you] can reduce as
many barriers as you can to get people educated about some of the services or health
initiatives that might be going on.” This person focused on how education is limited for
those that are not English speakers. Two technical experts did not comment on this
question.
One resident commented on lack of access to healthy food and access to care. A
second resident commented on how access to care is very limited to many residents in the
county. Two residents declined to respond to this question.
Five of the eleven did not answer the question which consisted of one government
official, two technical experts and two residents. There was a convergence across groups
about access to some sort of healthcare but divergence about type of access. Government
officials focused on money and funding, technical experts spoke about linguistic and
cultural access and residents talked about access to food and care. In this question,
healthcare and access seems to be the dominant theme, while environmental health is
overlooked, with the exception of government officials briefly mentioning safe drinking
water.
Question 5: What are the areas of improvement for health in the past ~30 years?
Two of the three government officials mentioned air and water quality
improvements in Stanislaus County. One of them said, “We were able to reduce the
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number of days in the San Joaquin Valley that the region was in noncompliance with air
quality standards, both for ozone and particulate matter. We do know that poor air quality
affects vulnerable populations like the elderly, those that are immunosuppressed, asthma
and children.” A third government official commented on the improvement of cancer
treatment and services in the area.
Two technical experts talked about improvement of air quality due to technology
and increased policies. One of the two technical experts said, “in the past 30 years, air
quality in many portions of California has improved, this is because technology has
gotten better, environmental laws have gotten more strict.” A third technical expert spoke
about long term degradation in water quality in some areas, but improvements in other
areas. Both air and water quality have been improved in recent years, mostly due to the
regulations that have been put into place. A fourth technical expert said that the key
indicator of health is access to care whether that is in the form of treatment or affordable
insurance.
Two residents spoke about the improvement of medical services in the area. One
spoke about the benefits of vaccine use for eradicating diseases. They also mentioned,
“Advances in imaging technology and lab testing have been able to aid in earlier
detection and treatment of illnesses.” Two of the residents declined to comment on this
question.
Two participants, both residents, could not comment on this question because of
their lack of knowledge about health trends in their community. There was a split
between topics discussed most, with all answers focusing either on improvement of air
quality or how it is linked to human health, and healthcare services in the area. Two
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residential participants did not respond because of their lack of knowledge about health
trends in their community.
Question 6: What are the areas of decline for health in the past ~30 years?
Two government officials spoke about how education about health care is lacking.
Both mentioned the importance of education of prenatal care with one stating, “Previous
public health official said the single greatest indicator of the health of a newborn child is
the education attainment of the mother. Educated mothers make better health decisions,
prenatal care is important.” The third government official mentioned poor air quality that
is negatively affecting the elderly, immunosuppressed, and those with asthma.
One technical expert commented on water levels that are an issue in certain areas
which can negatively affect health of residents. They stated, “Generally speaking if you
look at certain parts of the state, there are definitely areas where there is long term
degradation or appearance of degradation in water quality. Water levels are indisputable
and there are certain areas where there are water level issues.” A second technical expert
mentioned the large amounts of hazardous waste being created. They stated that there is a
need for a better way to dispose of hazardous waste, so it does not affect disadvantaged
communities. Two technical experts declined to comment.
Two residents mentioned older generations suffering and the lack of care they
have. The third resident mentioned obesity has increased in the area which is causing a
huge health problem for individuals. One resident did not comment on this question.
Three declined to comment, two technical experts and one resident. There is a
divergence of answers across all groups but a convergence within two of the groups.
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Most government officials focused on education, technical experts spoke about
environmental hazards, and the residents spoke mostly about the elderly population.
Question 7: How would you rate the safety of the drinking water?
Two of the three government officials spoke about small, unincorporated
communities having worse water because cities have better treatment standards. A third
government official spoke about how MCLs are developed through significant research,
“If you are meeting those standards it is some of the safest drinking water in the world.”
This government official also emphasized that not all drinking water meets these
standards.
