
� � � � �� 	 
 � 	 � � 
 � � �

� � � �� � � �� � �� � � �
 � � � 	 �� � � � �� � 	 � � � ��� �� � � 	 �
� � �� � � � ��� �� 	 � � �  � 	 � �!� 	 �� � � � 	 � � � � � �� � �" � � �� �#
� � � � �� #�� � � �� � � � � � �� �$ �� %� 	 �� �� � ��� �
 � � � 	 �&� � ��� '

� � � � � � 	 
����	
����������

� �� � � �� � 
 ����	 
�� � � � ��� � � ��� � � �� � � �� � �� � � �
 � � � � �� � 	 � �� � � � � � ��� �� � � � �
� � �� � � � ��� �� � � � � � � � � ��� � � � � � � 	 � � � � �� � �! � " �� �
�� � � � �" 
�� � �
� " � � � � �" �# �	 $� � �� �� 	 ��� �
 � � � � �%� � ���&��� � &�' ( ' ) 
�* � � � � �� �+�� ��
 � �� � � 	 ��&��� � �$	 �,,� � ��� � � ,- ( �. / / ( 0,120. 0' 13�

#45 � ��$	 �,,� � ��� � � ,- ( �. / / ( 0,120. 0' 13

# � � � �� � � �� � � � '('2�(-�'-�()�11�'0

6�� � �� � �5�� � � � �$	 �,,� � ��� � � � �� �� � � , ' ( �. ( ( �- ) 20) ,213.

http://dx.doi.org/https://doi.org/10.57709/36959238
https://hdl.handle.net/20.500.14694/6385


Evaluating the Water Cost Burden in Metro Atlanta: A Framework for Understanding Racial, 

Ethnic, and Economic Disparities in Water Quality 

 

 

by 

 

 

 

Angelique Willis 

 

 

 

 

Under the Direction of Richard Milligan, PhD 

 

 

 

 

A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree of 

Master of Science 

in the College of Arts and Sciences 

Georgia State University 

2024 



ABSTRACT 

This research examines the intersection of environmental injustice, water quality 

violations, and racial and socioeconomic disparities in metro Atlanta�¶s water service areas. 

Utilizing Social Vulnerability Index themes in regression models, a significant positive 

association was found between community vulnerability and water quality violations (p = 0.04) 

after accounting for water service area population size. Our findings highlight the 

disproportionate impact of water quality violations on marginalized communities that increase 

water insecurity, influencing the water cost burden in metro Atlanta. This study advocates for 

localized, community-centric research methodologies, emphasizing the importance of the Water 

Cost Burden Survey in understanding and addressing these disparities. Ultimately, this research 

advocates for targeted strategies and policies to address the systemic inequities affecting urban 

drinking water quality, contributing significantly to the environmental justice discourse.  
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1 INTRODUCTION  

In an era marked by the growing convergence of environmental injustice, environmental 

racism, and public health crises, the uneven security to safe drinking water in the United States 

becomes emblematic of these intertwined issues. Against this backdrop, a compelling discourse 

unfolds, shedding light on the disproportionate impact of water quality violations across the 

United States (Allaire et al., 2018; Fu et al., 2020; Martinez-Morata et al., 2022; McDonald & 

Jones, 2018). Notably, this narrative reveals how communities burdened by socioeconomic and 

demographic vulnerabilities disproportionately bear the brunt of these violations, linking 

specific, quantifiable disparities to broader systemic injustices. Further illuminated through case 

studies from various states, it becomes clear that marginalized communities, particularly 

communities of color and low-income areas, face heightened risks of exposure to unsafe drinking 

water (Ding et al., 2022; Uche et al., 2021).  

Thus, the tenets of environmental injustice and racism take on a visceral reality through the 

lens of high-profile water crises. The tragedy of Flint, Michigan�¶s lead-contaminated water and 

the perilous lead levels in Newark, New Jersey�¶s tap water have become well-documented 

symbols of America�¶s drinking water crises (Anselm, 2021; Centers for Disease Control and 

Prevention, 2020; Clauser, 2019; Corasaniti et al., 2019; Pulido, 2016; Ranganathan, 2016) 

Meanwhile, the infiltration of per- and poly-fluoroalkyl substances�² an emerging and insidious 

class of contaminants�² into Georgia�¶s drinking water presents a new challenge, yet it has not 

received the same level of public attention (Chang et al., 2021; De Amorim et al., 2019; Lutz & 

Lamm, 2023). These instances are vivid chapters in the ongoing story of America�¶s drinking 

water inequity and transcend statistics, embodying the catastrophic failures of oversight and the 
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dire consequences of neglecting the environmental rights of low-income and racially and 

ethnically diverse communities. 

Moreover, in Georgia, environmental injustices cast a long shadow over marginalized 

communities. These injustices reflect deep-seated systemic failures, evidenced by a historical 

disregard for the welfare of disadvantaged populations. Ranging from flooding and water 

contamination to air pollution, these injustices are symptoms of a deeper malaise, a reflection of 

long-standing neglect and an entrenched hierarchy of value placed on different communities 

(Aldridge, 2018; Belt, 2017; L. J. Davis et al., 2022; M. Davis et al., 2022; Debbage, 2019; 

Estep, 2018; Grapevine, 2022; Grunwell et al., 2024; Hardy et al., 2017; Jelks et al., 2018, 2020; 

McCormack, 2022; Milligan et al., 2021; Science for Georgia, 2023).  

In metro Atlanta, the shadow of environmental injustice extends with particular intensity, 

manifesting in realities that hit close to home for many residents, especially in predominantly 

black communities. For example, in metro Atlanta, unsafe drinking water quality is of particular 

concern to many racially and ethnically diverse communities. Schools in Dekalb County grapple 

with lead contamination in their drinking water, while many counties in metro Atlanta have 

drinking water supplies infiltrated with per- and poly-fluoroalkyl substances unbeknownst to 

them (Chang et al., 2021; Chattahoochee Riverkeeper, 2021; De Amorim et al., 2019; Lutz & 

Lamm, 2023). These cases highlight not just isolated injustices but symptoms of widespread 

systemic issues that infringe upon the fundamental right to clean and safe drinking water and 

expose and exacerbate the underlying racial and socioeconomic inequities affecting these 

communities. 

Within this context, the concept of the water cost burden emerges as a critical lens for 

examining the racial, economic, and social ramifications of disparities in access to safe drinking 
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water. Expanding beyond the conventional focus on financial stress from water bills (Grupper et 

al., 2021; Jaffee, 2023; Wilson et al., 2023), this concept gains relevance in metro Atlanta, where 

the trend towards bottled water consumption signals underlying concerns about tap water quality 

(Levy, 2018; Petersen, 2018). This preference points to more than individual choice; it suggests 

that apprehensions regarding water safety and a profound distrust in the public water supply, 

stemming from historical neglect, contribute to water insecurity and exacerbate the water cost 

burden.  

Given these pronounced disparities and environmental injustices, it is essential to investigate 

the variation in drinking water quality across different socioeconomic and demographic groups 

in metro Atlanta. Thus, this research aimed to analyze the distribution of water quality violations 

throughout Water Service Areas (WSAs) in metro Atlanta counties in Georgia, as defined by the 

Atlanta Regional Commission (Atlanta Regional Commission, 2023). Secondly, this research 

aimed to examine an association between water quality violations, socioeconomic factors, and 

demographic factors of each WSA in metro Atlanta to identify disparities in violations utilizing 

regression models. Lastly, this study aimed to develop a survey tool to explore localized, 

community-centric research methodologies, emphasizing the broader racial, social, and 

economic impacts of the water cost burden in metro Atlanta.  

Through this work, we aim to contribute to the ongoing dialogue on environmental justice, 

pushing for solutions that address not only the symptoms but also the very foundations of the 

systemic inequities in urban drinking water quality. 
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2 LITERATURE REVIEW  

2.1 Drinking Water Ineq uity  and Environmental Justice in the United States  

The tapestry of American society, rich in its diversity, is paradoxically woven with 

threads of inequity, prominently seen in the realm of safe drinking water. The concept of 

drinking water inequity transcends mere inconvenience, revealing a deep-seated disparity that 

mirrors the socioeconomic and racial chasms dividing the nation (Pulido, 2016; Ranganathan, 

2016). In this land of supposed equality, the reality is starkly different �²  a mosaic of 

communities languishing without safe drinking water, their plight obscured by the veil of 

modernity and progress (Uche et al., 2021). The narrative of safe drinking water in the United 

States is thus complex, marked by contradictions where the basic necessity of clean water is a 

luxury beyond reach for some, laying bare the underlying structures of inequity that beset our 

society (Liboiron, 2021). 

Safe drinking water inequity is not just a matter of chance; it is deeply interwoven within 

the racial and socioeconomic fabric, looming large over communities of color and those 

economically disadvantaged (Mohai et al., 2009). As Brulle and Pellow (2006) elucidate, 

disparities are symptomatic of systemic issues, indicative of a broader systemic issue rooted in 

historical injustices perpetuated by existing societal structures. The pronounced contrast in water 

quality between affluent, majority-white communities and low-wealth communities of color is a 

testament to this enduring divide, highlighting how privilege, poverty, and race dictate the purity 

of water flowing from the taps of America�¶s homes (Allaire et al., 2018; Ding et al., 2022; Fu et 

al., 2020; Martinez-Morata et al., 2022; McDonald & Jones, 2018).  

Within this context, the principles of environmental justice and racism emerge as critical 

lenses to view the issue of drinking water quality inequities (Karasaki et al., 2023). The historical 
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contours of environmental justice trace back to movements that recognized the intersectionality 

of environmental issues with race and class, challenging the status quo that relegated 

marginalized communities to the role of silent victims in the face of environmental degradation 

(Brulle & Pellow, 2006; Bullard et al., 2008; Mohai et al., 2009; Wright, 2021). Building on this 

foundation, the environmental justice framework is a powerful analytical tool, peeling back the 

layers of injustice contributing to disparities in safe drinking water access. Balazs and Ray 

(2014) reveal how these disparities are not simply environmental or technical issues but are 

deeply interwoven with broader racial and social inequities. 

It is within this web of inequity that environmental racism emerges as a specific form of 

environmental injustice. Environmental racism sees communities of color disproportionately 

impacted by environmental hazards due to systemic racial discrimination, a sharp contrast to the 

broader concept of environmental injustice, which affects various populations, including 

socioeconomically disadvantaged groups, irrespective of race or ethnicity (Bullard et al., 2008; 

Kaufman & Hajat, 2021; Pulido, 1996, 2000; Wright, 2021). As a result, the impact of 

environmental racism becomes even more pronounced, with communities of color more likely to 

suffer from poor water quality (Balazs et al., 2011; Martinez-Morata et al., 2022; McDonald & 

Jones, 2018; Uche et al., 2021). To this end, environmental racism is not a coincidence but a 

consequence of a long history of segregation, disinvestment, and discrimination, making it a 

poignant chapter in the broader narrative of racial injustice in the United States (Kaufman & 

Hajat, 2021; Pulido, 2016; Ranganathan, 2016; Wright, 2021). The theoretical underpinnings of 

environmental racism provide a crucial foundation for understanding the multifaceted nature of 

water inequity, highlighting the role of systemic racism in perpetuating disparities in access to 

clean and safe water. 
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Furthermore, case studies from Flint, Newark, and, more recently, select counties in 

Georgia shed light on the disproportionate impact of water quality issues on marginalized 

communities. The water crisis in Flint, with its deep roots in environmental racism and systemic 

neglect, serves as a harrowing example of the consequences of ignoring the environmental rights 

of predominantly Black communities (Centers for Disease Control and Prevention, 2020; Pulido, 

2016; Ranganathan, 2016). Newark�¶s struggle with lead contamination further echoes the 

persistent neglect and oversight that plague communities of color (Anselm, 2021; Clauser, 2019; 

Corasaniti et al., 2019). The emergence of per- and poly-fluoroalkyl substances in predominantly 

Black counties in Georgia extends the narrative of environmental injustice, highlighting the 

urgent need for targeted research and proactive measures to confront and rectify the systemic 

inequities that taint water quality across colored communities (Chang et al., 2021; De Amorim et 

al., 2019; Lutz & Lamm, 2023). This evolving situation amplifies concerns of environmental 

injustice and underscores the complexity of water insecurity issues facing the United States.  

2.2 Water Insecurity: Scope and Effects in the United States 

Water insecurity in the United States is woven with complex threads within the public 

health domain, transcends the conventional discourse of access and scarcity, and evolves into a 

multifaceted specter haunting the United States. It embodies a profound quandary where the 

mere availability of water does not suffice; the water must also be safe, palatable, and reliable. 

Jepson (2012), Jepson, Budds, et al. (2017), Meehan et al. (2020), Wutich et al. (2022), and 

Rosinger and Broyles (2023) broaden the conventional scope of water insecurity by weaving 

together its cultural, physical, political, psychological, socioeconomic, and structural dimensions, 

offering a comprehensive perspective crucial for the discourse on public health and social well -

being. This expanded perspective reveals the nuanced layers of human-water interactions, 
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emphasizing the critical need for a holistic approach to addressing the complexities of water 

insecurity (Mishra et al., 2021; Mueller & Gasteyer, 2021; Stoler et al., 2012; Wutich & 

Ragsdale, 2008). 

Moreover, the fear of contamination, encompassing emotional and social ramifications 

that permeate individuals�¶ daily lives, as highlighted by Wutich and Brewis (2014), becomes a 

pervasive shadow that looms large over marginalized communities, affecting their mental health 

and social dynamics. This psychological burden, as Stevenson et al. (2012) explain, contributes 

to a heightened sense of vulnerability, exacerbating the stress associated with socioeconomic 

struggles. The narrative, thus, shifts from a problem of supply to a crisis of quality and 

perception, challenging the very fabric of community trust and cohesion (Sultana, 2011). 

Furthermore, the prevalence of drinking water insecurity reveals regional disparities that 

underscore the United States�¶ fragmented water landscape. Studies by Balazs et al. (2011) and 

Linton and Budds (2014) showcase how these disparities are not random but are intricately 

linked to historical, socioeconomic, and environmental factors. The Southwest�¶s drought-prone 

conditions juxtapose the industrial Midwest�¶s legacy pollutants, highlighting a spectrum of 

insecurity that varies from coast to coast. The work by Swyngedouw (2005) underscores the role 

of political ecology in these regional disparities, revealing how power dynamics and policy 

decisions contribute to the uneven distribution of water security, thus framing a complex 

interplay between natural and human-made factors. 

Nevertheless, the intersectionality of water insecurity with socioeconomic and 

demographic variables presents a stark tableau of inequity. Marginalized communities, 

particularly those of color and lower economic standing, disproportionately bear the brunt of 

water insecurity. These populations, historically sidelined in environmental policymaking, 
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encounter a myriad of barriers to safe drinking water, a reality that is both a cause and 

consequence of broader systemic inequities (Jepson, 2012; Jepson & Lee Brown, 2014; Linton & 

Budds, 2014). This further illuminates the cyclical nature of deprivation, where water insecurity 

perpetuates racial and socioeconomic disparities, thereby entrenching communities in a relentless 

cycle of vulnerability (Young & Miller, 2022). 

