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Introduction 

The field of socio-hydrology highlights the complicated interactions and 

interdependencies between human and water systems (Pande & Sivapalan, 2017; Sivapalan 

et al., 2012; Wesselink et al., 2017). By studying the historical and geographic trends of 

coupled human-water systems, researchers may gain a broader understanding of social, 

behavioral, and developmental impacts of water management. For example, social and 

political influences on water have resulted in testing and treatment protocols for drinking 

water, advances in cropland irrigation, and innovative reuse technologies (Pande & 

Sivapalan, 2017). Thus, integrating human agency is critical to hydrological studies 

because technological, economic, and political evolution can result in increased social 

consciousness and risk mitigation (Wesselink et al., 2017). 

During the twenty-first century, drinking water quality in the United States has 

emerged as an archetype of social-hydrological phenomena (Haeffner et al., 2021; McKee 

et al., 2020). However, despite its indispensability for communities across the nation, 

provision of adequate water quality has been called into question by previous researchers 

(Allaire et al., 2018; McDonald & Jones, 2018). Community Water Systems (CWS) are an 

important component of community infrastructure, as they provide drinking water to the 

same population throughout the year (United States Environmental Protection Agency, 

2015). CWS serve 94% of the United States population, yet 28% of water systems 

experienced at least one water quality violation in 2019, based on the United States'  

Environmental Protection Agency's (USEPA) Safe Drinking Water Act (SDWA) (United 

States Environmental Protection Agency, 2021). 

Individual and organizational action in a coupled social-hydrological system could 

be mapped onto the environmental justice movement, where politically-conscious 
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individuals exercise their agency to alter their surroundings and/or policies (Taylor, 2000). 

This relationship was made clear in 2014, when the struggle for safe drinking water began 

in Flint, MI (DelToral, 2015). Throughout the lead crises, local newspaper outlets such as 

The Flint Journal provided consistent coverage of public discussion and community 

organizing, which amplified the voices of community members and families affected by 

lead poisoning. In this case, local news media provided the institutional support necessary 

to engage national news sources and prompt actionable change (Moors, 2019; Takahashi 

et al., 2020).  

The disproportionate distribution of safe drinking water and perceptions of those 

affected can be partially understood through the lens of social constructionism. In this 

research, social constructionism is defined as the analysis of social processes which 

contribute to the development of epistemologies and knowledges (Burningham & Cooper, 

1999).  Often applied to the creation and legitimization of social phenomena, social 

constructionism can play an overwhelmingly important role in human behavior related to 

environmental degradation and the maintenance of inequity and power differentials 

(Taylor, 2000). For example, many theorists have applied social constructionism to 

understand climate science denial, and environmental sustainability (Longo et al., 2021; 

Prasad, 2019).  

When considering the inequitable distribution of drinking water quality, individuals 

with more power may construct and legitimize explanations for existing environmental 

inequities for those with lesser power. This results in an ongoing and constitutive narrative 

that not only normalizes but also maintains the inequitable distribution of environmental 

risks (Grove et al., 2018; Taylor, 2000). Thus, the social constructionism of poor drinking 
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water quality may pose significant and compounding risks to communities with greater 

proportions of low-income individuals and people of color. 

Central to social constructionism is the media's ability to influence public interest, 

or agenda-setting, which can serve as an important foundation for awareness and behavior 

(McCombs, 1997; Soroka, 2002). For example, national coverage of the Flint water crisis 

may have focused attention on drinking water crises thereafter, such as the lead 

contamination events in Newark, NJ in 2018 and 2019 (Natural Resources Defense 

Council, 2021).  