Three of the four technical experts described the agricultural influence on water
and the increase of nitrates in these areas. They stated that water located near agricultural
areas have worse quality compared to other areas. A fourth technical expert commented
on smaller systems in rural areas, “Other systems may suffer like systems that serve 50200 people, they might not have the staffing to provide adequate sampling and reporting
of data. They might not have adequate technology to clean their water. An especially
important point is that there may be barriers to consolidating that smaller system into a
larger water system which may be a remedy to providing water to the smaller systems.”
One resident said that they believe their water is very safe. They get their water
from a city irrigation district and are comfortable with drinking and using their water.
The other three residents interviewed did not believe their water was completely safe, and
they also get their water from a city irrigation district. All three of them refuse to drink
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their water although they still bathe and cook with it, with one of them stating, “I don't
think twice about using it for everyday things like showering or washing hands.”
All participants answered this question. There is a convergence in answers that
city water under irrigation districts have safe water in that it falls under the MCL so
legally it is safe. Although it may be safe water, three of the four residents refuse to use
their water for drinking purposes. They only deem it safe if they are not drinking it
directly from the tap.
Question 8: Which areas have safer drinking water than others?
Two government officials stated that the southern and western sides of Stanislaus
County have worse water. A third government official only mentioned that bottled water
may not be safe. They stated, “Unfortunately people are buying bottled water that may
not even meet those standards because we do not regulate the standards for bottled
water.”
Two technical experts could not comment on Stanislaus County specifically but
made comments about rural areas having worse water than urban areas. One of the two
technical experts spoke to the greater Central Valley and said the southern areas of the
valley are more greatly impacted by nitrates and have unsafe water.
Two residents stated that cities have the safest water in Stanislaus County
compared to other areas in the county. Although they did not specify which cities in
Stanislaus County, one of the two residents stated, “I would trust city water over farm
water.”
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Four did not respond, two technical experts and two residents. Among those who
answered there was a convergence of all three groups that drinking water is generally
unsafe, especially in rural, unincorporated areas. There was also a convergence that city
water under irrigation districts is relatively safe. A technical expert stated, “Communities
that live within a public water system, their water quality is regulated and monitored
whereas communities outside of that are dependent on wells and that water quality is not
always regulated so they could have higher amounts of toxins in their water” and a
resident simply said that their water is “very unsafe.”
Question 9: How does the political influence affect those living in rural areas compared
to urban areas?
There was a consensus of all three government officials that rural areas have less
representation than urban areas. One government official stated, “Board of Supervisors
represents everyone. Cities have dual representation: they have the Board of Supervisors
and the City Council. These rural communities are disadvantaged to a degree” and
another stated, “It is still difficult for rural communities to get the attention that they need
from statewide policies because population centers are elsewhere. The number of people
representing communities is a lot fewer. They just don’t have as much representation as
other places in the state.”
There was a convergence of views in all four technical experts in that
representation is uneven. A technical expert stated, “I think that there isn’t the best
representation for the decision makers in these counties. I see that a lot of people in these
powerful positions are controlled by the wealthy landowners and that makes it hard for
people especially those working in the agricultural industry. It makes it feel like
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politically the influence is being driven by the wealthier parties.” Another technical
expert spoke to how disadvantaged communities are overlooked while another mentioned
that difference in political views in different parts of the county.
Two residents commented on how politics differs based on income, and education
of people. One of the two residents mentioned that the political views of a person depend
on the age and education of that person and there is bias based off income. The other
resident of the two said, “Personally, I feel as though people who live in rural areas are
generally less educated. As a result, they appear less politically informed, concerned
more with their own conservative socioeconomic sphere.”
Two participants did not comment on this question, both were residents. When
discussing the political influence within Stanislaus County, there was a convergence that
the political influence is greater in urban areas. There is more representation for cities
compared to rural areas and the politics is influenced on the demographics of the
residents in the area. Although Stanislaus County has a few cities, it is still considered a
rural area.
Question 10: What are your primary sources of information?
This is an important question I wanted to ask to see where individuals were
getting their knowledge and information from. I was not surprised to discover that most
government officials get their information from professional connections from other
organizations and various stakeholders. Technical experts receive their information from
open sourced data and other departments and organizations. Residents get most of their
information from news outlets, specifically the television.
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There was a convergence within each group but a divergence across the groups.