The impact of drinking water insecurity on marginalized communities manifests as a  

profound societal concern intertwined with threads of environmental justice and racism. The  

scholarship of Bullard et al. (2008) and Taylor (2000) provides a poignant critique of the 

environmental justice paradigm, which illustrates how water insecurity serves as a lens through 

which the historical contours of racism and marginalization can be viewed. These insights and 

empirical research reveal the layered complexities facing these communities, where water 

insecurity becomes a symbol of neglected rights and unmet promises. 

2.3 Legislative Framework for Drinking Water Qual ity in the United States  

The Safe Drinking Water Act (SDWA) of 1974 stands as an edifice in the landscape of 

environmental regulation, conceived with the grand vision of ensuring the sanctity of the nation�¶s 

drinking water (EPA, 2023b). This legislative piece empowers the Environmental Protection 

Agency (EPA) to impose stringent standards for maximum contaminant levels or the highest 

level of specific contaminants allowed in drinking water (EPA, 2024a). Despite the Act�¶s noble 

intentions and significant amendments aimed at fortifying its framework, the SDWA�¶s journey 

has been marred by challenges that resemble the very contaminants it seeks to eliminate 

(Weinmeyer et al., 2017). The act has been critiqued for its inadequate oversight of smaller water 

systems, often left in the shadows of compliance due to resource constraints (Vanderslice, 2011).  
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Furthermore, the slow pace of updating maximum contaminant levels and incorporating 

new contaminants has highlighted weaknesses in the SDWA�¶s framework, revealing a 

disconcerting lag between scientific discovery and regulatory response (EPA, 2024b). This delay 

threatens public health, leaving communities vulnerable to emerging dangers in their drinking 

water (Weinmeyer et al., 2017). Additionally, the complexity of water regulation, coupled with 

the uneven allocation of resources and enforcement, results in inconsistent application of the Act, 

especially in low-income communities and communities of color (Allaire et al., 2018; Balazs et 

al., 2011; Ding et al., 2022; Martinez-Morata et al., 2022; McDonald & Jones, 2018; Uche et al., 

2021). Such disparities compromise the SDWA�¶s primary objective of ensuring universal access 

to safe drinking water. 

Parallel to the legislative framework, the Safe Drinking Water Information System was 

envisioned as a repository to track and monitor water systems�¶ adherence to SDWA standards 

(EPA, 2023c). Theoretically, this system should serve as the omniscient eye, overseeing water 

quality data. However, the reality is steeped in limitations that overshadow its efficacy. While 

ambitious in scope, the Safe Drinking Water Information System grapples with the challenge of 

inconsistent data reporting and variations in state-level enforcement, leading to a fragmented 

picture of national water quality (Allaire et al., 2018; McDonald & Jones, 2018). This 

incongruity arises from the diverse methodologies states employ to collect and submit data, 

compounded by technological disparities that hinder comprehensive data aggregation and 

analysis (Marston et al., 2022). The result is an incomplete picture of water quality data, where 

crucial information is missing, leaving researchers with incomplete insights. This systemic flaw 

not only obscures the accurate scale of non-compliance and public health risks but also impedes 
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the proactive identification and rectification of systemic water quality issues, thereby placing at-

risk communities in a state of uncertain vulnerability (Weinmeyer et al., 2017). 

2.4 Limitations in Environmental Enforcement in Georgia and Public Concerns  

In the diverse landscapes of Georgia, the state�¶s Environmental Protection Division 

(GAEPD) enforces the SDWA with a methodology primarily dictated by the size of community 

water systems (Georgia Office of the Secretary of State, 2024). This size-centric approach, while 

ostensibly logical, may inadvertently gloss over the nuanced needs of smaller yet profoundly 

impacted communities (McDonald & Jones, 2018; Vanderslice, 2011). These communities, often 

rich in diversity, yet underserved, also often find their concerns relegated to the margins 

compared to a broader populous. This misalignment, as illuminated by Vanderslice (2011) and 

McDonald and Jones (2018), suggests a gap in protection, where the true spectrum of 

vulnerability remains obscured by the shadow of majority metrics and breeds disparities in 

monitoring and response and risks, leaving these communities exposed to the silent siege of 

contamination, a reality at odds with the foundational promise of the SDWA. 

In this milieu, the revelations of varying levels of satisfaction, particularly the discernible 

apprehension towards public water sources compared to the guarded peace found in private wells 

or the sanctuary of bottled water, sketch a portrait of underlying unease in Georgia. This 

spectrum of sentiment, as captured by Evans et al. (2011), underscores the vital need for a 

dialogue between the public�¶s expectations and the GAEPD�¶s strategies. It calls for an evolution 

in monitoring practices, suggesting a pivot towards a more inclusive approach that mirrors the 

diverse needs and voices of Georgia�¶s populace. 

In this light, the narrative woven by public opinion and regulatory action converges on a 

shared path: the quest for clarity, safety, and trust in the water that sustains life in Georgia 
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(Evans et al., 2011). The palpable disconnect between the public�¶s perception and the purported 

purity of their water supplies underscores a pressing need for a paradigm shift that transcends the 

conventional metrics of population size. It invites a harmonious blend of vigilance and empathy, 

ensuring that every drop of water and every voice that seeks its purity is acknowledged in 

Georgia�¶s journey toward environmental justice. 

2.5 The Water Cost Burden: Economic and Social Dimensions of Drinking Water 

The Water Cost Burden, typically referred to as the percentage of a household�¶s income 

dedicated to covering water and sewer expenses, is a key indicator of water affordability and 

economic strain (Patterson et al., 2023). This measurement highlights how water, essential for 

basic human needs, can become a significant financial challenge for families, particularly in 

underprivileged communities. The measurement of the Water Cost Burden, highlighting 

significant financial challenges associated with water access, sets the stage for Swyngedouw 

(2004), who paints a vivid picture of the sociopolitical underpinnings of water governance, 

challenging the simplistic view of water as merely a commodity. His critique indirectly informs 

the concept of the water cost burden by revealing how water governance, shaped by complex 

power dynamics and economic interests, impacts accessibility and affordability. This critical lens 

is further refined by Cardoso and Wichman (2022), who dissect the layers of water affordability, 

revealing the entanglement of economic policies, social inequities, and political agendas. Their 

work provides a nuanced understanding that transcends conventional economic models, 

suggesting that the interplay between these factors contributes to systemic barriers that prevent 

equitable water access. Pacheco-Vega (2019) extends this critique by delving into the politics of 

bottled water within lax regulatory environments, highlighting a global trend where 

governmental failures exacerbate the water cost burden, subtly coercing populations towards 
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more expensive and privatized solutions, therefore exposing the water cost burden as a reflection 

of deeper societal fractures, underscoring the need for a holistic understanding that transcends 

traditional economic analyses. 

Moreover, the disproportionate impact of the water cost burden on marginalized 

communities is a glaring manifestation of environmental injustice, magnified through the lens of 

economic and racial disparities. Prevailing water affordability metrics reveal a systemic neglect 

of the lived experiences of the most marginalized populations (Goddard et al., 2021, 2022). This 

gap in the assessment parallels the assertions made by Pulido (1996) in the exploration of 

environmental racism, suggesting a pattern of neglect that extends beyond environmental issues 

to encompass basic human needs. The analysis becomes more pointed with the work of Hu et al. 

(2011), who explore perceptions of water quality that drive reliance on bottled water, a decision 

fraught with financial implications. Thus, the investigation into the intertwined nature of bottled 

water consumption, distrust, and inequity presents a critical narrative: the choices made by 

marginalized communities are less about preference and more about survival, challenging the 

notion that bottled water is a luxury rather than a compelled substitute due to systemic failures 

(Jaffee, 2023). 

Furthermore, the extensive ramifications of the water cost burden on public health and 

social equity call for a rigorous reevaluation of current water policies. Greer (2020) underscores 

the dire consequences of inadequate public water infrastructure financing, linking it directly to 

exacerbating inequities. This argument gains depth when juxtaposed with the examination of 

water privatization, which critiques the neoliberal agenda driving water commodification (Loftus 

& Mcdonald, 2001). This shift burdens economically marginalized communities and erodes the 

social contract, undermining public trust in water utilities. The literature review by Fagundes et 
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al. (2023) further cements this argument, emphasizing that current water affordability analyses 

fall short of capturing the nuanced impacts of these policies on different demographics.  

In the context of metro Atlanta, the existing literature reveals a significant oversight in 

the nuanced understanding of the water cost burden, particularly in its interplay with trust and 

public perception. The susceptibility of urban centers to water insecurity, mainly through 

instances of poor quality, which limits usability, manifests distinctly within the unique 

socioeconomic and racial landscape of Atlanta, highlighting how water insecurity is not just a 

matter of supply and demand but is deeply interwoven with the city�¶s historical inequities and 

demographic disparities (Padowski & Jawitz, 2012). However, this critical discourse often 

overlooks the consequential cycle where diminished public trust leads to increased bottled water 

consumption, further stratifying communities along financial, emotional, cultural, physical, 

social, and psychological lines (Figure 1).  

 

Figure 1: Factors Contributing to the Water Cost Burden in Metro Atlanta 
 

While research by Wilson et al. (2023) and insights from Grupper et al. (2021) provide 

enlightening perspectives on the financial implications of water insecurity, they slightly touch 

upon the broader consequences. This critical discourse often overlooks the consequential cycle 
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where diminished public trust leads to increased bottled water consumption, further stratifying 

communities not just financially but also emotionally, culturally, physically, socially, and 

psychologically. Addressing this requires a deliberate shift from broad generalizations to more 

targeted investigations. Implementing a Water Cost Burden Survey could dissect the layers of 

distrust, economic burden, and societal impacts that can address the root causes of water 

insecurity. However, understanding these dynamics through strategic research is just the first 

step; meaningful alleviation of the water cost burden requires subsequent advocacy and 

actionable interventions. These efforts must actively engage and empower marginalized 

communities, enabling them to advocate for reforms to water governance systems in metro 

Atlanta and other urban centers to address water insecurity effectively. 

2.6 Existing Surveys and Research on Water Insecurity and Cost Burden 

In the realm of environmental justice, water insecurity emerges as a poignant symbol of 

inequity; a sentiment echoed across a multitude of studies and scholarly dialogues. The 

Household Water Insecurity Experiences (HWISE) Research Coordination Network initiative 

stands out, pioneering in its global assessment of water security issues, yet its findings resonate 

profoundly with the nuanced fabric of American socioeconomic landscapes (Young, Boateng, et 

al., 2019; Young, Collins, et al., 2019). Concurrently, domestic research has delved into the 

depths of financial water cost burdens, unearthing the disproportionate strain on marginalized 

populations (Mack & Wrase, 2017). These investigations weave a narrative of disparity, painting 

a vivid picture of the multifaceted challenges underprivileged communities face in securing one 

of life�¶s most fundamental resources: water. Nevertheless, the nuanced exploration by Jones et 

al. (2006) into public perceptions of drinking water further enriches this dialogue, highlighting 

the critical interplay between individual perceptions and broader systemic issues, particularly for 
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residents relying on private water supplies. This study is instrumental in painting a 

comprehensive picture of water insecurity, as it sheds light on the subjective dimensions of the 

issue, revealing how personal experiences, awareness, and socio-cultural factors shape 

individuals�¶ understanding and responses to water quality and safety (Jones et al., 2006).  

Furthermore, the methodologies embraced by these studies reflect a conscientious blend 

of breadth and depth. For example, HWISE surveys exemplify this approach, employing 

rigorous, multidimensional scales to gauge water security across varied cultural and geographic 

settings (Stoler et al., 2021). This approach is complemented by work done by Jepson (2014), 

which provides a unique lens on the experiences of communities in colonias along the United 

States-Mexico border, offering a poignant contrast to traditional water security metrics. Within 

the United States, detailed statistical analyses juxtaposed with personal narratives have shed light 

on the stark realities behind water affordability crises, particularly in urban environments (Mack 

& Wrase, 2017). These methodological choices underscore the complexity of water insecurity, 

transcending physical scarcity to encompass issues of affordability, quality, and reliability, 

offering a holistic view of the challenges at hand. 

Moreover, in urban centers like metro Atlanta, the insights gleaned from national and 

international studies illuminate the intricacy between socioeconomic status, racial demographics, 

and water security (Balazs & Ray, 2014; Jepson, 2014; Jepson, Wutich, et al., 2017; Jones et al., 

2006; Stoler et al., 2021, 2023). The extensive work by Young, Collins, et al. (2019) and Young, 

Boateng, et al. (2019) on the HWISE scale further underscores this point, providing a validated 

measure to systematically assess household water insecurity across diverse contexts, thereby 

enhancing our understanding of the global and localized facets of water insecurity. 
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However, despite the wealth of existing research, gaps remain, particularly in the 

nuanced examination of local contexts such as urban centers like metro Atlanta. The broader 

narratives of water insecurity and affordability provide a scaffolding. Nevertheless, there is a 

conspicuous absence of in-depth, place-based studies that dissect the unique socioeconomic and 

demographic dynamics at play. This lacuna in the literature signals a critical opportunity to delve 

into the specificities of metro Atlanta�¶s water quality challenges, thereby contributing a vital 

piece to the larger puzzle of environmental justice. The collective works of the HWISE Research 

Coordination Network and the pioneering scales developed, emphasize the critical need for such 

localized, in-depth explorations. 

2.7 Global Challenges, Local Realities: A Closer Look at Metro Atlanta 

A complex panorama of drinking water inequity and environmental justice in the United 

States reveals a landscape marked by racial, socioeconomic, and geographic disparities. Studies 

such as those by Pulido (2016), Ranganathan (2016), and others have illuminated the intricate 

layers of systemic issues that foster inequities in safe drinking water access, particularly 

highlighting the interwoven nature of race and poverty with environmental justice concerns 

(Brulle & Pellow, 2006; Mohai et al., 2009). These findings resonate with the broader narrative 

of water insecurity, expanded upon by scholars like Jepson, Budds, et al. (2017) and Rosinger 

and Broyles (2023), who have outlined the multifaceted dimensions of water challenges, 

transcending availability to include aspects of safety, reliability , and socio-cultural impacts. 

However, while this body of work provides a solid foundation, it also exposes significant 

gaps, especially in localized contexts such as metro Atlanta. The literature indicates a lack of in-

depth, place-based studies that specifically address the nuances of water insecurity, the water 

cost burden influenced by water contamination, and how these issues intersect with race and 
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socioeconomic status. This gap is critical, as metro Atlanta�¶s unique demographic and 

environmental landscape presents opportunities for understanding and addressing water 

insecurity (Jepson, 2012; Jepson, Wutich, et al., 2017). Moreover, this is particularly relevant in 

light of findings by scholars such as Hu et al. (2011) and Goddard et al. (2021, 2022), who have 

pointed out the significant implications of bottled water reliance due to distrust in public water 

systems. The water cost burden, as delineated by Swyngedouw (2004) and Cardoso & Wichman 

(2022), extends beyond financial implications, impacting social equity and environmental 

justice, which are core elements that are yet to be fully explored in the context of metro Atlanta. 