Given the coupled nature of human and water systems in water quality issues as 

well as their role in garnering social support, local newspapers serve as an invaluable 

source of data for studying the social aspects of drinking water. Previous studies have used 

local news and social media platforms to understand water-related matters (Ekenga et al., 

2018; Lam et al., 2017; Pierce & Gonzalez, 2017). Analyses of local water narratives have 

uncovered patterns of substandard water in Mobile Home Parks (Pierce & Gonzalez, 2017), 

unequal stewardship expectations for Indigenous peoples (Lam et al., 2017), and shared 

frustration and health concerns among families affected by lead pollution (Ekenga et al., 

2018). Although previous research has utilized local news and social media platforms to 

assess important water-related matters, all were dependent on an analytical process called 

content analysis, which requires manual coding of each article to understand overarching 

trends (Buckton et al., 2018). While such research methods are valuable, the time and 

resources necessary to read and code each newspaper generally results in fewer articles 

being analyzed, which can limit the geographic and temporal range of the evaluations. 
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More recently, researchers have applied text analytics to newspaper articles 

(Gunda, 2018). Text analytics is a data-driven approach that uses natural language 

processing to analyze millions of articles for trends and patterns that would not have been 

previously possible (Moreno & Redondo, 2016). Applying computational methods to 

textual data results in a much broader understanding of local newspaper narratives and 

allows researchers to evaluate temporal and spatial trends arising from local variation. 

Thus, evaluating newspapers with text analytics presents a valuable data-based approach 

that can provide a more robust understanding of risks to drinking water quality across 

regions and temporality.  

 

Research Questions 

 

The aims of this study were to leverage text analytics to 1) evaluate temporal and 

regional trends of water pollution-related articles in local news and 2) examine the 

relationship between local water violations and potential political, economic, and 

sociodemographic variables on water-related news coverage. Pollution is evaluated 

through water quality violations, which are assessed using SDWA rule violations 

(discussed further on pages 5 and 6). This study provides a data-driven approach to 

understanding media patterns and their relationship with social and physical differences 

across the United States, allowing for a broader understanding of patterns and trends than 

previous case studies. The analytical tools used in this study can be extended to capture 

insights within textual data in alternate media sources across other couple socio-

hydrological systems. Lastly, these research findings underline the importance of local 

journalism in water quality issues, highlighting the salience of community news coverage 

amidst environmental risks.  
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Methodology 

This study utilized a supported corpus (i.e., collection) of water-related newspaper 

articles downloaded from LexisNexis for the years 2009 to 2017. Sociodemographics and 

water quality violations were obtained from publicly available data sources. Data sources, 

processing, and analyses strategies are discussed in the following subsections. All data 

processing and analyses were conducted in RStudio [v.1.3.1056]. 

Data Sources 

An existing corpus of water-related newspaper articles downloaded from 

LexisNexis was used for this study (Gunda, 2018). The corpus was created by Jonathan 

Gilligan and the Water Conservation group (including Allison Witte and George 

Hornberger) at Vanderbilt University. The corpus was used because it included any article 

that mentioned the word "water" from any local news source (captured within LexisNexis) 

within the United States. In total, there were 413,690 news articles (published between 

2009 and 2017) across 25 news sources that were evaluated for this study. Metadata for 

each article such as city of publication and date published is also provided in the corpus 

(Supplementary Table 1).  

To understand distribution of news sources at the county-level, Sunday household 

distribution was downloaded for each of the newspaper sources using the Alliance for 

Audited Media's (AAM) Media Intelligence Center (Alliance for Audited Media, 2021). 

Sunday distribution was chosen because it was available for all news sources, whereas 

availability of distribution data for the remaining days of the week was highly variable. 

In addition to news distribution data, data regarding drinking water violations, 

sociodemographics, and political tendencies were all compiled at the county-level. 
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Drinking water rule violations for the counties receiving news coverage were downloaded 

from the USEPA's Safe Drinking Water Information System (SDWIS) covering a range of 

January 2009 to December 2017 (United States Environmental Protection Agency, 2021). 

County-level sociodemographic data were obtained from American Community Surveys 

(ACS) 5-year estimates (2009-2018)  (US Census Bureau, 2021); these were queried using 

the TidyCensus package [v. 0.9.9.5] (Walker, 2020). Political tendencies were captured 

using county-level presidential election data describing the number of Republican votes in 

the past 2008 - 2016 presidential election, relative to the article's publication date (MIT 

Election Data and Science Lab, 2018).  