This question had the strongest convergence within each group, with each participant
within a group giving strikingly similar answers. There was also a large divergence
across the groups with all three groups getting their information from different kinds of
sources. Government officials and residents do not tend to get their primary information
from technical experts, although these are the individuals studying and working on the
subjects discussed.
Qualitative Analysis: Discussion
Overall, in response to all questions, the government officials focused mostly on
air and water quality issues, lack of funding and representation, and a greater need for
education. They tended to have a narrower focus than the other two groups in that they
continued to bring their answers back to the same three themes. The most common theme
mentioned was air and water quality issues. Stanislaus County and the greater Central
Valley in general have large air and water quality issues which may be the reason why
many other concerns are tied back to these two topics. The government officials also
mentioned that their primary sources of information are from connections. This may also
narrow their scope because their professional connections may be individuals that only
focus on specific topics.
The technical experts had differing views and responses for most questions. This
may be because they are experts in different fields that range from water to cancer to
environmental justice and GIS. The technical experts generally covered a broader range
of topics from lead exposure to population data. This made it more difficult to find a
convergence within the group for some of the questions. Overall, the technical experts
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gave the most in-depth responses. They chose to not speak if they could not give a
thorough enough reply.
The most surprising aspect of doing interviews was how unaware most residents
were about health and water topics for Stanislaus County. Many of these individuals get
their sources of information from television news which means that the news coverage
most likely does not include health trends, cancer, or quality of water. The residents did
not seem to have a strong opinion on most matters or did not feel that they could
appropriately comment on the question asked. The residents had a large range in age and
location in Stanislaus County and despite the difference, there was still a general lack of
knowledge about these topics.
The answers to the questions were predictable based on the background and
careers of the participants interviewed. The sources of information from individuals and
the quality of drinking water is mostly what I expected. However, the individuals that
were interviewed also may have responded to questions with answers more related to
water and underrepresented communities because of the topic of my thesis. This may
have skewed some of the answers. I tried to frame the questions so they were open-ended
but with the topic of my thesis known before the interview, it may have biased the
answers. Open-ended questions offer a range of possible answers which also contributes
to the lack of convergence at times.
Although many individuals interviewed were quick to point out issues such as
health inequities, cancer trends, or unsafe drinking water, most did not know how to
solve these issues. Many participants declined to answer when asked if they could think
up of a solution to the problems they were discussing. When solutions were asked for,
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only about half of the government officials and residents could give a response. The other
half of the responses resulted in “no comment” or “I do not know”. Although the
residents had more ideas for solutions than government officials or residents, only about
two-thirds of them could give a solution to the problem at hand.
When solutions were proposed, most of it came down to government regulations
and funding. Not much detail was mentioned by participants as far as specific regulations
needed or amount of funding. Other solutions that were mentioned were to improve the
access to healthcare for residents. The participants with these solutions focused more on
improving the chance of survival rather than taking preventative measures to avoid the
health risk discussed. There was a lack of conversation about environmental determiners
of health and the focus was more on healthcare. This gave the impression that most
participants with these solutions do not see health concerns as something that can be
prevented but only treated.
Participants from all three groups mentioned federal governmental agencies, such
as the EPA, have a reputation for failing disadvantaged communities. Often, government
efforts have fallen short, especially in Stanislaus County, in protecting these communities
as claimed by many groups such as government auditors, academic scholars, and
investigative journalists (Konisky, 2016). These government agencies, both local and
federal, have failed in several operations including not considering disadvantaged
communities when it comes to environmental pollution and failing to write permits
considering these communities, not providing public participation of disadvantaged
communities when making decisions, and not enforcing regulations for those emitting
harmful pollutants in these same communities (Konisky, 2016).
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The first four questions were two-part questions. Many individuals did not answer
the second part to the questions. This may be because commonly the second part of the
question asked for solutions to the problems. It may also be due to the interviewees
putting more effort into answering the first part of the question.
Quantitative Analysis: GIS
A temporal analysis was done looking at water nitrate samples and data for
Stanislaus County. As seen in the figure below, many random water samples taken fall
below the MCL set by the WHO. However, there are some samples that are above the
MCL, meaning that the nitrate levels from this water source are at a dangerous level.