This literature review sets the groundwork for the current research, aiming to address 

these gaps by focusing on the localized realities and challenges faced by communities in metro 

Atlanta, their impact on water insecurity, and how these elements collectively influence the 

water cost burden, with a sharp eye on racial and socioeconomic dimensions. The pressing need 

for this research is accentuated by the absence of detailed, place-based studies that interlink 

water insecurity with contamination concerns and social and economic burdens within unique 

urban American settings, highlighting an urgent gap for targeted, impactful investigations. By 

filling this void, we can contribute to a more nuanced understanding of racial and socioeconomic 

dimensions of water insecurity, enhancing the discourse on environmental justice and informing 

the development of targeted equitable water policies and practices. 
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3 METHODS 

3.1 Data Sources and Data Collection  

To explore the nuances of drinking water contamination in metro Atlanta, this study 

examined the association between Socioeconomic Vulnerability, Racial & Ethnic Minority 

Status, and water quality violations in Water Service Areas (WSAs) by analyzing and integrating 

multiple datasets obtained from various sources. The first step in the data collection process 

required methods to reconcile geographic and attribute incompatibilities between these data 

sources. Key datasets included information from the Safe Drinking Water Information System 

Federal Reporting Services, overseen by the EPA, providing data on public water systems across 

the United States. This encompassed data on system violations, enforcement actions, population 

served counts, and system characteristics from January 1, 2014, to January 1, 2024 (EPA, 2023a, 

2023c). However, the data from the Safe Drinking Water Information System Federal Reporting 

Services lacked explicit details regarding the source of the population numbers and their 

corresponding time frame. Additionally, data on the public water system identification, 

ownership type, and primary water source used as of December 1, 2023, was sourced from the 

GAEPD (GAEPD, 2023). Data on WSAs served by community water systems were sourced 

from the U.S. Community Water Systems Service Boundaries (v3.0.0). This dataset, developed 

by the Environmental Policy Innovation Center and SimpleLab on November 01, 2022, 

encompassed 45,973 community water systems, or 97% of the United States population served 

by active community water systems. This dataset utilized a hierarchical methodology to define 

WSAs, with Tier 1 WSAs explicitly provided by states, Tier 2 WSAs aligned with the 

boundaries of towns or cities using Census Place TIGER polygons, and Tier 3 WSAs defined by 
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statistical modeling to estimate WSAs around the water system location and service population 

(Environmental Policy Innovation Center & SimpleLab, 2022). 

To assess the socioeconomic and demographic features of each WSA in metro Atlanta, the 

2020 Social Vulnerability Index (SVI), based on American Community Survey data from 2016-

2020 by Census Block Groups, was utilized. This dataset, developed by the Centers for Disease 

Control and Prevention, was accessible via Harvard�¶s Dataverse platform and provided in-depth 

insights into community vulnerabilities, informed by Socioeconomic Vulnerability  or Theme 1 

(below 150% poverty, unemployed, housing cost burden, no high school diploma, and no health 

insurance), Household Characteristics or Theme 2 (aged 65 and older, aged 17 and younger, 

civilian with a disability, single-parent households, and English language proficiency), Racial &  

Ethnic Minority Status or Theme 3 (Hispanic or Latino (of any race); Black and African 

American, Not Hispanic or Latino; American Indian and Alaska Native, Not Hispanic or Latino; 

Asian, Not Hispanic or Latino; Native Hawaiian and Other Pacific Islander, Not Hispanic or 

Latino; Two or More Races, Not Hispanic or Latino; Other Races, Not Hispanic or Latino), and 

Housing Type and Transportation or Theme 4 (multi-unit structures, mobile homes, 

crowding, no vehicle, and group quarters) (Bryan, 2022; Centers for Disease Control and 

Prevention, 2022). These themes are calculated as percentile ranking values and range from 0 to 

1 (Bryan, 2022; Centers for Disease Control and Prevention, 2022). Complementing these 

resources, the Atlanta Regional Commission�¶s Open Data and Mapping Hub, as of 2023, offered 

detailed regional mapping data on metro Atlanta (Atlanta Regional Commission, 2023). Lastly, 

the 2023 TIGER/Line Shapefiles from the United States Census Bureau provided spatial 

boundary files needed to link the SVI data to their corresponding geographic identifiers (United 

States Census Bureau, 2023).  
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3.2 Data Reconciliation  

  Data harmonization and spatial alignment aimed at improving the interoperability of 

datasets was achieved through the use of Geographic Information Systems (GIS). Spatial data 

was reprojected to a standard coordinate system prior to any analysis. Next, by conducting 

spatial intersects, we removed WSAs outside the 11-county metro Atlanta study area designated 

by the Atlanta Regional Commission, as shown in Figure 2. During the process of data 

evaluation, inaccuracies in county definitions were observed. These were corrected through a 

manual investigation of the dataset, ensuring that each WSA was accurately assigned to its 

proper county utilizing spatial querying and editing. Transient water systems, or water systems 

that do not regularly serve the same people on a regular basis were excluded, concentrating 

solely on community water systems that provide a permanent water supply to WSA populations 

year-round. Mislocated WSAs were carefully identified and corrected through ground 

verification using GIS-based geocoding and manual placement and were designated as Tier 4. 

Additionally, Safe Drinking Water Information System Federal Reporting Services data 

on system violations and population served counts, and GAEPD data on public water system 

identification, ownership type, and primary water source used were filtered and spatially joined 

to WSAs in the metro Atlanta region. We did not differentiate between types of system 

violations, which can range from exceedances in contaminant levels to failures in monitoring or 

reporting. This approach allowed us to focus on the presence of any violations within WSAs 

rather than the specifics of each violation. We then removed two WSAs that lacked measurable 

geometry or served no population.  

Next, we merged SVI percentiles with the 2023 TIGER/Line Block Group Shapefiles and 

spatially joined them to block groups within metro Atlanta. Lastly, SVI percentiles were 
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classified into four categories�² low (0 to 0.25), moderate (0.26 to 0.50), high (0.51 to 0.75), and 

very high (0.76 to 1.00) Socioeconomic Vulnerability or Racial & Ethnic Minority Status�²

streamlining the comparison of the data across various block groups in WSAs. Furthermore, 

within our study�¶s context, WSAs in metro Atlanta closely represent their corresponding county 

populations. However, some WSA boundaries may be disproportionately small compared to the 

actual population sizes, suggesting a possible error in visually representing these numbers. A 

notable case is Gwinnett County, where the population size was 984,825, but the WSA 

boundaries covered only a small proportion of the areas served in the county. 

 

Figure 2: Metro Atlanta study area in Georgia 
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3.3 Data Analyses 

The spatial distribution of Socioeconomic Vulnerability and Race & Ethnic Minority Status 

within each WSA was analyzed using GIS alongside geospatial extraction techniques using 

ArcGIS Pro (Version 3.2). Our examination explicitly concentrated on block group Social 

Vulnerability (Theme 1) and Racial & Ethnic Minority Status (Theme 3) percentiles, chosen for 

their socioeconomic and demographic representation on a granular level. Block group data for 

these themes were extracted to the spatial extent of the WSAs within metro Atlanta (Verbyla, 

2002). Although spatial realignment procedures such as Dasymetric mapping can be used to 

reallocate data across misaligned boundaries, those procedures were not employed due to the 

ordinal nature of the SVI percentiles. A manual interval classification method was applied to SVI 

Themes 1 and 3, grouping percentile data for detailed spatial analysis within each WSA (ESRI, 

2024). The breaks were set at 0-0.25, 0.26-0.50, 0.51-0.75, and 0.76-1.00 to provide clear 

distinctions among varying Socioeconomic Vulnerability levels and Racial & Ethnic Minority 

Status across block groups in WSAs. We then calculated the average SVI percentiles for Themes 

1 and 3 per WSA, excluding block groups with missing data on SVI percentiles. 

 To investigate the association between Socioeconomic Vulnerability and Racial & Ethnic 

Minority Status on water quality violations within metro Atlanta�¶s WSAs, we conducted a 

standard multiple regression analysis using SPSS Statistics software (Version 29.0), setting the 

significance threshold at p < .05. Variables used in the regression model included ungrouped 

average SVI percentiles for Themes 1 and 3, and population size as explanatory variables, and 

the occurrence of water quality violations as the response variable. Note that population size was 

included as a control variable to account for WSA size and population variations.  
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3.4 Water Cost Burden Survey Design 

In collaboration with community-based organizations in metro Atlanta, we developed a 

survey. The survey is segmented into several key areas to capture a wide range of data pertinent 

to assessing the water cost burden in metro Atlanta. The Demographic and Background 

Information section intends to collect comprehensive socioeconomic and demographic data from 

respondents, including residence location, racial and ethnic background, household size, and 

income range. This foundational data will enable a detailed analysis of how drinking water 

quality concerns and its economic impacts vary across diverse community segments, not just 

socioeconomic profiles. 

In the Drinking Water Quality Concerns and Consumption Habits section, the survey seeks 

to elucidate respondents�¶ concerns regarding the safety of their tap water and their corresponding 

water consumption behaviors based on their trust in tap water. The Drinking Water Quality 

Concerns and Consumption Habits part of the questionnaire assesses how public concerns 

influence personal and household water use practices, especially in relation to tap and bottled 

water consumption. This linkage is crucial for understanding the psychological and practical 

ramifications of water quality concerns on consumer behavior, directly informing the perceived 

water cost burden. 

The Water Affordability segment will directly address the financial challenges associated 

with water service costs. Asking questions about the frequency of late bill payments, the 

financial strain of water bills, and any resultant sacrifices made to pay for water, this section will 

highlight the economic pressures households face in metro Atlanta due to water expenses. The 

Water Affordability section is pivotal in quantifying the direct economic burden of water costs, 

distinguishing between affordability issues and financial hardships experienced by respondents. 
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Furthermore, the Bottled Water Consumption and Purchase Patterns section is crafted to 

explore the additional economic burden households may incur from bottled water due to 

concerns over tap water quality. This includes questions on affordability, frequency of purchase, 

and average expenditure on bottled water, shedding light on the financial implications of 

perceived water quality issues. The section will highlight the indirect costs associated with water 

quality concerns, including the premium paid for perceived safety and convenience. 

Lastly, the survey includes a Community Needs section featuring an open-ended question 

inviting participants to voice any additional concerns or express concerns about drinking water 

quality. The Community Needs section will help identify unmet needs and priorities and provide 

a more comprehensive understanding of metro Atlanta residents�¶ perspective on water quality 

and cost issues, highlighting areas for potential intervention and support. 
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4 RESULTS 

4.1 Water Service Area Analysis 

Our study examined 64 unique Water Service Areas (WSAs) across 11 counties, 

uncovering varying characteristics of WSAs in the metro Atlanta region, as illustrated in Figure 

3. Furthermore, our analysis revealed differences in vulnerability characteristics within these 

WSAs, highlighting the diverse socioeconomic and ethno-racial landscapes of WSAs shaping the 

region (Figures 4 and 5). These categories were used solely for descriptive purposes to illustrate 

the distribution of WSAs characterized by socioeconomic vulnerabilities and racial and ethnic 

minority populations. Additionally, by employing GIS-based geocoding and manual adjustments, 

we accurately repositioned mislocated WSAs, reclassifying 13 WSAs into Tier 4 (Figure 3). The 

resulting maps, instrumental in visually conveying each WSA�¶s distinct attributes and 

corresponding block group�¶s demographic and socioeconomic features, highlight specific areas 

of concern and interest (See Appendices A�² K). 
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Figure 3: Metro Atlanta Water Service Areas in Georgia 
 

 
 

Figure 4: Distribution of Socioeconomic Vulnerability Levels Among Metro Atlanta�¶s WSAs 
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Figure 5: Distribution of Racial & Ethnic Status Levels Among Metro Atlanta�¶s WSAs 
 

4.2 Executive Summary of Water Service Area Analysis 

Distinct patterns emerged among various WSAs based on the Average Socioeconomic 

Vulnerability Percentiles (Theme 1), Average Racial & Ethnic Minority Status Percentiles 

(Theme 3), severity levels, populations served, the number of reported water quality violations, 

and population-to-violation rates over ten years from 2014 to 2024 (Table 1). These results 

highlight specific WSAs where the severity of water quality injustices and the extent of the 

population affected present notable patterns, especially when juxtaposed with the number of 

reported violations. Such patterns provide critical insights into WSAs that require focused 

attention and resources to address water quality concerns (See Appendices A�² K). 

Very Vulnerable Populations and High Violations 

Water systems dependent on groundwater sources, such as Corinth Woods Subdivision 

WSA and Long�¶s Mobile Home Park WSA (See Appendices B and F), were notable for 

exhibiting high to very high severity levels in both Socioeconomic Vulnerability and Racial & 

Ethnic Minority Status (Table 1). Despite serving smaller populations, these areas reported a 
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significant number of violations, indicating potential systemic issues. Moreover, Dogwood 

Blossom Trailer Park WSA (See Appendix E), another groundwater source, stood out due to its 

high severity levels combined with the highest number of violations (68) and population-to-

violation rate (50 violations per 50 residents) among the evaluated WSAs despite serving a 

relatively small population (Table 1).  

Very Vulnerable Populations and Low Violations 

 Water systems with surface water sources, such as Clayton County Water Authority 

WSA and DeKalb County WSA (See Appendices B and D), had high to very high severity levels 

in both Socioeconomic Vulnerability and Racial & Ethnic Minority Status (Table 1). Despite 

serving large populations, these WSAs reported minimal violations, indicating a noteworthy 

contrast to their identified vulnerabilities. Specifically, DeKalb County WSA served a population 

of 743,000 but reported only three violations, mirroring a low population-to-violation rate (0 

violations per 50 residents) (Table 1). Similarly, Clayton County Water Authority WSA catered 

to 298,374 residents with the same low number of reported violations despite the population�¶s 

high vulnerability (Table 1). 

Less Vulnerable Populations and High Violations 

Water systems dependent on groundwater sources, such as Line Creek Estates WSA and 

Starr�¶s Mill Ridge Subdivision WSA, shown in Appendix F, were observed for their low severity 

levels in both Socioeconomic Vulnerability and Racial & Ethnic Minority Status (Table 1). 

Despite catering to smaller populations, these areas reported a surprisingly high number of 

violations (Table 1). Line Creek Estates, serving a population of 252, documented 47 violations, 

resulting in a population-to-violation rate of 9.33 violations per 50 residents (Table 1). Similarly, 
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Starr�¶s Mill Ridge Subdivision, with a population of 135, reported 41 violations, leading to a 

significantly high population-to-violation rate of 15.19 violations per 50 residents (Table 1). 