A list of primary regulated drinking water contaminants also were compiled from 

the National Primary Drinking Water Regulations (NPDWR) per the SDWA (United States 

Environmental Protection Agency, 2009). In total, there were over 90 contaminants that 

address several aspects of drinking water quality, such as surface water treatment, 

disinfectants and disinfection byproducts, inorganic and organic chemicals, and 

radionuclides. The contaminants are also organized by 12 SDWA rules (see Data 

Processing for rules) (USEPA, 2015).  

 

 

Data Processing 

Evaluation of these articles for water quality-related issues was facilitated using 

key term identification (Silge & Robinson, 2017). Five SDWA rules were chosen for this 

analysis based on diversity in location, frequency, and contamination source 

(Supplementary Table 2). The five rules analyzed were: 1) Lead and Copper Rule (LCR); 

2) Disinfection Byproducts (DBP) Rule; 3) Radionuclides rule (RN); 4) Volatile Organic 
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Chemicals (VOC) Rule; and 5) Total Coliform Rule (TCR). The corpus was filtered for 

any articles containing one or more contaminants monitored under each SDWA rule.  

To evaluate the corpus for the five SDWA rules, key term identification, an 

analytical approach which identifies a list of words within textual data was used 

(Krauthammer & Nenadic, 2004).  After filtering for the primary regulated contaminants, 

there were 42,764 articles in the corpus that mentioned a primary contaminant monitored 

per the SDWA rule. However, these articles included colloquial variations of "lead" (i.e., 

"lead author" and "lead attorney"). To address these issues, bigram analysis was conducted 

to further filter the remaining articles. Bigram analysis generates 2-word 

phrases/combinations which researchers can use to understand the relationships between 

word pairs (Silge & Robinson, 2017). After generating the bigrams, articles that only 

pertained to contaminant issues (e.g., "lead pipes" or "lead testing") were retained, while 

nonpertinent terms (e.g., "lead author" or "lead attorney") were not. The final filtered 

corpus contained 11,562 articles. With the final filtered corpus, summaries of coverage 

(i.e., tallies) for each SDWA rule, total as well as across different newspapers and over 

time were created. 

For the community variables, normalization was conducted to calculate 

proportions. For example, the sociodemographic variables were divided by the county's 

total population to reflect the proportion of 1) non-Hispanic white; 2) Black; 3) American 

Indian and Alaska Native (referenced as "American Indian" hereafter); and 4) Hispanic 

individuals. Additionally, the ACS workforce population value was used to calculate 

proportion of individuals employed in agriculture, mining, fishing, or logging. The 

proportion of Republican voters in the most recent Presidential election cycles during the 
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study period (i.e., 2008, 2012, 2016) were matched with the respective publication date 

and were calculated based on the number of Republican votes compared to total votes 

within each county. For example, an article published in 2010 was assigned to the 2008 

presidential election.  

These datasets were merged to create two datasets for analysis, one capturing 

temporal patterns in violations and the other capturing sociodemographics. The first dataset 

contained counts of both newspaper articles and violations for each SDWA rule (stratified 

by publication and year) while the second dataset contained newspaper article counts, 

sociodemographics, political leanings, and rule violations for each SDWA rule (for all 

counties receiving Sunday newspaper distribution). For the latter, total newspaper counts 

by SDWA rule were joined to median annual SDWA rule violations and 

sociodemographics and analyzed at the county-level for each newspaper's distribution. 

 

Data Analyses 

Several methods were employed to explore patterns in news coverage over space 

and time. First, SDWA rules were visualized for the entire dataset, followed by annual 

publications stratified by SDWA rule. To evaluate patterns in publication, correlation 

between different SDWA rules were calculated. SDWA rule coverage was also visualized 

at the USEPA regional level, to explore regional trends of water quality-related news. The 

relationship between SDWA rule violations and SDWA news coverage was examined 

using proportionality, over both the entire study period and annually. The influence of 

physical and sociodemographic patterns on SDWA news coverage was explored using 

univariate linear regressions. Predictors included SDWA violations occurring within the 

counties receiving news distribution; proportion of non-Hispanic white, Black, Hispanic, 
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and American Indian populations; proportion of foreign-born Spanish-speaking 

households; proportion of the working population employed in agricultural, mining, 

fishing, and logging; and the proportion of Republican voters. 