Over time, there is a trend of increasing nitrate levels, with very few samples over the
MCL in the mid 90’s to twenty years later there are quite a few more. Data was obtained
that corresponded to census data for the years 2000, 2010, and 2017. Different variables
were noted such as race, income, education, language, land use, and location of dairy
farms. Since the demographic data was only available for certain years, the years chosen
for the study were based off the available data obtained from the Census Bureau. A full
StoryMap with the maps used for data can be viewed at:
https://storymaps.arcgis.com/stories/37cf60a551154f1582f1582a6aac33bf
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Figure 1. This graph is a compilation of all the nitrate data in Stanislaus County from GAMA
starting in 1995 and ending in 2017.

To get a sense of demographic characteristics within areas with low and high
nitrate levels, I chose twelve tracts that had incidences of high nitrate levels and twelve
tracts that had low nitrate levels for each of the three years with demographic data. Of the
twelve high and twelve low, four were further selected from each to create a small
representative sample. Because of the large amount of data acquired on nitrates and the
time constraint for this thesis, a small subsample was chosen. Four tracts that were
chosen that had multiple nitrate samples tested that exceeded the MCL were census tracts
33, 36.03, 31, and 23.01. I wanted to compare these four tracts to census tracts that had
incidences of low nitrate levels consistently over the three years observed. The four
census tracts chosen with low levels of nitrates are 9.07, 5.04, 2.01, and 29.01. These four
tracts had samples with nitrate levels that were generally within the 1-2 mg/L range, with
a few exceptions. Although this is not completely representative of all the census tracts in
Stanislaus County, it is a sample of those that typically fall in the high range of nitrate
levels and those that fall in the low range of nitrates.
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Figure 2. This map highlights the eight census tracts chosen as an area of focus. The tracts
colored in red are those that have regularly high levels of nitrates and the tracts in green are those
that have low levels of nitrates. The tracts with higher levels of nitrates were generally to the
western and southern ends of the county, with one falling within Modesto city limits. The tracts
with lower levels of nitrates were located more to the northern and eastern ends of the county,
with two falling in Modesto city limits.

Race Demographics
Percent of minorities was the first variable observed for the eight census tracts.
Federal government agencies, such as the EPA, have recognized that there are higher
burdens of environmental exposure to ethnic minorities (Nweke et al., 2011).
Environmental exposure to pollutants for minorities in the United States have received
minimal attention which is part of the reason why little actions have been taken. A large
portion of the population in the county are Latinos and around 9.8 million Latino
households in the United States that believe they have unsafe drinking water (Anque &
Doval, 2014).
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Figure 3. The percent of minorities were graphed. To the far left is the total for the county. The
tracts with high nitrates are underlined in red to the left side of the graph and the tracts with low
nitrates are underlined in green to the right side of the graph. The three years observed, 2000,
2010, and 2017 and shown in consecutive order above the corresponding census tract.

In 2000 and 2010, there are generally a larger percentage of minorities in the
census tracts that have higher nitrates, except for census tract 5.04. There is a shift of a
decrease in the percent of minorities in the higher nitrate census tracts. There is also a
decrease over time in the percent of minorities for the total county which is due to either
gentrification or minorities moving to more accessible and cheaper counties. There is an
increase in the percent of minorities in the lower nitrate level census tracts, apart from
29.01. Overall, the populations most affected by high nitrate levels are ones that have a
large percent of minorities, although that is decreasing in recent years.
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Income
Rural areas with low-income communities also struggle with water issues (Pannu,
2012a), which is another main variable focused on. Along with ethnic minorities, lowincome communities have also been recognized by federal government agencies to have
higher burdens of environmental exposure, including poor water quality. (Nweke et al.,
2011).

Figure 4. The median household income was graphed. To the far left is the total for the county.
The tracts with high nitrates are underlined in red to the left side of the graph and the tracts with
low nitrates are underlined in green to the right side of the graph. The three years observed, 2000,
2010, and 2017 and shown in consecutive order above the corresponding census tract.

The median household income for all census tracts and the total county have
increased over the years. The low-income populations in Stanislaus County are affected
by high nitrates more than populations that live in high-income areas.