Less Vulnerable Populations and Low Violations 

 Water systems with surface water sources, such as Cumming WSA and Cherokee County 

WSA, shown in Appendices A and G, were highlighted for their moderate to low severity levels 

in both Socioeconomic Vulnerability and Racial & Ethnic Minority Status (Table 1). Despite 

serving significant populations, these areas reported a notably low number of violations (Table 

1). Cumming WSA, with a population of 58,661, reported only two violations, depicting a 

population-to-violation rate of 0 violations per 50 residents (Table 1). Likewise, Cherokee 

County WSA, serving a larger population of 189,542, mirrored this pattern with the same low 

number of reported violations (Table 1). 
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Table 1: Executive Summary of Water Service Area Analysis in Metro Atlanta
 

Water 
Service  

Area Name 

Water 
Source 

Average 
Socioeconomic 
Vulnerability  

Percentile 
(Theme 1) 

Average 
Racial & 
Ethnic 

Minority 
Status 

Percentile 
(Theme 3) 

Severity of 
Socioeconomic 
Vulnerability 

Percentile 
(Theme 1) 

Severity of 
Racial & 
Ethnic 

Minority 
Status 

Percentile 
(Theme 3) 

Population 
Served 
Count 

Violations 
(2014-
2024) 

Population
-to-

Violation 
Rates  
Per 50 

Residents 
(2014-
2024) 

DOGWOOD 

BLOSSOM 

TRAILER PARK 

Groundwater 0.60 0.65 High High 68 68 50.00 

CORINTH 

WOODS 

SUBDIVISION 

Groundwater 0.57 0.61 High High 75 53 35.33 

WOODLAND 

ROAD WATER 

ASSOCIATION 

Groundwater 0.27 0.97 Moderate Very High 39 25 32.05 

LONG�¶S 

MOBILE HOME 

PARK 

Groundwater 0.67 0.90 High Very High 78 49 31.41 
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STARR�¶S MILL 

RIDGE 

SUBDIVISION 

Groundwater 0.20 0.22 Low Low 135 41 15.19 

BEAVER RUIN 

SUBDIVISION 

Surface water 

purchased 

0.24 0.44 Low Moderate 94 26 13.83 

LITTLE 

MOUNTAIN S/D, 

NO. 1 HOA 

Groundwater 0.72 0.88 High Very High 61 13 10.66 

LINE CREEK 

ESTATES 

Groundwater 0.20 0.22 Low Low 252 47 9.33 

LANIER WOODS 

SUBDIVISION 

Surface water 

purchased 

0.48 0.43 Moderate Moderate 182 32 8.79 

WOOD CREEK 

SUBDIVISION 

Surface water 

purchased 

0.04 0.63 Low High 100 12 6.00 

FERNWOOD 

MOBILE HOME 

PARK 

Groundwater 0.67 0.90 High Very High 94 10 5.32 
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HEMBREE 

WATER 

Surface water 

purchased 

0.89 0.66 Very High High 257 26 5.06 

POOLE�¶S 

MOBILE 

MANOR 

Groundwater 0.77 0.73 Very High High 255 25 4.90 

NEWTON 

PLANTATION 

Groundwater 0.31 0.89 Moderate Very High 338 31 4.59 

FOUR SEASONS 

MOBILE HOME 

PARK 

Groundwater 0.35 0.51 Moderate High 600 52 4.33 

HI ROC SHORES 

ASSOCIATION 

Groundwater 0.79 0.90 Very High Very High 655 56 4.27 

NORCROSS 

MOBILE HOME 

VILLAGE  

Groundwater 0.89 0.82 Very High Very High 543 42 3.87 

FAYETTE 

MOBILE HOME 

PARK 

Groundwater 0.09 0.58 Low High 78 6 3.85 
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JONES MOBILE 

HOME PARK 

Groundwater 0.83 0.92 Very High Very High 800 51 3.19 

MONASTERY 

OF THE HOLY 

SPIRIT 

Groundwater 0.26 0.70 Low High 100 6 3.00 

INDIAN CREEK 

MOBILE PARK 

Groundwater 0.61 0.77 High Very High 572 27 2.36 

COLONIAL 

CLUB ESTATES 

Surface water 

purchased 

0.65 0.56 High High 400 14 1.75 

MOUNTAIN 

PARK 

Surface water 

purchased 

0.08 0.57 Low High 557 12 1.08 

DEERWOOD 

WATER 

SYSTEMS, INC. 

Surface water 

purchased 

0.52 0.59 High High 521 11 1.06 

BROOKS Surface water 

purchased 

0.15 0.36 Low Moderate 595 12 1.01 
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ROLLING 

MEADOWS 

ESTATES 

Groundwater 0.12 0.63 Low High 299 5 0.84 

DIX LEE�¶ON 

ESTATES 

Groundwater 0.11 0.51 Low High 556 8 0.72 

LAKEVIEW 

UTILITIES 

Groundwater 0.60 0.82 High Very High 2,200 27 0.61 

LAKE 

ARROWHEAD 

SUBDIVISION 

Groundwater 0.63 0.61 High High 4,844 25 0.26 

LOCUST GROVE Groundwater 0.46 0.54 Moderate High 5,648 22 0.19 

BALL GROUND Groundwater 0.33 0.13 Moderate Low 2,470 9 0.18 

SHADY SHORES 

SUBDIVISION 

Surface water 

purchased 

0.48 0.45 Moderate Moderate 1,632 6 0.18 

HAMPTON Surface water 

purchased 

0.61 0.71 High High 7,305 26 0.18 

PALMETTO Surface water 0.62 0.66 High High 4,718 15 0.16 
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WALESKA Surface water 

purchased 

0.41 0.24 Moderate Low 4,657 11 0.12 

CHEROKEE 

COUNTY-

SALACOA 

AREA 

Surface water 

purchased 

0.57 0.56 High High 465 1 0.11 

HAPEVILLE Surface water 

purchased 

0.53 0.82 High Very High 5,790 13 0.11 

WOODSTOCK Surface water 

purchased 

0.36 0.43 Moderate Moderate 10,070 12 0.06 

UNION CITY Surface water 

purchased 

0.62 0.96 High Very High 18,636 21 0.06 

STOCKBRIDGE Surface water 

purchased 

0.49 0.80 Moderate Very High 7,195 9 0.06 

CANTON Surface water 0.46 0.46 Moderate Moderate 16,375 15 0.05 

AUSTELL Surface water 

purchased 

0.61 0.80 High Very High 7,774 8 0.05 
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FAYETTEVILLE Surface water 

purchased 

0.32 0.70 Moderate High 15,281 14 0.05 

FAIRBURN Surface water 

purchased 

0.62 0.86 High Very High 14,000 12 0.04 

BUFORD Surface water 0.55 0.60 High High 8,482 6 0.04 

ROSWELL Surface water 0.24 0.48 Low Moderate 14,300 8 0.03 

MCDONOUGH Surface water 0.52 0.79 High Very High 16,187 9 0.03 

FAYETTE 

COUNTY 

Surface water 0.25 0.57 Low High 77,051 25 0.02 

COLLEGE PARK Surface water 

purchased 

0.69 0.93 High Very High 20,382 5 0.01 

EAST POINT Surface water 0.59 0.88 High Very High 33,712 10 0.01 

ROCKDALE CO. 

WATER 

SYSTEM 

Surface water 0.43 0.80 Moderate Very High 91,678 13 0.01 

CHEROKEE 

COUNTY 

Surface water 0.30 0.22 Moderate Low 189,542 2 0.00 
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CLAYTON 

COUNTY 

WATER 

AUTHORITY 

Surface water 0.71 0.91 High Very High 298,374 3 0.00 

COBB COUNTY Surface water 

purchased 

0.36 0.62 Moderate High 695,000 3 0.00 

MARIETTA Surface water 

purchased 

0.54 0.66 High High 60,100 3 0.00 

SMYRNA Surface water 

purchased 

0.40 0.74 Moderate High 40,508 3 0.00 

DEKALB 

COUNTY 

Surface water 0.55 0.84 High Very High 743,000 3 0.00 

DOUGLASVILL

E-DOUGLAS 

COUNTY  

Surface water 0.59 0.78 High Very High 110,219 3 0.00 

CUMMING Surface water 0.45 0.48 Moderate Moderate 58,661 2 0.00 
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FORSYTH CO. 

WATER & 

SEWER 

Surface water 0.21 0.42 Low Moderate 161,200 11 0.00 

ATLANTA  Surface water 0.48 0.72 Moderate High 1,089,893 15 0.00 

NORTH 

FULTON 

COUNTY 

Surface water 

purchased 

0.23 0.61 Low High 437,032 8 0.00 

GWINNETT CO. 

DEPT. OF 

WATER 

RESOURCES 

Surface water 0.60 0.81 High Very High 975,000 7 0.00 

HENRY 

COUNTY 

WATER 

AUTHORITY 

Surface water 0.44 0.65 Moderate High 176,038 8 0.00 
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4.3 Socioeconomic and Racial & Ethnic  Analysis of Water Quality Violations 

A standard multiple regression analysis investigated the association between 

Socioeconomic Vulnerability and Racial & Ethnic Minority Status on water quality violations 

within metro Atlanta�¶s WSAs. The assumptions of linearity, independence of residuals, and 

homoscedasticity were assessed and met by visual inspection of partial regression plots and a 

plot of studentized residuals against the predicted values. The independence of residuals was 

confirmed with a Durbin-Watson statistic of 1.405, indicating no serious autocorrelation in the 

residuals (Table 2). There was no evidence of multicollinearity or highly influential outliers in 

the data. 

Table 2: Regression Analysis Model Summary of Water Quality Violations in Relation to 
Population Size and SVI Themes 

 
 

The multiple regression model was statistically significant, F(3, 60) = 2.955, p = 0.04, 

and accounted for approximately 12.9% of the variance in water quality violations (R² = .129, 

Adjusted R² = .085) (Table 2). The regression coefficients indicated that Socioeconomic 

Vulnerability (Theme 1) influenced water quality violations (B = 22.465, p = .049), while Racial 

& Ethnic Minority Status (Theme 3) was not a significant influencer (B = -6.069, p = .599) 

(Table 3). Population Size also influenced water quality violations (B = -1.751E-5, p = .049) 

(Table 3).  
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Table 3: Regression Coefficients of Water Quality Violations Relative to SVI Themes and 
Population Size 

  

In terms of the strength of the correlations, Water Quality Violations and Socioeconomic 

Vulnerability had a significant positive correlation (r = .247, p = .025), whereas Water Quality 

Violations and Racial & Ethnic Minority Status had a non-significant positive correlation (r = 

.057, p = .327) (Table 4). A negative correlation was found between Water Quality Violations 

and Population Size (r = -.251, p = .023), which was significant (Table 4). 

Table 4: Correlation Analysis of Water Quality Violations, SVI Themes, and Population Size 
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4.4 Water Cost Burden Survey 

While developing the Water Cost Burden Survey, shown in Appendix L, significant 

outcomes emerged from our collaboration with community organizations in metro Atlanta, 

highlighting the efficacy of community involvement in crafting research instruments. The 

partnerships with West Atlanta Watershed Alliance, Environmental Community Action, and 

Atlanta Watershed Learning Network were instrumental in shaping the survey�¶s content and 

ensuring its relevance to assessing the water cost burden in metro Atlanta (Atlanta Watershed 

Learning Network Group, 2024; Environmental Community Action, 2024; West Atlanta 

Watershed Alliance, 2024). As a result of these collaborations, several essential adjustments and 

additions were made to the survey design. 

The Demographic and Background Questions section was refined to capture metro 

Atlanta�¶s socioeconomic and cultural landscape more accurately. This was achieved by 

integrating feedback on household income and size questions to align with federal poverty 

guidelines, facilitating a nuanced assessment of poverty levels in relation to water insecurity. 

Also, acknowledging the diverse makeup of metro Atlanta, questions on race and ethnicity were 

modeled closely on the United States Census format. This strategic choice, informed by our 

community partners, aimed to uncover how water cost burdens differentially impact various 

communities. 

Discussions with community partners significantly influenced the Drinking Water 

Quality Concerns and Consumption Habits section. It now includes nuanced questions about 

trust in tap water, incidents affecting water quality concerns, and perceived safety, directly 

reflecting the community�¶s lived experiences and apprehensions.  

Additionally, insights from our community partners led to a deeper exploration of  
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financial burdens associated with water costs in the Water Affordability section. This is evident 

in the addition of questions regarding late bill payments and financial sacrifices to shed light on 

the economic challenges households face in metro Atlanta.  

Following this, the Bottled Water Consumption and Purchase Patterns section was 

restructured to examine the economic implications of relying on bottled water, acknowledging it 

as a critical component of the water cost burden for households in metro Atlanta. This section, 

developed through collaborative insights, probes into the purchasing habits, affordability, and 

expenditure on bottled water to assess the additional financial burdens imposed by concerns over 

tap water quality, highlighting the choices driven by distrust in tap water. 

Most critically, the survey concludes with an open-ended question designed to capture 

personal narratives and concerns regarding drinking water quality. This addition was a direct 

result of community input, emphasizing the importance of providing a platform for respondents 

to voice their needs and experiences in their own words.  
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5 DISCUSSION 

5.1 Beyond the Data: A Holistic Exploration 

This investigation explored the complex relationship between water quality violations 

and the socioeconomic and demographic characteristics of metro Atlanta�¶s Water Service Areas 

(WSAs). Our analysis unearthed distinct and compelling patterns of disparity within the 

labyrinth of WSAs, marked by profound levels of Socioeconomic Vulnerability (Theme 1) and 

Racial & Ethnic Minority Status (Theme 3). These findings corroborate previous research 

indicating that marginalized communities often face greater environmental risks (Martinez-

Morata et al., 2022; McDonald & Jones, 2018; Pulido, 2016; Ranganathan, 2016; Stoler et al., 

2021; Uche et al., 2021; Young, Boateng, et al., 2019). Particularly, the study�¶s results 

emphasize the link between water quality issues and systemic social inequities, highlighting the 

need for targeted interventions. Moreover, this investigation aligns with broader environmental 

justice frameworks, which argue that environmental injustices are deeply intertwined with social 

and economic factors (Brulle & Pellow, 2006; Bullard et al., 2008; Mohai et al., 2009; Wright, 

2021) and suggest that addressing water quality violations requires a multifaceted approach that 

considers the underlying social determinants. 

Furthermore, this research paves the way for an in-depth examination of identified 

disparities in water quality violations. It underscores the necessity of dissecting the 

socioeconomic and demographic factors underpinning environmental injustices. This study also 

reinforces the critical importance of addressing environmental justice and racism within water 

security frameworks and signals the urgent need for holistic policy reforms and community-

driven solutions. Subsequent sections will further dissect these disparities, explore their broader 
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implications, and situate them within the wider environmental justice and racism scholarship, 

offering a strategic blueprint for future initiatives and research. 

5.2 Disparities in Water Quality Violations 

The disparities in water quality violations across metro Atlanta�¶s WSAs underscore 

broader socioeconomic and demographic inequities. Although our regression analysis did not 

find a direct, statistically significant correlation between Racial & Ethnic Minority Status and 

water quality violations (Table 1), this does not negate the presence of environmental racism. 

Rather, it suggests that the mechanisms of environmental injustice are mediated through other 

interconnected socioeconomic factors, indicating a need for refining our analytical methods to 

capture the subtle dynamics of environmental racism better.  

Moreover, these findings add complexity to the existing literature on environmental 

hazards and racism (Brulle & Pellow, 2006; Bullard et al., 2008; Mohai et al., 2009; Wright, 

2021). The analysis of WSAs like Corinth Woods Subdivision and Dogwood Blossom Trailer 

Park, detailed in Appendices B and E, provides concrete examples of how systemic issues 

manifest as tangible water quality inequities for racially and ethnically diverse communities. 

These results enrich our understanding of environmental racism, demonstrating that the critical 

examination of these issues, even without statistical evidence, remains incredibly powerful and 

relevant.  