 

 

Results 

There were over 11,500 articles mentioning an SDWA rule published from 2009 to 

2017 (Supplementary Table 1). The five rules chosen for this analysis (LCR, DBP, RN, 

VOC, TCR) were covered in over 7,000 articles across a total of 25 news sources from 24 

different states (Supplementary Table 1). Below, are descriptions of the temporal and 

regional differences observed for the five selected rules in greater detail. 

Coverage of water-related news articles varied significantly by rule and region. 

Coverage of LCR was most prevalent, followed by DBPs, RN, VOCs, and TCR (Figure 

1A). Annual rates of publication also varied by rule, with some showing a general 

downward trend (VOC, TCR, and RN) while DBPs and LCR fluctuated over time 

(Supplementary Table 3). DBPs and LCR fluctuated more over time (SD = 43.9 and 251, 

respectively), and a noticeable spike in LCR-related articles occurs in 2016 (Figure 1B).   

 

 
Figure 1A) Total Number of articles published. B) Annual percentage of articles by rule, 2009-2017. Generally, LCRs 

were most discussed within the news articles, with a prominent increase occurring in 2016. 
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News coverage for each of the five rules showed a relationship with coverage of 

the other four rules. For example, articles published on LCR correlated with articles related 

to TCR and DBPs (Table 1). Similarly, the publication of VOC-related articles were 

correlated with news articles mentioning RN (Table 1). 

 

Table 1. Median, Range, and correlation between coverage of SDWA rules. Articles including LCR were likely to be 

published with TCR and DBPs, while VOC articles tended to published more frequently with RN. 

SDWA Rule Median Range LCR VOC DBP TCR RN 

LCR 134 11- 523      

VOC 8 0-87 0.40     

DBP 39 1-595 0.57 0.05    

TCR 9 0-45 0.61 0.09 0.26   

RN 15 0-137 0.37 0.72 0.08 0.06  

        

 

 

The number of water quality-related newspapers published was highly variable by 

region (Figure 2). For example, coverage of LCR was the greatest in USEPA regions 2 and 

10 while coverage of DBPs was greatest in region 5. Radionuclides, on the other hand, 

were more widely discussed in regions 3 and 8. The share of articles published that mention 

VOCs were greatest in region 8, while TCR was most frequent in USEPA regions 1 and 9 

(Figure 2). 

When considering by news source, different nuances emerge. For example, LCRs 

were generally the most covered across the newspapers, with the exception of RN in the 

Richmond Times Dispatch (USEPA Region 3), and DBPs in Dayton Daily News (USEPA 

Region 5) and Lincoln Journal Star (USEPA Region 7) (Supplementary Figure 1, 

Supplementary Table 1). VOCs were covered most frequently in the Denver Post (USEPA 

Region 8). Across all five rules, Dayton Daily News (USEPA Region 5) published the most 
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water quality-related articles in the given period, with a total of 1,073 articles published, 

and an average of 119 articles per year. In contrast, The Columbian (USEPA Region 1) 

published the least articles over the period, with only 12 articles in the observed period 

(averaging ~1.3 articles per year) (Supplementary Figure 1; Supplementary Table 1). 

 

 
Figure 2. Regional News Coverage by Rule, 2009 - 2017. News coverage of LCR was high in all regions, while 

coverage of DBPs, RN, VOCs, and TCR varied by USEPA region. 