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Some individuals interviewed mentioned low-income populations having more
inequities. This could be in the form of lack of access to care, or access to healthy food
and water. The water provided to lower income communities is higher in nitrates than
those living in higher income communities. These are just a few examples of the
inequities faced by minorities in Stanislaus County.
Education
Education was another variable mapped, however data was only available for the
years 2010 and 2017. Education and income are often linked, so I wanted to see if there
was a correlation between populations with lower levels of education and high levels of
nitrates. Education was also mentioned in the interview data. Some interviewees spoke
about a lack of education for certain populations and those populations may be more at
risk for environmental exposures.
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Figure 5. The percent of individuals with college experience were graphed. To the far left is the
total for the county. The tracts with high nitrates are underlined in red to the left side of the graph
and the tracts with low nitrates are underlined in green to the right side of the graph. Only data for
2010 and 2017 was available for this variable and the two years are listed in consecutive order
above the corresponding tract.

The total for the county of those who have college experience is less than half the
population. The tracts with higher levels of nitrates have less individuals who have
attended or graduated college. It is less than the total for the county as well. On the other
hand, the census tracts with low levels of nitrates have populations that contain more
individuals that have college experience. This coincides with the income data. Those
living in tracts with a low median income, also have more individuals that have had no
college experience.
Language
Language is a barrier that was mentioned while doing interviews. Some
individuals interviewed spoke about how access to care is limited for certain populations
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in Stanislaus County, and one of the barriers may be language. There are populations of
immigrants and/or non-English speakers in Stanislaus County, and I wanted to look for
any trends that may occur with language and nitrate levels. Again, data was only
available for the years 2010 and 2017.

Figure 6. The percent of individuals that speak English only were graphed. To the far left is the
total for the county. The tracts with high nitrates are underlined in red to the left side of the graph
and the tracts with low nitrates are underlined in green to the right side of the graph. Only data for
2010 and 2017 was available for this variable and the two years are listed in consecutive order
above the corresponding tract.

58

Figure 7. The percent of individuals that speak Spanish were graphed. To the far left is the total
for the county. The tracts with high nitrates are underlined in red to the left side of the graph and
the tracts with low nitrates are underlined in green to the right side of the graph. Only data for
2010 and 2017 was available for this variable and the two years are listed in consecutive order
above the corresponding tract.

The census tracts with high levels of nitrates had lower levels of English speakers
than the total for the county and for the tracts with low levels of nitrates. These tracts also
had a higher percentage of Spanish speakers. The number of Spanish speakers in the
tracts with low levels of nitrates is remarkably low. It is often below 20% while the
number of English speakers is high, ranging from 60% to 90%. This may support the data
from the interviews that language may be a barrier in advocating for safe drinking water.
The areas with worse water may have populations who cannot communicate their needs
or are even educated about dangers because of the language barrier that could exist.
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Land Use
Stanislaus County is known for its rural land and agriculture and it is unclear how
much agriculture affects the drinking water. When looking at the eight census tracts
chosen, for all levels of nitrates measured, there was a split between where high nitrate
levels occur.
Of the 16 samples with nitrate levels above the MCL from the eight census tracts
within the three years studied, about 40% of the samples fall in an urban setting, 5% in
barren lands, and 55% in agricultural areas. Of the 135 samples with nitrate levels below
the MCL from the eight census tracts within the three years studied, 45% fall in an urban
setting, 45% in agricultural areas, 5% in barren lands, and 5% in a forested area.
For areas where high nitrates arise, just over half of the incidences occur in an
agricultural area. Almost half of them are in urban areas. Nitrate samples that are below
the MCL were also observed and there is an almost even split between being primarily in
urban and agriculture areas. There is no clear distinction if agriculture areas have worse
water than urban areas.
Dairy Farms
Of the 16 samples with nitrate levels above the MCL for the eight census tracts
within the three years studied, 50% of them fall within a mile of a dairy. Of the 135
samples with nitrate levels below the MCL for the eight census tracts within the three
years studied, 22% of them fall within a mile of a dairy.