Furthermore, the comparison between groundwater and surface water sources reveals 

additional layers of complexity in water quality issues. Groundwater-dependent areas exhibited 

significant violations, suggesting vulnerabilities specific to these water sources. Specifically, 

groundwater WSAs reported a rate range from 0.18 to 50.00 violations per 50 residents, in stark 

contrast to surface water WSAs, where the rate ranged from 0 to 13.83 violations per 50 
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residents (Table 1). This raises questions about the adequacy of current regulatory frameworks 

and their ability to address the unique challenges faced by communities relying on different 

water sources (Weinmeyer et al., 2017). Additionally, this analysis emphasizes the critical need 

for multifaceted water management strategies, particularly as we observe that groundwater-

dependent areas, which predominantly serve low-income and racial minority populations, are 

experiencing higher rates of violations (Table 1). Furthermore, this association raises significant 

concerns about the structural inequities predisposing these vulnerable groups to poorer water 

quality. Consequently, the repercussions of these disparities transcend immediate health 

concerns, eroding the fabric of community trust and undermining the foundations of long-term 

social cohesion, highlighting a pressing need for systemic change (Grupper et al., 2021; Jaffee, 

2023; Wilson et al., 2023).  

5.3 Implications of Regression Analysis on the Water Cost Burden 

The regression analysis conducted in this study sheds light on the impact of 

socioeconomic and demographic factors on water quality violations in metro Atlanta�¶s WSAs. 

The statistical relationship between these factors and water violations underscores the complex 

interplay between community characteristics and environmental outcomes (Allaire et al., 2018; 

Ding et al., 2022; Martinez-Morata et al., 2022; McDonald & Jones, 2018; Pulido, 2016; 

Ranganathan, 2016; Stoler et al., 2021; Uche et al., 2021; Young, Boateng, et al., 2019). This 

analysis corroborates previous studies�¶ findings and adds a nuanced understanding of how these 

dynamics manifest in a specific urban context. The data reveal that WSAs with higher levels of 

Socioeconomic Vulnerability tend to experience a higher incidence of water quality violations, 

suggesting a targeted area for policy intervention and community support (Table 4). Although 

WSAs with high populations of racial and ethnic minorities were not directly linked as 



46 
 

significant contributors to water quality violations, the association between Socioeconomic 

Vulnerability and Racial & Ethnic Minority Status was positively correlated, suggesting an 

intertwined relationship affecting water security. 

Nevertheless, the outcomes of the regression analysis further highlight the inherent 

complexities and uncertainties within environmental justice research. While significant 

associations have been identified between socioeconomic status and water quality violations 

(Table 4), indicating that areas with lower socioeconomic status tend to experience higher rates 

of water quality violations, such correlations are not uniformly observed across all 

demographics, particularly concerning race and ethnicity, where a clear association was not 

found. However, this variability underscores the need for localized research and interventions 

that consider the unique characteristics of each community and suggests that addressing water 

quality issues in metro Atlanta requires a multifaceted approach that encompasses economic, 

social, and racial factors.  

Moreover, the findings from the regression analysis underscore the importance of 

continuing research into the socioeconomic and racial determinants of environmental health 

risks. Given the complexities and uncertainties revealed, there is a clear need for additional 

studies incorporating more detailed local data and exploring other relevant variables. Future 

research could expand upon these findings by employing qualitative methods or community-

based participatory research to gain deeper insights into the lived experiences of affected 

populations using the Water Cost Burden Survey detailed in Appendix L of this study. The maps 

generated in Appendices A�² K from this study will strategically inform the survey distribution 

based on the Socioeconomic Vulnerability and Racial & Ethnic Minority Status of block groups 

within WSAs, ensuring targeted efforts are directed toward the WSAs most in need. 
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Furthermore, the survey aims to delve deeper into the intricate web of factors influencing 

water insecurity, providing a granular, community-centric view. To this end, by integrating 

qualitative and quantitative data from affected populations, the survey intends to validate, refine, 

and complicate the regression analysis findings. In doing so, it serves as an essential tool for 

capturing the lived experiences, perceptions, and realities of communities grappling with water 

insecurity, thereby offering a richer, more comprehensive picture of the drivers behind water 

quality violations.  

5.4 Drinking Water Quality in the Lens of Environmental  Justice and Racism 

The disparities in drinking water quality uncovered in this study are emblematic of 

broader issues of environmental justice and racism. The pattern of increased water quality 

violations in areas with higher racial and ethnic minority populations aligns with the principles of 

environmental racism (Kaufman & Hajat, 2021; Mohai et al., 2009; Pulido, 1996, 2016; Wright, 

2021). Although race and ethnicity alone did not emerge as a statistically significant factor in our 

regression analysis (Table 1), the positive correlation with socioeconomic vulnerability, which 

often intersects with racial and ethnic demographics, suggests that systemic inequities still play a 

crucial role in the distribution of environmental burdens. This alignment is not coincidental but 

indicative of systemic issues that have historically marginalized certain communities, leading to 

unequal exposure to environmental risks. The findings from metro Atlanta�¶s WSAs reflect a 

disturbing continuity of these environmental injustices, with parallels to well-documented cases 

like Flint, where racial and socioeconomic factors significantly influenced water quality and 

access (Pulido, 2016; Ranganathan, 2016). 

To that effect, this analysis extends beyond mere correlation, suggesting a causal 

relationship between systemic racism and water insecurity. The fact that communities with 
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higher percentages of racial and ethnic minorities face more significant water quality violations 

in our research is a stark reminder of the ongoing impact of environmental racism, historical 

segregation, and discrimination (Brulle & Pellow, 2006; Pulido, 2016; Ranganathan, 2016; 

Wright, 2021). Moreover, the theoretical framework of environmental racism, supported by 

extensive literature, provides a plausible mechanism through which systemic racism perpetuates 

inequity in water access and quality. This framework posits that systemic racism structurally and 

institutionally disadvantages certain groups, leading to poorer environmental conditions, 

including water quality. The robustness of our findings across multiple WSAs provides 

additional support for a systemic issue rather than isolated incidents, pointing toward causation 

rather than simple association. Additionally, the limited political clout and economic resources of 

these communities further exacerbate their vulnerability, perpetuating a cycle of environmental 

neglect and increased exposure to hazards (Karasaki et al., 2023; Mohai et al., 2009).  

Furthermore, the study�¶s findings necessitate reevaluating current water management and 

regulatory practices through the lens of environmental justice. Addressing the disparities in water 

quality violations requires acknowledging and addressing the systemic racism and 

socioeconomic inequities that underlie these issues. This involves rectifying the immediate 

physical and infrastructural deficiencies and confronting the deeper social and political dynamics 

that allow such disparities to persist. As documented in similar situations nationwide, effective 

solutions must be rooted in community engagement, equitable policy-making, and sustained 

advocacy. 

5.5 Strengths and Limitations 

This study represents a pioneering effort, shedding light on the complexities of drinking 

water quality violations in metro Atlanta with a nuanced and innovative approach. Utilizing 
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Geographic Information Systems (GIS) and advanced regression analyses, it adeptly uncovers 

patterns of environmental injustice, marking a significant stride in the field. This research 

navigates the multifaceted relationship between Socioeconomic Vulnerability, Racial & Ethnic 

Minority Status, and drinking water quality, thereby contributing a critical perspective to the 

discourse. Through this meticulous and comprehensive approach, the study facilitates a deeper 

understanding of the spatial dynamics governing water service provision and its broader 

implications for environmental justice, connecting the dots between methodological rigor and 

societal relevance.  

However, this study, while comprehensive, is not without its limitations. One significant  

constraint is the reliance on existing datasets, which may not capture all relevant  

variables or reflect the most current conditions of water quality violations in metro Atlanta. 

Additionally, the methods used to integrate and analyze these datasets, while robust, may still 

overlook local nuances and micro-level disparities that are crucial for a complete understanding 

of the injustices at hand. Furthermore, despite its significance, the regression analysis is limited 

by the nature of the available data and the complexity of the social and environmental factors 

involved. Moreover, the standard regression analysis model exhibited limited strength, 

underscoring the necessity for additional variables to capture the complexity of water violations 

accurately. Lastly, although Population Size and Socioeconomic Vulnerability (Theme 1) 

emerged as a significant contributor to water violations, it is recognized that this model does not 

encapsulate all potential influencing factors (Table 4). 

5.5.1 Barriers to Successful Data Analysis 

The endeavor to harmonize and spatially align disparate datasets for a robust quantitative 

analysis was a monumental task, underpinned by the poor quality and incompatibility of the 
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initial data sets. The effort required to merely prepare and clean the data for simple analyses 

cannot be overstated; it involved extensive manual correction of inaccuracies in county 

definitions, meticulous reprojecting of spatial data to a uniform coordinate system, and the 

rigorous process of identifying and rectifying mislocated WSAs through GIS-based geocoding 

and manual placement. This groundwork, necessary to achieve even the simplest form of 

analysis, presents a significant barrier to the scalability and efficiency of data-driven studies in 

the realm of drinking water quality. 

Furthermore, the unique methodologies employed in our study, while necessary for 

achieving the desired outcomes, inherently limit the replicability of our research. External factors 

significantly constrained our analysis, such as data availability and quality from the Safe 

Drinking Water Information System Federal Reporting Services and the GAEPD. These 

constraints, combined with the bespoke nature of our data harmonization and spatial alignment 

processes, mean that replicating our study across different regions, contexts, or time frames 

would pose considerable challenges. Despite these hurdles, it is essential to recognize the 

extensive effort and meticulous attention to detail that went into conducting this analysis. From 

conducting spatial intersects to exclude WSAs outside the designated study area to merging and 

classifying Social Vulnerability Index (SVI) percentiles for a nuanced comparison across block 

groups, our work underscores the complexity and labor-intensive nature of conducting 

sophisticated environmental data analysis in the pursuit of drinking water quality equity and 

environmental justice. 

5.6 Policy Implications 

In light of the Inflation Reduction Act�¶s allocation for drinking water improvements, a 

critical examination of fund distribution mechanisms reveals significant areas for enhancement, 
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particularly for WSAs struggling with compliance due to administrative and monitoring barriers 

(United States Department of the Interior, 2024). The act�¶s provisions for drinking water 

infrastructure are pivotal. However, the effectiveness of fund dispersal remains unknown in 

addressing systemic inefficiencies, such as the difficulty socioeconomic vulnerable and racial & 

ethnic minority water systems face in monitoring drinking water and filing necessary paperwork 

due to resource constraints (EPA, 2023a). This scenario underscores the necessity for state 

intervention, possibly through financial support for additional staffing or administrative 

assistance, to ensure that funds are utilized where they are most needed, particularly in smaller 

WSAs with historical violations rooted in administrative and monitoring deficiencies (Table 1) 

(EPA, 2023a). 

Moreover, the accessibility and usability of water quality data emerge as critical factors in 

empowering communities and stakeholders to engage with and understand the implications of 

water service provision. However, the potential for data-driven decision-making and community 

oversight is hampered by the lack of integration between EPA data and state-level portals that 

could facilitate more user-friendly exploration of water service data (EPA, 2023a; GAEPD, 

2023). By adopting a more proactive approach in making this data readily accessible through 

state-level platforms, policymakers can enhance public engagement, accountability, and 

informed decision-making. This initiative would align with broader calls for transparency and 

democratizing environmental data, enabling a more informed public discourse on environmental 

justice, water quality, and service disparities. 

Furthermore, addressing water quality data collection, integration, and distribution gaps is 

paramount for advancing water service equity and accountability. A comprehensive policy 

overhaul is needed to establish rigorous standards for data transparency, including the clear 
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delineation of water service areas, demographic coverage, and compliance records. Such reforms 

should ensure that GIS data and socioeconomic and demographic information are meticulously 

aligned with WSAs, thus facilitating a holistic understanding of water service provision and its 

impacts across different communities. Additionally, instituting a robust system of checks and 

balances, predicated on transparent and accessible data, will empower communities to hold their 

water service providers accountable, fostering a culture of compliance and continuous 

improvement. To this end, Georgia should mandate the standardization of publicly available 

information on the size, racial and economic composition, and scale of water systems, thereby 

enabling comparative analyses that are currently unfeasible due to disparate data practices and 

availability.  

5.7 A Call to Action: Community -based Organization Convergence 

Community-based organizations have become pivotal in advancing environmental justice, 

especially in securing improved environmental conditions for marginalized communities 

(Warner & DeCosse, 2009). The efficacy of community-based organizations in leading 

grassroots activism and influencing policy reforms is well-documented, exemplified by 

initiatives like those of the West Atlanta Watershed Alliance and Environmental Community 

Action, which targets environmental issues such as water, soil, and air pollution impacting 

vulnerable populations (Environmental Community Action, 2024; West Atlanta Watershed 

Alliance, 2024). Likewise, the Latin American Association demonstrates the broader capacity of 

community-based organizations to address various socioeconomic and cultural challenges, thus 

fostering overall community well-being (Latin American Association, 2024). 

Furthermore, community-based organizations�¶ involvement in environmental advocacy is 

multifaceted, showing how environmental concerns are often one element of a larger agenda 
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aimed at addressing the intersecting needs of marginalized communities (Anguelovski, 2015; 

Corburn, 2007; Jelks et al., 2018, 2020; Milligan et al., 2021). The policy engagement activities 

of these organizations illustrate how community-based organizations can act as bridges between 

disenfranchised communities and policymakers, ensuring that diverse voices are represented in 

environmental policy-making (Pulido & Peña, 1998). Scholars have posited that the convergence 

of diverse groups can enhance efficacy in tackling environmental challenges and the broader 

socioeconomic and cultural hurdles communities face (Pulido, 2000; Pulido & De Lara, 2018). 

Through the pooling of resources, sharing of knowledge, and coordinated strategies, 

organizations like the West Atlanta Watershed Alliance, Environmental Community Action, and 

the Latin American Association in Atlanta can continue to enhance their significant influence in 

driving change (Checker, 2007). Committed to advocating for marginalized communities, they 

can converge and work together to further equitable water quality policies and practices for the 

communities they serve in metro Atlanta, which face overlapping challenges.  

Moreover, in Atlanta, the Community-Soil-Air -Water (CSAW) initiative at Georgia State 

University enhances this convergence model by integrating justice, equity, diversity, and 

inclusion into geoscience practices, thus reshaping how environmental issues are addressed in 

metro Atlanta (Community-Soil-Air -Water, 2024). CSAW supports a holistic understanding and 

response to environmental issues, reinforcing the efforts of local community-based 

organizations. By contributing to place-based research and engaging directly with community 

concerns, this integrated approach embodies the essence of convergence, driving a shared 

mission to foster healthy and sustainable urban environments where marginal communities can 

thrive. Ultimately, CSAW�¶s contributions to metro Atlanta exemplify a progressive model for 

environmental justice, reinforcing the collective impact of community-based organizations while 
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expanding the scope and depth of solutions available. Through this collaborative effort, CSAW 

and local community-based organizations are setting new standards for how communities can 

work together with academics and practitioners to create meaningful, lasting change in urban 

environments, pioneering pathways to a future where science and community collaboration 

converge to address and alleviate the pressing environmental challenges facing marginalized 

urban populations.  
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6 CONCLUSION 

In conclusion, this research has unveiled the intricate socioeconomic and demographic 

disparities underpinning water quality violations in metro Atlanta�¶s Water Service Areas 

(WSAs), casting a stark light on the environmental injustices pervading marginalized 

communities drinking water quality. Through the examination of community-based disparities, 

this research underscores the profound influence of Socioeconomic Vulnerability and Racial & 

Ethnic Minority Status on water quality outcomes, corroborating existing environmental justice 

literature and contributing to a nuanced perspective of the complex dynamics shaping urban 

water insecurity. These findings also reveal a troubling yet clear pattern: racially diverse 

communities burdened by higher levels of socioeconomic distress disproportionately bear the 

brunt of water quality issues, necessitating targeted, informed, and compassionate policy 

interventions and community support systems. 