 

In addition to evaluating patterns in news coverage, the relationship between local 

water violations and water-related news article publication was observed. Although LCR-

related articles dominated the majority of water-related news coverage, this rule had the 

lowest percentage of violations of all rules assessed (Figure 3). Contrastingly, VOCs and 

TCR, which had the majority of violations, were discussed far less (Figure 3).  
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Figure 3. Proportion of Violations occurring relative to proportion of News Articles by rule, 2009-2017. LCR received 

a significant proportion of news coverage among the five SDWA rules, despite receiving the least proportion of 

violations. 

 

The directional relationship between news coverage and violations was further 

evaluated at an annual scale. Despite the large number of violations attributed to VOCs, 

TCR, and DBPs from 2009 to 2017, few articles were published during these time periods. 

LCR, on the other hand, were discussed widely, spiking in 2016 with more than 1,500 

articles published (Figure 4). 
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Figure 4. Number of violations and articles published by rule, 2009-2017 (Note varying y-axes). Except for LCR, the 

correlation between violations and news coverage was generally poor. 

 

Univariate regression analyses evaluated the relationships between physical (i.e., 

violations) and sociodemographic drivers. All five SDWA rule violations did not have a 

relationship with water-related news (Figure 4, Supplementary Table 4). However, the 

relationship between coverage and racial/ethnic sociodemographics showed different 

patterns. The proportion of non-Hispanic white individuals had a positive relationship on 

coverage of LCR- and TCR-related coverage, with negative directionality for RN and 

positive for DBP and VOC (Supplementary Table 4). In contrast, the proportion of 

Hispanic and Black individuals generally had a negative direction with rule coverage, with 

the exception of RN, which had a positive direction (Supplementary Table 4). The 

proportion of American Indian highly varied in direction and beta across all five rules 

(Supplementary Table 4). 

Cultural, economic, and political-related variables also had varying associations 

with news coverage of water quality issues. For example, the proportion of foreign-born 
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Spanish-speaking households had a negative direction with all coverage types (Figure 5; 

Supplementary Table 4). Contrastingly, the proportion of individuals employed in 

industrial activities had a positive direction on all coverage types. The proportion of 

Republican voters had a positive relationship with DBP-related coverage and varied for the 

other four rules (Figure 5; Supplementary Table 4).  

 

 
Figure 5. Univariate linear regression results showing news coverage as a function of physical and sociodemographic 

drivers for each rule. The beta values (i.e., coefficients) reflect the direction of influence of the different co-variates. A 

negative relationship between violations and news coverage was observed, while relationships between news coverage 

and sociodemographic, cultural, economic, and political relationships varied. 

 

Discussion 

The aims of this study were to leverage text analytics to 1) evaluate temporal and 

regional trends of water pollution-related articles in local news and 2) examine the 

relationship between local water violations and potential political, economic, and 

sociodemographic variables on water-related news coverage. Our analyses also examined 

water quality spatially and temporally, with attention to national trends over 2009 to 2017. 

Our results suggest several notable findings, such as the inequitable news coverage of 

drinking water quality issues among Black and Hispanic communities. Additionally, our 
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work revealed positive directions with political and economic variables that are contrary 

to other findings. Discussion of these findings, and the implications of our results are 

below. 

The temporal and regional trends of water-quality related articles revealed several 

noteworthy insights. Overall, the publication of water-related news articles was most 

prominent for LCR, followed by DBP, RN, VOC, and TCR, (Figure 1). Over time, there 

was a noticeable increase in LCR coverage in 2016, reflecting national coverage of the 

Flint Water Crisis (Jackson, 2017). The dominance of LCR-related coverage could be 

stemming from the immediate, long-term health consequences of this rule, which 

negatively impacts infants and children, a vulnerable population that garners significant 

empathy among the public (Ekenga et al., 2018; Levallois et al., 2018).  LCR and DBP 

were also more likely to be published in tandem, which could be due to their connections 

to public water system maintenance, whereas RN, VOC, and TCR are the result of 

industrial or agricultural activity (USEPA, 2009). This divide may exist because the 

consequences of treatment and maintenance are viewed as necessary investments for safe 

drinking water (Tanellari et al., 2015), whereas contaminants related to economic growth 

may be less frequently discussed within the news, especially when communities are reliant 

on those sources of income (Griffin & Dunwoody, 1995). 