Dairies and agriculture are often to blame for water pollution. For the samples that
were above the MCL, half of them did not fall within a mile of a dairy farm. For samples
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below the MCL, most of them did not fall within a mile of a dairy. Based on this small
sample, there is no clear distinction whether dairy farms influence high nitrates for the
water data compiled over the three years. More extensive research should be done
because as stated earlier, the water data does not include private water sources. Many
dairy farms and agricultural areas are in rural areas that do not receive water from the
cities or public sources. The data for water located near dairy farms may be skewed
because water data may be missing for unincorporated areas which are generally in rural
areas, possibly near dairy farms.
Quantitative Analysis: Discussion
The occurrence of high nitrates in Stanislaus County occurs at 3.5% of tested
sites, according to publicly sourced data from the U.S. Geological Survey. The
percentage may be higher though with the addition of water sourced from private wells,
however they are not under the same regulations.
From the data provided based on the comparative analysis of these eight census
tracts chosen, areas with high nitrates generally have populations with more ethnic
minorities, low-income, less education, and a greater chance of a language barrier due to
the lower numbers of English speakers. It is unclear from the data whether land use or
dairies have an influence on the high nitrates in the drinking water.
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CHAPTER 5: CONCLUSION
In this thesis, I conducted interviews with eleven people in three categories. I took
a small sample of government officials, technical experts, and residents to view their
opinions on important topics in Stanislaus County including health and access to water.
The biggest divergence across the groups was their sources of information, with
government officials relying on their professional connections and stakeholders, technical
experts relying on open sourced data, and residents receiving their sources of information
from TV news channels. Another divergence that occurred was the breadth and depth of
response to the questions from each group. The government officials focused mostly on
air and water issues, funding, and education, having extensive answers to questions, but
the responses were superficial and not in-depth. Technical experts covered a broader and
more in-depth range of topics that went beyond broad statements such as there is water
contamination. Some even discussed things such as water availability, history of toxins in
the water table, and population data. The residents on the other hand, had extremely brief
answers and did not seem knowledgeable about the topics discussed.
One general pattern that arose in response to questions was convergence about
lack of representation or access to health care in rural areas. The lack of access to
healthcare was brought up several times by multiple participants in the form of lack of
physicians, or finances to pay for treatments. Another area of convergence between all
three groups is that rural areas do not get as much representation. The poor water quality
in Stanislaus County and the inability to consume the water was discussed among the
three different groups as well.
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Although many participants could name issues with the healthcare system, the
poor water quality in rural areas, and underrepresentation of disadvantaged communities
within the government, no solutions were explained by participants. The few solutions
that were given focused on reactive measures that should be taken after negative health or
poor water effects occur. The answers participants gave were focused on gaps in the
healthcare system instead of preventative measures that could be taken to avert any
inequities. In further studies, more participants from each of the three groups should be
interviewed to not only understand their perspectives and opinions, but to collectively
work towards a viable solution to improve water quality in Stanislaus County.
Safe drinking water and political representation are both lacking in rural areas
which is what I expected. The population centers of the county are in the urban areas
which is why there are more regulations and funding to provide clean water and better
living conditions. Many interviewees mentioned that more should be done for these
communities but very few people said how that could be done.
While the federal government, especially the EPA, plays an important role in
ensuring the safety of drinking water, it is unfair to solely blame federal government
agencies. State and local government agencies need to represent these disadvantaged
communities from risks, including environmental pollution and unsafe drinking water.
State and local agencies have the jurisdiction to enforce regulations. With that said,
environmental risks are due to many private sector agencies and corporations which need
to take responsibility for the negative actions they are executing (Konisky, 2016). State
and local agencies often do not have the funds or means to provide jurisdiction for every
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community. Many local government officials knew that inequities existed and there are
disparities, however they do not have the tools or sources to inhibit a change.
It is often difficult for disadvantaged communities to work collectively and with
government officials on environmental justice issues because of their lack of resources.
Developing solutions within these communities requires understanding the problem and
having access to grants and individuals that are capable of making change (Balazs &
Lubell, 2014). This is an issue because most communities of color experience lower
levels of education and wealth. This puts them into a position of less power compared to
those living in wealthier areas (Cushing et al., 2015).