Furthermore, the inherent complexities and variability uncovered through this research 

emphasize the critical need for localized, community-centric approaches in addressing water 

quality challenges, advocating to integrate detailed local data and applying community-based 

participatory research methods to enrich our understanding and responses to environmental 

injustices. The introduction of the Water Cost Burden Survey marks a significant advancement, 

providing a means to delve into the nuanced experiences and challenges of affected 

communities. Additionally, the maps produced from this study will strategically guide the 

survey�¶s distribution, ensuring that efforts are precisely targeted toward the WSAs most in need 

(See Appendices A�² K). This will help delve deeper into the specific determinants of water 

insecurity, paving the way for future research and action more aligned with the lived realities of 

vulnerable populations. 
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As we move forward, policymakers, community leaders, and researchers must heed the call 

to action this research presents. The convergence of community-based organizations, supported 

by empirical research and localized data, is essential in crafting sustainable solutions to the 

pressing issue of water quality violations. This collaborative approach promises to mitigate 

current disparities and serves as a blueprint for addressing broader environmental justice 

challenges. The journey towards equitable water security and quality is complex and arduous. 

However, with concerted effort, informed by the insights and frameworks developed through this 

research, it is a journey worth embarking on. Let this research not only serve as an academic 

contribution but as a clarion call for a renewed commitment to environmental justice and the 

universal right to clean, safe water.  
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APPENDIX A  

ANALYSIS OF WATER SERVICE AREAS IN CHEROKEE COUNTY  

In Cherokee County, an analysis of WSAs revealed distinct vulnerability and regulatory 

compliance patterns. The Ball Ground WSA (PWSID: GA0570000), classified as tier 2, 

displayed moderate socioeconomic vulnerabilities with an average SVI Theme 1 percentile of 

0.33 and an average SVI Theme 3 percentile of 0.13, indicating a low presence of racial and 

ethnic minorities (Figure A1). Despite serving a small population, the WSA recorded a 

proportionately higher number of violations, as indicated by the nine incidents reported (Table 

A1). 

 
 

Figure A1: Analysis of SVI Percentiles in Ball Ground Water Service Area, Cherokee 
County 
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Table A1: Characteristics of Cherokee County Water Service Areas 

PWSID PWS Name Primary Source Population 

Served Count 

Number of 

Violations 

GA0570000 BALL GROUND Groundwater 2,470 9 

GA0570001 CANTON Surface water 16,375 15 

GA0570002 CHEROKEE 

COUNTY 

Surface water 189,542 2 

GA0570003 WOODSTOCK Surface water 

purchased 

10,070 12 

GA0570006 LAKE 

ARROWHEAD 

SUBDIVISION 

Groundwater 4,844 25 

GA0570023 HEMBREE WATER Surface water 

purchased 

257 26 

GA0570024 WALESKA Surface water 

purchased 

4,657 11 

GA0570075 SALACOA AREA Surface water 

purchased 

465 1 

 
Shifting focus to the Canton WSA (PWSID: GA0570001), an average SVI Theme 1 

percentile of 0.46 was observed, suggesting moderate socioeconomic challenges (Figure A2). 

Moreover, the average Theme 3 percentile of 0.47 highlighted the presence of a moderate 
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population of racial and ethnic minorities (Figure A2). This WSA had 15 violations and was 

classified as Tier 2 (Table A1, Figure A2). 

 

Figure A2: Analysis of SVI Percentiles in Canton Water Service Area, Cherokee County 
 

Contrastingly, the Cherokee County WSA (PWSID: GA0570002), categorized as tier 3, 

presented an average SVI Theme 1 percentile at 0.30 and an average Theme 3 percentile at 0.21, 

which corresponded with a lower number of reported violations (Figure A3; Table A1). 
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Figure A3: Analysis of SVI Percentiles in Cherokee County Water Service Area, Cherokee 
County 

 
An examination of the Woodstock WSA (PWSID: GA0570003), which was classified 

under tier 2, revealed an average SVI Theme 1 percentile of 0.36, coupled with an average 

Theme 3 percentile of 0.43, reflecting moderate socioeconomic vulnerability and a moderate 

population of racial and ethnic minorities (Figure A4). This WSA had 12 violations (Table A1). 
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Figure A4: Analysis of SVI Percentiles in Woodstock Water Service Area, Cherokee County 
 

The Lake Arrowhead Subdivision WSA (PWSID: GA0570006), classified as tier 3, had 

an average SVI Theme 1 percentile of 0.63, indicating high socioeconomic vulnerabilities, which 

were paralleled by an average Theme 3 percentile of 0.61, denoting a high population of racial 

and ethnic minorities (Figure A5). This WSA�¶s higher vulnerability was also mirrored in the 

number of violations, totaling 25 (Table A1). 
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Figure A5: Analysis of SVI Percentiles in Lake Arrowhead Subdivision Water Service Area, 
Cherokee County 

 
The Hembree WSA (PWSID: GA0570023), categorized as tier 3, stood out with the 

highest average SVI Theme 1 percentile of 0.89 among other WSAs in Cherokee County, 

indicating very high socioeconomic vulnerabilities (Figure A6). This was coupled with a high 

average SVI Theme 3 percentile of 0.66 and a substantial violation count (Figure A6; Table A1). 
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Figure A6: Analysis of SVI Percentiles in Hembree Water Service Area, Cherokee County 
 

Conversely, the Waleska WSA (PWSID: GA0570024), classified as tier 2, showed a 

moderate average SVI Theme 1 percentile of 0.41, with a relatively minimal average SVI Theme 

3 percentile of 0.24, denoting a low racial and ethnic minority population (Figure A7). This 

WSA had 11 violations (Table A1). 
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Figure A7: Analysis of SVI Percentiles in Waleska Water Service Area, Cherokee County 
 

Lastly, the Salacoa Area WSA (PWSID: GA0570075), categorized as tier 3, had an 

average SVI Theme 1 percentile of 0.57 and an average Theme 3 percentile of 0.56, suggesting 

high socioeconomic vulnerabilities and a high population of racial and ethnic minorities (Figure 

A8). This WSA served 465 residents and reported a single violation (Table A1). 
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Figure A8: Analysis of SVI Percentiles in Salacoa Water Service Area, Cherokee County 
 

Across the WSAs, groundwater was a less frequent primary water source, utilized by 

only 25% of the WSAs, yet it was associated with a higher violation count. In contrast, surface 

water sources, serving most of the population, demonstrated a lower violation count (Table A1). 
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APPENDIX B 

ANALYSIS OF WATER SERVICE AREAS IN CLAYTON COUNTY  

In Clayton County, the Clayton County Water Authority WSA (PWSID: GA0630000), 

categorized as tier 4, revealed an average SVI Theme 1 percentile of 0.62, signifying high 

socioeconomic vulnerability across the WSA (Figure B1). This is heightened by an even greater 

average SVI Theme 3 percentile of 0.87, indicative of very high racial and ethnic minority 

representation (Figure B1). Despite these indicators and serving a population of 298,374, which 

relies on surface water sources, the WSA reported only three violations (Table B1). 

 
 
Figure B1: Analysis of SVI Percentiles in Clayton County Water Authority Water Service Area, 

Clayton County 
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Table B1: Characteristics of Clayton County Water Service Areas 

PWSID PWS Name Primary 

Source 

Population 

Served Count 

Number of 

Violations 

GA0630000 CLAYTON COUNTY 

WATER AUTHORITY 

Surface water 298,374 3 

GA0630008 CORINTH WOODS 

SUBDIVISION 

Groundwater 75 53 

Conversely, the Corinth Woods Subdivision WSA (PWSID: GA0630008), classified as 

tier 4, showed an average SVI Theme 1 percentile of 0.57 and an average SVI Theme 3 

percentile of 0.61 (Figure B2). With a population of just 75 and relying on groundwater, this 

WSA recorded 53 violations, overwhelmingly disproportionate to its size (Table B1). 
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Figure B2: Analysis of SVI Percentiles in Corinth Woods Subdivision Water Service Area, 
Clayton County 
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APPENDIX C 

ANALYSIS OF WATER SERVICE AREAS IN COBB COUNTY  

The Austell WSA (PWSID: GA0670001) reported an average SVI Theme 1 percentile of 0.61, 

denoting a high level of socioeconomic vulnerability among the WSA (Figure C1). The average 

SVI Theme 3 percentile was higher at 0.80, indicating a very high concentration of racial and 

ethnic minorities within the WSA. This WSA was classified as Tier 2 (Figure C1). 

 

Figure C1: Analysis of SVI Percentiles in Austell Water Service Area, Cobb County 
 

The Cobb County WSA (PWSID: GA0670003) showed a lower average SVI Theme 1 

percentile of 0.36, reflecting moderate socioeconomic vulnerabilities (Figure C2). However, the 

average SVI Theme 3 percentile increased to 0.62, suggesting a highly diverse but smaller 



86 
 

proportion of racial and ethnic minorities compared to the Austell WSA (Figure C2). This WSA 

was classified under Tier 1 (Figure C2). 

 

Figure C2: Analysis of SVI Percentiles in Cobb County Water Service Area, Cobb County 
 

In the Marietta WSA (PWSID: GA0670005), the average SVI Theme 1 percentile was 

0.54, indicating a high level of socioeconomic vulnerability (Figure C3). The average SVI 

Theme 3 percentile was slightly higher at 0.66, reflecting a high presence of minority 

populations; this WSA fell under Tier 2 (Figure C3). 
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Figure C3: Analysis of SVI Percentiles in Marietta Water Service Area, Cobb County 
 

Lastly, the Smyrna WSA (PWSID: GA0670007) exhibited an average SVI Theme 1 

percentile of 0.40, suggesting moderate socioeconomic vulnerability (Figure C4). The average 

SVI Theme 3 percentile stood at 0.74, indicating a high representation of racial and ethnic 

minorities within the WSA (Figure C4). Like Austell and Marietta, Smyrna�¶s WSA was 

categorized within Tier 2 (Figure C4). 
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Figure C4: Analysis of SVI Percentiles in Smyrna Water Service Area, Cobb County 
 

In Cobb County, WSAs based on the PWSID presented diverse characteristics regarding 

primary water sources, population served count, and compliance with regulatory standards. All 

WSAs in Cobb County utilized purchased surface water (Table C1). The Austell WSA (PWSID: 

GA0670001) served a population of 7,774 and reported eight violations. The Cobb County WSA 

(PWSID: GA0670003) provided water to a notably larger population of 695,000 yet remarkably 

recorded only three violations (Table C1). Similarly, the Marietta WSA (PWSID: GA0670005) 

and the Smyrna WSA (PWSID: GA0670007) served populations of 60,100 and 40,508, 

respectively, each with three violations noted (Table C1).  
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Table C1: Characteristics of Cobb County Water Service Areas 

PWSID PWS Name Primary Source Population 

Served Count 

Number of 

Violations 

GA0670001 AUSTELL Surface water 

purchased 

7,774 8 

GA0670003 COBB COUNTY Surface water 

purchased 

695,000 3 

GA0670005 MARIETTA Surface water 

purchased 

60,100 3 

GA0670007 SMYRNA Surface water 

purchased 

40,508 3 
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APPENDIX D  

ANALYSIS OF WATER SERVICE AREAS IN DEKALB COUNTY 

The DeKalb County WSA (PWSID: GA0890001) presented an average SVI Theme 1 percentile 

of 0.55, indicating high socioeconomic vulnerabilities within the WSA (Figure D1). In contrast, 

the average SVI Theme 3 percentile was notably higher at 0.84, suggesting a very high 

proportion of racial and ethnic minorities in the WSA (Figure D1). This water service area was 

designated as Tier 3 (Figure D1). 

 

Figure D1: Analysis of SVI Percentiles in DeKalb Water Service Area, DeKalb County 
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The DeKalb County WSA (PWSID: GA0890001) sourced its water from surface water to 

serve an extensive population of approximately 743,000 residents (Table D1). This service area 

reported a total of three violations (Table D1). 

Table D1: Characteristics of DeKalb County Water Service Area 

PWSID PWS Name Primary Source Population 

Served Count 

Number of 

Violations 

GA0890001 DEKALB COUNTY Surface water 743,000 3 
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APPENDIX E  

ANALYSIS OF WATER SERVICE AREAS IN DOUGLAS COUNTY  

The Douglasville-Douglas County Water Service Area (PWSID: GA0970000) had an average 

SVI Theme 1 percentile of 0.59, indicating high socioeconomic vulnerabilities (Figure E1). The 

average SVI Theme 3 percentile was reported at 0.78, suggesting a very high minority 

population within the WSA (Figure E1). This WSA was classified under Tier 2 (Figure E1). 

 

Figure E1: Analysis of SVI Percentiles in Douglasville-Douglas County Water Service Area, 
Douglas County 

 

Similarly, the Dogwood Blossom Trailer Park WSA (PWSID: GA0970002) had an 

average SVI Theme 1 percentile of 0.60, denoting socioeconomic vulnerabilities slightly higher 
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than those observed in the Douglasville-Douglas County WSA (Figure E2). The average SVI 

Theme 3 percentile was 0.65, indicating a high but slightly smaller concentration of racial and 

ethnic minorities than the Douglasville-Douglas County WSA (Figure E2). This WSA was 

categorized under Tier 3 (Figure E2). 

 

Figure E2: Analysis of SVI Percentiles in Dogwood Blossom Trailer Park Water Service Area, 
Douglas County 

 
Within Douglas County, the Douglasville-Douglas County WSA (PWSID: GA0970000) 

served a population of 110,219 through a surface water system and reported three violations. 

Conversely, the Dogwood Blossom Trailer Park (PWSID: GA0970002), which utilized 

groundwater to serve a notably smaller community of 68 residents, experienced 68 violations 

(Table E1). 
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Table E1: Characteristics of Douglas County Water Service Areas 

PWSID PWS Name Primary 

Source 

Population 

Served Count 

Number of 

Violations 

GA0970000 DOUGLASVILLE-

DOUGLAS COUNTY 

WSA 

Surface water 110,219 3 

GA0970002 DOGWOOD BLOSSOM 

TRAILER PARK 

Groundwater 68 68 
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APPENDIX F  

ANALYSIS OF WATER SERVICE AREAS IN FAYETTE COUNTY  

The Brooks WSA in Fayette County (PWSID: GA1130000) had an average SVI Theme 1 

percentile of 0.15, indicating low socioeconomic vulnerabilities within the WSA (Figure F1). 

The average SVI Theme 3 percentile was also lower at 0.40 (Figure F1). This WSA was 

categorized as Tier 2 (Figure F1). 

 

Figure F1: Analysis of SVI Percentiles in Brooks Water Service Area, Fayette County 
 

The Fayette County WSA (PWSID: GA1130001) reported an average SVI Theme 1 

percentile of 0.25, reflecting low socioeconomic vulnerabilities (Figure F2). In contrast, the 
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average SVI Theme 3 percentile was higher at 0.57, indicating a high presence of racial and 

ethnic minorities (Figure F2). This WSA was classified under Tier 3 (Figure F2). 

 

Figure F2: Analysis of SVI Percentiles in Fayette County Water Service Area, Fayette County 
 

The Fayetteville WSA (PWSID: GA1130003) had an average SVI Theme 1 percentile of 

0.32, suggesting low socioeconomic vulnerabilities (Figure F3). The average SVI Theme 3 

percentile was significantly higher at 0.70, indicating a high proportion of racial and ethnic 

minorities (Figure F3). This area also fell under Tier 2 (Figure F3). 
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Figure F3: Analysis of SVI Percentiles in Fayetteville Water Service Area, Fayette County 
 

 The Fayette Mobile Home Park WSA (PWSID: GA1130005) revealed an average SVI 

Theme 1 percentile of 0.09, signifying low socioeconomic vulnerability (Figure F4). The average 

SVI Theme 3 percentile was notably higher at 0.58, indicating a high presence of racial and 

ethnic minorities within the WSA (Figure F4). This WSA was categorized as under Tier 3 

(Figure F4). 
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Figure F4: Analysis of SVI Percentiles in Fayette Mobile Home Park Water Service Area, 
Fayette County 

 
Dix Lee�¶On Estates WSA (PWSID: GA1130007) had an average SVI Theme 1 percentile 

of 0.11, indicating low socioeconomic vulnerability (Figure F5). The average SVI Theme 3 

percentile was 0.51, denoting a high racial and ethnic minority presence, with the WSA 

classified under Tier 3 (Figure F5). 
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Figure F5: Analysis of SVI Percentiles in Dix Lee�¶On Estates Water Service Area, Fayette 
County 

 
The Newton Plantation WSA (PWSID: GA1130008) presented an average SVI Theme 1 

percentile of 0.31, pointing to moderate socioeconomic vulnerabilities (Figure F6). The average 

SVI Theme 3 percentile was substantially higher at 0.88, suggesting a very high concentration of 

racial and ethnic minorities (Figure F6). This service area was under Tier 4 (Figure F6). 
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Figure F6: Analysis of SVI Percentiles in Newton Plantation Water Service Area, Fayette 
County 

 
Rolling Meadows Estates WSA (PWSID: GA1130009) had an average SVI Theme 1 

percentile of 0.12, indicating low socioeconomic vulnerability, and an average SVI Theme 3 

percentile of 0.63, reflecting a high proportion of racial and ethnic minorities under Tier 3 

classification (Figure F7). 
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Figure F7: Analysis of SVI Percentiles in Rolling Meadows Estates Water Service Area, 
Fayette County 

 
Four Seasons Mobile Home Park WSA (PWSID: GA1130010) had an average SVI 

Theme 1 percentile of 0.35 and an average SVI Theme 3 percentile of 0.51, indicating a 

moderate level of socioeconomic vulnerability and a high presence of racial and ethnic 

minorities, and was classified as Tier 4 (Figure F8). 
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Figure F8: Analysis of SVI Percentiles in Four Seasons Mobile Home Park Water Service Area, 
Fayette County 

 
Long�¶s Mobile Home Park WSA (PWSID: GA1130012) displayed an average SVI 

Theme 1 percentile of 0.67, which was on the higher end, suggesting high socioeconomic 

vulnerabilities (Figure F9). In contrast, the average SVI Theme 3 percentile was extremely high 

at 0.90, denoting a very high proportion of racial and ethnic minorities in this Tier 4 WSA 

(Figure F9). 
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Figure F9: Analysis of SVI Percentiles in Long�¶s Mobile Home Park Water Service Area, 
Fayette County 

 
The Woodland Road Water Association WSA (PWSID: GA1130016) had an average 

SVI Theme 1 percentile of 0.27, reflecting moderate socioeconomic vulnerabilities, with the 

average SVI Theme 3 percentile reaching 0.97, one of the highest, indicating an extremely high 

concentration of racial and ethnic minorities within this Tier 3 WSA (Figure F10). 
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Figure F10: Analysis of SVI Percentiles in Woodland Road Water Association Water Service 
Area, Fayette County 

 
Fernwood Mobile Home Park WSA (PWSID: GA1130019) showed high socioeconomic 

vulnerabilities with an SVI Theme 1 percentile of 0.67 (Figure F11). However, the average SVI 

Theme 3 percentile was very high at 0.90, similar to Long�¶s Mobile Home Park, and was under 

Tier 4 classification (Figure F11). 



105 
 

 

Figure F11: Analysis of SVI Percentiles in Fernwood Mobile Home Park Water Service Area, 
Fayette County 

  
Lastly, Starr�¶s Mill Ridge Subdivision WSA (PWSID: GA1130033) and Line Creek 

Estates WSA (PWSID: GA1130034) displayed low socioeconomic vulnerabilities with SVI 

Theme 1 percentiles of 0.20 (Figures F12 and F13). Also, the average SVI Theme 3 percentiles 

were low for Starr�¶s Mill Ridge and Line Creek Estates at 0.22, suggesting a low presence of 

racial and ethnic minorities (Figures F12 and F13). Both were classified under Tier 4 (Figures 

F12 and F13). 
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Figure F12: Analysis of SVI Percentiles in Starr�¶s Mill Ridge Subdivision Water Service Area, 
Fayette County 
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Figure F13: Analysis of SVI Percentiles in Line Creek Estates Water Service Area, Fayette 
County 

 
In Fayette County, the analysis of WSAs based on the PWSID revealed significant 

differences in the primary water sources, population served count, and the number of violations 

recorded. Groundwater was the primary source for approximately 77% of the WSAs, serving 

2,469 residents (Table F1). However, these WSAs reported a significantly higher number of 

violations, totaling 274 (Table F1). In contrast, surface water, either purchased or directly 

sourced, was utilized by about 23% of the WSAs, serving a much larger population of 92,927 

residents (Table F1). Despite the vast difference in population served, these WSAs reported only 

51 violations (Table F1). 
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Table F1: Characteristics of Fayette County Water Service Areas 

PWSID PWS Name Primary 

Source 

Population 

Served Count 

Number of 

Violations 

GA1130000 BROOKS Surface water 

purchased 

595 12 

GA1130001 FAYETTE COUNTY Surface water 77,051 25 

GA1130003 FAYETTEVILLE Surface water 

purchased 

15,281 14 

GA1130005 FAYETTE MOBILE 

HOME PARK 

Groundwater 78 6 

GA1130007 DIX LEE�¶ON ESTATES Groundwater 556 8 

GA1130008 NEWTON 

PLANTATION 

Groundwater 338 31 

GA1130009 ROLLING MEADOWS 

ESTATES 

Groundwater 299 5 

GA1130010 FOUR SEASONS 

MOBILE HOME PARK 

Groundwater 600 52 

GA1130012 LONG�¶S MOBILE 

HOME PARK 

Groundwater 78 49 

GA1130016 WOODLAND ROAD 

WATER ASSOCIATION 

Groundwater 39 25 
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GA1130019 FERNWOOD MOBILE 

HOME PARK 

Groundwater 94 10 

GA1130033 STARR�¶S MILL RIDGE 

SUBDIVISION 

Groundwater 135 41 

GA1130034 LINE CREEK ESTATES Groundwater 252 47 
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APPENDIX G  

ANALYSIS OF WATER SERVICE AREAS IN FORSYTH COUNTY  

In Forsyth County, the Cumming WSA (PWSID: GA1170000) served a population of 58,661, 

drawing from surface water (Table G1). It had an average Theme 1 SVI percentile of 0.45, 

indicating a moderate level of socioeconomic vulnerability, and an average Theme 3 SVI 

percentile of 0.48, suggesting a moderate presence of racial and ethnic minorities (Figure G1). 

This Tier 2 WSA experienced only two violations (Table G1; Figure G1). 

 

Figure G1: Analysis of SVI Percentiles in Cumming Water Service Area, Forsyth County 
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Table G1: Characteristics of Forsyth County Water Service Areas 

PWSID PWS Name Primary 

Source 

Population 

Served Count 

Number of 

Violations 

GA1170000 CUMMING Surface water 58,661 2 

GA1170008 COLONIAL CLUB 

ESTATES 

Surface water 

purchased 

400 14 

GA1170013 DEERWOOD WATER 

SYSTEMS, INC. 

Surface water 

purchased 

521 11 

GA1170030 SHADY SHORES 

SUBDIVISION 

Surface water 

purchased 

1,632 6 

GA1170035 WOOD CREEK 

SUBDIVISION 

Surface water 

purchased 

100 12 

GA1170037 BEAVER RUIN 

SUBDIVISION 

Surface water 

purchased 

94 26 

GA1170047 LANIER WOODS 

SUBDIVISION 

Surface water 

purchased 

182 32 

GA1170050 FORSYTH CO. WATER 

& SEWER 

Surface water 161,200 11 

 
 The Colonial Club Estates WSA (PWSID: GA1170008) served 400 residents (Table G1). 

It held average SVI percentiles for Theme 1 and Theme 3, at 0.65 and 0.56, respectively, 

indicating high socioeconomic vulnerabilities alongside a high presence of racial and ethnic 

minorities (Figure G2). This Tier 3 WSA, relying on purchased surface water, had 14 violations 

(Table G1; Figure G2). 
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Figure G2: Analysis of SVI Percentiles in Colonial Club Estates Water Service Area, Forsyth 
County 

  
 Deerwood Water Systems, Inc. WSA (PWSID: GA1170013) supplied water to 521 

individuals, with an average SVI Theme 1 percentile of 0.52 and an average Theme 3 SVI 

percentile of 0.59, the latter indicating a high presence of racial and ethnic minorities (Table G1; 

Figure G3). This WSA had 11 violations and was categorized as a Tier 3 WSA (Table G1; 

Figure G3). 
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Figure G3: Analysis of SVI Percentiles in Deerwood Water Service Area, Forsyth County 
 

 Shady Shores Subdivision WSA (PWSID: GA1170030) served 1,632 residents and 

exhibited average SVI percentiles of 0.48 for Theme 1 and 0.45 for Theme 3, indicating 

moderate socioeconomic vulnerability and a moderate presence of racial and ethnic minorities 

(Table G1; Figure G4). This tier 3 WSA, which relied on purchased surface water, reported six 

violations (Table G1; Figure G4). 
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Figure G4: Analysis of SVI Percentiles in Shady Shores Subdivision Water Service Area, Forsyth 
County 

  
 Wood Creek Subdivision WSA (PWSID: GA1170035) served a population of 100, with a 

low average Theme 1 SVI percentile of 0.04, reflecting low socioeconomic vulnerability (Table 

G1; Figure G5). However, the average Theme 3 SVI percentile of 0.63 suggested a high presence 

of racial and ethnic minorities (Figure G5). Despite its small population, this tier 4 WSA 

reported 12 violations (Figure G5; Table G1). 
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Figure G5: Analysis of SVI Percentiles in Wood Creek Subdivision Water Service Area, Forsyth 
County 

 
 Beaver Ruin Subdivision WSA (PWSID: GA1170037) served 94 residents (Table G1). It 

reported an average Theme 1 SVI percentile of 0.24 and an average Theme 3 SVI percentile of 

0.44, indicating a moderate presence of racial and ethnic minorities (Figure G6). This tier 4 WSA 

had 26 violations (Figure G6; Table G1). 



116 
 

 

Figure G6: Analysis of SVI Percentiles in Beaver Ruin Subdivision Water Service Area, Forsyth 
County 

 
 Lanier Woods Subdivision WSA (PWSID: GA1170047) served a population of 182, with 

average Theme 1 and Theme 3 SVI percentiles of 0.48 and 0.43, respectively (Table G1; Figure 

G7). These percentiles indicated moderate socioeconomic vulnerabilities and a moderate 

presence of racial and ethnic minorities in the WSA (Figure G7). However, this Tier 4 WSA 

encountered 32 violations (Table G1; Figure G7). 
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Figure G7: Analysis of SVI Percentiles in Lanier Woods Subdivision Water Service Area, 
Forsyth County 

 
 Finally, Forsyth Co. Water & Sewer WSA (PWSID: GA1170050) served a large 

community of 161,200, with an average Theme 1 SVI percentile of 0.21, suggesting low 

socioeconomic vulnerability (Table G1; Figure G8). The average Theme 3 SVI percentile of 0.42 

indicated a moderate presence of racial and ethnic minorities (Figure G8). This tier 3 WSA had 

11 violations (Figure G8; Table G1). 
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Figure G8: Analysis of SVI Percentiles in Forsyth Co. Water and Sewer Service Water Service 
Area, Forsyth County 
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APPENDIX H   

ANALYSIS OF WATER SERVICE AREAS IN FULTON COUNTY  

The Atlanta WSA (PWSID: GA1210001) displayed an average SVI Theme 1 percentile of 0.48, 

indicating moderate socioeconomic vulnerabilities (Figure H1). The average SVI Theme 3 

percentile was higher at 0.72, denoting a high proportion of racial and ethnic minorities (Figure 

H1). This WSA was classified under Tier 1 (Figure H1). 

 

Figure H1: Analysis of SVI Percentiles in Atlanta Water Service Area, Fulton County 
 

The College Park WSA (PWSID: GA1210002) had an average SVI Theme 1 percentile 

of 0.69, showing high socioeconomic vulnerabilities (Figure H2). The average SVI Theme 3 
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percentile was significantly higher at 0.93, indicating a population with a very high racial and 

ethnic minority representation (Figure H2). This WSA was categorized under Tier 2 (Figure H2). 