Analysis of distinct and unsettling patterns between water quality and
demographics were conducted in this study for Stanislaus County, and a sample size of
eight census tracts was used as a representative sample. Two treatment groups were used:
four census tracts with regularly occurring high levels of nitrates over the years studied
were compared to four census tracts that regularly had low levels of nitrates over the
years studied. Based on the comparison of the two treatment groups, areas with high
levels of nitrates generally had a higher percentage of minorities, lower median income, a
lower percentage of English speakers, and a lower percentage of individuals that have
college experience. Compared to urban areas, the incidences of high nitrates occurring in
rural areas was found in this study to be about equal to the occurrence of nitrates near
dairy farms.
Poor water quality occurring in areas with certain demographics should further be
studied. As Figure 1 suggests, nitrates over the MCL are increasing over time and with an
absence of solutions from government officials and experts, they can be expected to
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continue to increase. This will further intensify the issue and likely harm those in
disadvantaged communities even more. Analysis of the entire county, or for other years
not looked at, would allow for a more comprehensive study.
There are various inequities that occur in Stanislaus County as recognized by
different individuals studying this area and those living there, and as can be seen in my
spatial analysis of the county using GIS. Government officials working to protect
residents in Stanislaus County and technical experts studying the health of disadvantaged
communities and water quality in this county have acknowledged inequities in water
quality, access to care, education, and food security. Both groups have also
acknowledged less political representation compared to larger urban areas. There is also a
general trend as can be seen in a spatial analysis that populations with lower incomes, a
smaller number of English speakers, and less education are exposed to higher nitrates in
their water. Although many inequities are faced by these communities, an often
overlooked one is high nitrates in drinking water. Nitrates are a large issue in Stanislaus
County because of the large amount of agricultural practices that spread nitrates into
waterways. These dangerous levels of nitrates can cause an array of health disorders in
populations exposed to them.
Reducing the nitrates in water for disadvantaged communities would just be one
step towards closing the inequity gap in Stanislaus County. This reduction would also
potentially reduce the health-related illnesses that can occur with toxins in the water to
improve the health of populations living in disadvantaged communities. However, a
solution is far from within reach. Most experts and government officials interviewed had
no response when it came to forming a solution to this problem and other environmental
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health related issues. Often a solution is out of reach for local communities and greater
federal or state funding and assistance is needed to find a long-term solution to these
large issues.
With the lack of data that exists, the number of individuals harmed by
environmental inequities is underrepresented. Unincorporated communities are ones not
recognized by the government and are often not included within many state policies and
actions. Not only do these populations need assistance, but they need representation from
larger entities. With just nitrate data alone, the high levels are vastly underestimated
because rural areas with private wells are not under the same regulations. As of now, it is
unknown how many persons are affected by environmental hazards and that number may
continue to grow as these populations continue to get overlooked.
There appears to be a link between poor health trends and environmental
pollution. There have been studies done that state populations that experience health
inequities are also ones that live in areas overburdened with environmental pollution
(Nweke & Lee, 2011). These communities can have health issues like asthma, preterm
births, and morbidity and mortality from cardiovascular disease (Nweke et al., 2011).
These health problems are prevalent in Stanislaus County as stated by some interviewed
individuals. On top of poor health trends found in these areas, it is common to have,
“poor housing conditions, high crime rates, lack of access to medical care, failing
education systems, lack of access to health foods, and higher rates for debilitating chronic
conditions such as cardiovascular disease” (Nweke & Lee, 2011).
To save the health of individuals living in Stanislaus County, and other areas
suffering from poor water quality, steps need to be taken to protect these
66

underrepresented communities. There does appear to be a strong correlation between high
nitrate levels within Stanislaus County’s communities of color, low education and
income, and non-English speaking residents. According to previous studies and
interviews conducted, these areas are also less represented and have other struggles such
as access to healthcare and education compared to other communities. These disparities
need to be resolved and addressed and many governmental entities appear to not want the
responsibility. Awareness needs to be brought to everyone to ensure this environmental
injustice is answered. Citizen engagement should be encouraged and available to
empower residents in pushing government leaders to make larger changes (McDonald &
Jones, 2018). Without action taken, this problem of poor water quality will continue to
persist and affect marginalized communities.
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