 

Figure H2: Analysis of SVI Percentiles in College Park Water Service Area, Fulton County 
  

The East Point WSA (PWSID: GA1210003) revealed an average SVI Theme 1 percentile 

of 0.59, suggesting high socioeconomic vulnerabilities (Figure H3). The average SVI Theme 3 

percentile was 0.88, reflecting a diverse community with a very high racial and ethnic minority 

population (Figure H3). This WSA was categorized under Tier 2 (Figure H3). 
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Figure H3: Analysis of SVI Percentiles in East Point Water Service Area, Fulton County 
  

The Fairburn WSA (PWSID: GA1210004) showed an average SVI Theme 1 percentile of 

0.62, pointing to high socioeconomic vulnerabilities (Figure H4). Meanwhile, the average SVI 

Theme 3 percentile was 0.86, indicating a very high racial and ethnic minority presence (Figure 

H4). This WSA was classified under Tier 2 (Figure H4). 
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Figure H4: Analysis of SVI Percentiles in Fairburn Water Service Area, Fulton County 
 

The North Fulton County WSA (PWSID: GA1210005) had a notably lower average SVI 

Theme 1 percentile of 0.23, suggesting low socioeconomic vulnerabilities (Figure H5). The 

average SVI Theme 3 percentile was 0.61, indicating a high population of racial and ethnic 

minorities (Figure H5). This WSA was also categorized as Tier 2 (Figure H5). 
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Figure H5: Analysis of SVI Percentiles in North Fulton Water Service Area, Fulton County 
 

The Hapeville WSA (PWSID: GA1210006) presented an average SVI Theme 1 

percentile of 0.53, which suggests high socioeconomic vulnerabilities (Figure H6). The average 

SVI Theme 3 percentile was higher at 0.82, showing a diverse population with a very high 

proportion of racial and ethnic minorities (Figure H6). This WSA was categorized under Tier 2 

(Figure H6). 
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Figure H6: Analysis of SVI Percentiles in Hapeville Water Service Area, Fulton County 
 

The Mountain Park WSA (PWSID: GA1210007) reported a low average SVI Theme 1 

percentile of 0.08, indicating low socioeconomic vulnerabilities (Figure H7). In contrast, the 

average SVI Theme 3 percentile was 0.57, suggesting a high population of racial and ethnic 

minorities within the WSA (Figure H7). This WSA was classified under Tier 2 (Figure H7). 
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Figure H7: Analysis of SVI Percentiles in Mountain Park Water Service Area, Fulton County 
 

The Palmetto WSA (PWSID: GA1210008) had an average SVI Theme 1 percentile of 

0.62, pointing to high socioeconomic vulnerabilities (Figure H8). The average SVI Theme 3 

percentile was 0.66, reflecting a diverse WSA with a high representation of racial and ethnic 

minorities (Figure H8). This WSA was categorized under Tier 2 (Figure H8). 
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Figure H8: Analysis of SVI Percentiles in Palmetto Water Service Area, Fulton County 
 

The Roswell WSA (PWSID: GA1210009) showed an average SVI Theme 1 percentile of 

0.24, suggesting low socioeconomic vulnerabilities (Figure H9). The average SVI Theme 3 

percentile was 0.48, indicating a moderate population of racial and ethnic minorities (Figure H9). 

This WSA was categorized under Tier 2 (Figure H9). 
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Figure H9: Analysis of SVI Percentiles in Roswell Water Service Area, Fulton County 
 

Finally, the Union City WSA (PWSID: GA1210010) had an average SVI Theme 1 

percentile of 0.62, which indicates moderate socioeconomic vulnerabilities (Figure H10). 

However, the average SVI Theme 3 percentile was very high at 0.96, denoting an incredibly 

diverse population with a very high proportion of racial and ethnic minorities (Figure H10). This 

WSA was also classified under Tier 2 (Figure H10). 
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Figure H10: Analysis of SVI Percentiles in Union City Water Service Area, Fulton County 
 

In the analysis of WSAs in Fulton County based on PWSID, it was observed that all 

WSAs relied on surface water, either purchased or directly sourced. The Atlanta WSA (PWSID: 

GA1210001) served the largest population of 1,089,893 residents but reported only 15 violations 

(Table H1). College Park WSA (PWSID: GA1210002), while serving a smaller population of 

20,382, reported five violations, indicating a proportionately lower frequency of non-compliance 

(Table H1). 

East Point WSA (PWSID: GA1210003) and Fairburn WSA (PWSID: GA1210004), with 

populations of 33,712 and 14,000, respectively, experienced 10 and 12 violations, highlighting a 
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variance in compliance relative to their sizes (Table H1). North Fulton County WSA (PWSID: 

GA1210005), catering to a population of 437,032, reported only eight violations (Table H1). 

The smaller WSAs, such as the Hapeville WSA (PWSID: GA1210006) and the Mountain 

Park WSA (PWSID: GA1210007), serving 5,790 and 557 residents, respectively, noted 13 and 

12 violations (Table H1). The Palmetto WSA (PWSID: GA1210008), Roswell WSA (PWSID: 

GA1210009), and Union City (PWSID: GA1210010) also followed this trend with populations 

of 4,718, 14,300, and 18,636 respectively, and higher violation counts of 15, 8, and 21, relative 

to their population sizes (Table H1). 

Table H1: Characteristics of Fulton County Water Service Areas 

PWSID PWS Name Primary 

Source 

Population 

Served Count 

Number of 

Violations 

GA1210001 ATLANTA  Surface water 1,089,893 15 

GA1210002 COLLEGE PARK Surface water 

purchased 

20,382 5 

GA1210003 EAST POINT Surface water 33,712 10 

GA1210004 FAIRBURN Surface water 

purchased 

14,000 12 

GA1210005 NORTH FULTON 

COUNTY 

Surface water 

purchased 

437,032 8 

GA1210006 HAPEVILLE Surface water 

purchased 

5,790 13 

GA1210007 MOUNTAIN PARK Surface water 

purchased 

557 12 
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GA1210008 PALMETTO Surface water 4,718 15 

GA1210009 ROSWELL Surface water 14,300 8 

GA1210010 UNION CITY Surface water 

purchased 

18,636 21 
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APPENDIX I   

ANALYSIS OF WATER SERVICE AREAS IN GWINNETT COUNTY  

The Buford WSA (PWSID: GA1350000), within Gwinnett County and categorized as Tier 2, 

presented an average SVI Theme 1 percentile of 0.55, converged with an average SVI Theme 3 

percentile of 0.60, sketching out a community with high socioeconomic vulnerabilities and a 

high racial and ethnic minority population (Figure I1). Serving a population of 8,482 sourced 

from surface water, this WSA reported six violations (Table I1). 

 

Figure I1: Analysis of SVI Percentiles in Buford Water Service Area, Gwinnett County 
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Table I1: Characteristics of Gwinnett County Water Service Areas 

PWSID PWS Name Primary 

Source 

Population 

Served Count 

Number of 

Violations 

GA1350000 BUFORD Surface water 8,482 6 

GA1350004 GWINNETT CO. DEPT. 

OF WATER 

RESOURCES 

Surface water 975,000 7 

GA1350011 JONES MOBILE HOME 

PARK 

Groundwater 800 51 

GA1350012 NORCROSS MOBILE 

HOME VILLAGE 

Groundwater 543 42 

 
 Turning to the Gwinnett Co. Dept. of Water Resources WSA (PWSID: GA1350004), 

also considered a Tier 2 WSA, the average SVI Theme 1 percentile reached 0.60, while the 

average Theme 3 percentile was 0.81, suggesting heightened socioeconomic vulnerability and a 

high population of racial and ethnic minorities (Figure I2). This WSA, which served a significant 

populace of 975,000 through surface water, had seven violations (Table I1).  
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Figure I2: Analysis of SVI Percentiles in Gwinnett Co. Dept. of Water Resources Water Service 
Area, Gwinnett County 

 
 The Jones Mobile Home Park WSA (PWSID: GA1350011) was categorized as a Tier 3 

WSA (Figure I3). This WSA had an elevated average SVI Theme 1 percentile of 0.83, 

compounded by an even more concerning average SVI Theme 3 percentile of 0.92, signaling 

very high socioeconomic vulnerability and a very high population of racial and ethnic minorities 

(Figure I3). This WSA provided groundwater to a community of 800 and has acquired 51 

violations (Table I1). 
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Figure I3: Analysis of SVI Percentiles in Jones Mobile Home Park Water Service Area, Gwinnett 
County 

 
 Lastly, the Norcross Mobile Home Village WSA (PWSID: GA1350012), considered a 

Tier 3 WSA, had a very high average SVI Theme 1 percentile of 0.89 and a very high average 

SVI Theme 3 percentile of 0.82 (Figure I4). This WSA, with a groundwater-dependent 

population of 543, had 42 violations (Table I1). 
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Figure I4: Analysis of SVI Percentiles in Norcross Mobile Home Village Water Service Area, 
Gwinnett County 
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APPENDIX J  

ANALYSIS OF WATER SE RVICE AREAS IN HENRY COUNTY  

The Hampton WSA (PWSID: GA1510000) in Henry County, classified as Tier 2, revealed 

average SVI Theme 1 and Theme 3 percentiles of 0.61 and 0.71, respectively, indicating high 

socioeconomic vulnerability and a high population of racial and ethnic minorities (Figure J1). 

This WSA, which relied on purchased surface water, served 7,305 residents and had 26 

violations (Table J1). 

 

Figure J1: Analysis of SVI Percentiles in Hampton Water Service Area, Henry County 
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Table J1: Characteristics of Henry County Water Service Areas 

PWSID PWS Name Primary 

Source 

Population 

Served Count 

Number of 

Violations 

GA1510000 HAMPTON Surface water 

purchased 

7,305 26 

GA1510001 HENRY COUNTY 

WATER AUTHORITY 

Surface water 176,038 8 

GA1510002 LOCUST GROVE Groundwater 5,648 22 

GA1510003 MCDONOUGH Surface water 16,187 9 

GA1510004 STOCKBRIDGE Surface water 

purchased 

7,195 9 

GA1510013 INDIAN CREEK 

MOBILE PARK 

Groundwater 572 27 

GA1510015 POOLE`S MOBILE 

MANOR 

Groundwater 255 25 

 
 Henry County Water Authority WSA (PWSID: GA1510001), a tier 3 WSA, showed 

moderate socioeconomic vulnerability with an average SVI Theme 1 percentile of 0.44 and a 

high racial and minority population with an average SVI Theme 3 percentile of 0.65 (Figure J2). 

This WSA served a population of 176,038 through its surface water system and had eight 

violations (Table J1). 



138 
 

 

Figure J2: Analysis of SVI Percentiles in Henry County Water Service Area, Henry County 
 

 The Locust Grove WSA (PWSID: GA1510002), classified as a Tier 2, had SVI Theme 1 

and Theme 3 percentile averages at 0.46 and 0.54, which implied moderate socioeconomic 

vulnerabilities and a high population of racial and ethnic minorities (Figure J3). With 

groundwater serving 5,648 residents, this WSA had 22 violations reported (Table J1). 
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Figure J3: Analysis of SVI Percentiles in Locust Grove Water Service Area, Henry County 
 

 The McDonough WSA (PWSID: GA1510003), also Tier 2, exhibited SVI Theme 1 and 

Theme 3 average percentiles of 0.52 and 0.79 (Figure J4). The higher Theme 1 and 3 percentiles 

indicate high socioeconomic vulnerability and a very high presence of racial and ethnic 

minorities (Figure J4). Within the WSA, 16,187 residents were served by surface water, 

alongside nine recorded violations (Table J1). 
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Figure J4: Analysis of SVI Percentiles in McDonough Water Service Area, Henry County 
 

 The Stockbridge WSA (PWSID: GA1510004), characterized as a tier 2 WSA, had 

average SVI Theme 1 and Theme 3 percentiles of 0.49 and 0.80, signaling moderate 

socioeconomic vulnerability and a very high racial and ethnic minority population (Figure J5). 

This WSA purchased surface water for 7,195 residents and had nine violations (Table J1). 
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Figure J5: Analysis of SVI Percentiles in Stockbridge Water Service Area, Henry County 
 

 The Indian Creek Mobile Park WSA (PWSID: GA1510013), classified as a Tier 4 WSA, 

had average SVI Theme 1 and Theme 3 percentiles of 0.61 and 0.77, indicating high 

socioeconomic vulnerability and a very high population of racial and ethnic minorities (Figure 

J6). This WSA relied on groundwater for 572 residents and had 27 violations (Table J1). 
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Figure J6: Analysis of SVI Percentiles in Indian Creek Mobile Park Water Service Area, Henry 
County 

 
 Lastly, Poole�¶s Mobile Manor WSA (PWSID: GA1510015), also Tier 3, saw high 

average SVI Theme 1 and Theme 3 percentiles of 0.77 and 0.73 (Figure J7). These percentiles 

denote a WSA with very high socioeconomic vulnerabilities and a high racial and ethnic 

minority population (Figure J7). This WSA had 25 violations and served a population of 255 

with groundwater (Table J1). 
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Figure J7: Analysis of SVI Percentiles in Poole�¶s Mobile Manor Water Service Area, Henry 
County 
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APPENDIX K   

ANALYSIS OF WATER SERVICE AREAS IN ROCKDALE COUNTY  

The Rockdale Co. Water System WSA (PWSID: GA2470000), classified as Tier 3, had an 

average Theme 1 SVI percentile of 0.43, reflecting moderate socioeconomic vulnerability 

(Figure K1). Its average Theme 3 SVI percentile reached 0.80, indicating a very high 

concentration of racial and ethnic minorities (Figure K1). Serving a vast population of 91,678 

with surface water, this WSA had 13 violations (Table K1). 

 

Figure K1: Analysis of SVI Percentiles in Rockdale Co. Water System Water Service Area, 
Rockdale County 
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Table K1: Characteristics of Rockdale County Water Service Areas 

PWSID PWS Name Primary 

Source 

Population 

Served Count 

Number of 

Violations 

GA2470000 ROCKDALE CO. 

WATER SYSTEM 

Surface water 91,678 13 

GA2470002 HI ROC SHORES 

ASSOCIATION 

Groundwater 655 56 

GA2470003 LITTLE MOUNTAIN 

S/D, NO. 1 HOA 

Groundwater 61 13 

GA2470005 LAKEVIEW UTILITIES  Groundwater 2,200 27 

GA2470006 MONASTERY OF THE 

HOLY SPIRIT 

Groundwater 100 6 

 
 The Hi Roc Shores Association WSA (PWSID: GA2470002), another Tier 3 WSA, 

showed significant vulnerabilities with an average Theme 1 SVI percentile of 0.79 and an 

average Theme 3 percentile of 0.90, revealing very high socioeconomic vulnerabilities and a 

very high racial and ethnic minority population (Figure K2). This groundwater WSA serviced 

655 residents and encountered 56 violations (Table K1). 
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Figure K2: Analysis of SVI Percentiles in Hi Roc Shores Association Water Service Area, 
Rockdale County 

 
 Little Mountain S/D, No.1 HOA WSA (PWSID: GA2470003), was characterized as Tier 

3 and had an average Theme 1 SVI percentile of 0.72 and an average Theme 3 percentile of 0.88, 

suggesting high socioeconomic vulnerabilities and a very high population of racial and ethnic 

minorities (Figure K3). This WSA experienced 13 violations and served its WSA through 

groundwater (Table K1).  



147 
 

 

Figure K3: Analysis of SVI Percentiles in Little Mountain S/D, No.1 HOA Water Service Area, 
Rockdale County 

  
 The Lakeview Utilities WSA (PWSID: GA2470005), categorized as Tier 2, had an 

average Theme 1 SVI percentile of 0.60 and an average Theme 3 percentile of 0.82, indicating 

high socioeconomic vulnerability and a very high racial and ethnic minority representation 

among its 2,200 population served (Figure K4; Table K1). This WSA relied on groundwater and 

had 27 violations (Table K1). 
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Figure K4: Analysis of SVI Percentiles in Lakeview Utilities Water Service Area, Rockdale 
County 

  
Lastly, Monastery of the Holy Spirit WSA (PWSID: GA2470006), categorized as Tier 4, 

saw an average Theme 1 SVI percentile of 0.26, suggesting moderate socioeconomic 

vulnerability, but a higher average Theme 3 percentile of 0.70, indicating a high racial and ethnic 

minority presence (Figure K5). This WSA relied on groundwater to serve 100 individuals and 

had six violations (Table K1). 
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Figure K5: Analysis of SVI Percentiles in Monastery of the Holy Spirit Water Service Area, 
Rockdale County 
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APPENDIX L  
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