Regional patterns in coverage could be attributed to local variations in contaminant 

sources. For example, USEPA regions 2 and 10 had the greatest percentage of water-related 

LCR coverage, while DBP-related coverage was greatest in region 5 (Figure 2). The high 

coverage of LCR in region 2 may be related to New York and New Jersey's aging 

infrastructure, which has resulted in elevated lead levels in the past (American Society of 
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Civil Engineers, 2021; Lytle et al., 2020). USEPA region 5, on the other hand, is often 

characterized by its tendency to over-apply fertilizers and its limited wastewater 

infrastructure, which could describe the high coverage of DBP in this region (Tuser, 2021). 

High coverage of RN and VOC in USEPA regions 8 and 3 could be due to the mining and 

oil and gas production in these areas (United States Energy Information Administration, 

2021). Lastly, coliform is often a consequence of agricultural production, which explains 

its prevalent coverage within USEPA regions 1 and 9, the latter of which has a significant 

amount of agricultural land (Cooley et al., 2014) (Figure 2).  

In addition to the uneven coverage in water quality over time and space, there was 

a noticeable disconnect between actual violations and local news coverage (Figure 3). 

Overwhelmingly, LCR was covered more frequently, despite having the smallest share of 

violations. Meanwhile, VOC and TCR had a significant share of total violations yet 

received the least news coverage. This finding is important because local newspapers play 

an important role in relaying public health risks (De Coninck et al., 2020). Due to the role 

that local news plays in social constructionism, the lack of coverage for pertinent local 

water quality concerns may pose a risk to community awareness and responses (Brittle & 

Zint, 2003; O’Shay et al., 2020). Thus, failure to publish pertinent details regarding local 

water quality may pose risks to a community's health, in addition to its ability to organize 

and respond to unsafe drinking water. 

Patterns between news coverage and potential sociodemographic drivers revealed 

additional insights (Figure 5). Counties receiving news coverage with larger percentages 

of non-Hispanic white populations had a positive directional relationship with water 

quality-related news publications, while counties with a larger proportion of Hispanic and 
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Black populations had a negative direction. The difference in risk communication may 

pose threats to the environmental justice movement, as Black and Hispanic community 

members may be at a disadvantage for advocating on behalf of their communities (Mohai, 

2018). Contrastingly, there was a positive direction between American Indian communities 

and DBP and VOC rules. This may be a reflection of different water practices, including 

independent tribal Water Quality Standards (WQSs) and Treatment as a State (TAS), which 

allow tribes to determine their own water usage and water quality standards in coordination 

with the USEPA (Diver, 2018; USEPA, 2014). Meanwhile, the negative relationship 

between American Indian communities with TCR, RN, and LCR news coverage may point 

to the constraints of tribal WQS, which may be less effective due to limits in technical 

capacity and challenges of addressing non-point source pollution (Diver, 2018). Local 

variations associated with these different governance mechanisms require additional 

review and research. 

Similar to other environmental and health research (Gilligan et al., 2018; Grossman 

et al., 2020; Schwarzenbach et al., 2010), a relationship between news coverage and 

political leanings was observed. Specifically, there was a positive relationship between 

DBP-related coverage and Republican voters water quality news coverage. Previous 

literature has shown that political leanings can capture multiple endogenous interactions, 

such as income inequality and populations density (Gilligan et al., 2018). In addition, the 

positive correlation between DBP news coverage and conservative voting trends could be 

related to community interests in maintaining manufacturing, industrial, and agricultural 

activity that is central to the future of many local economies (Barnett, 2019). This might 
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be reflective of the importance of maintaining local economies and water quality/quantity 

for the sake of future generations, regardless of political affiliation.   

Although data availability was a significant driver of the study focus, some 

limitations regarding content analysis, spatiotemporal evaluations, and sociodemographic 

features are worth highlighting. For example, key term filtering does not allow the 

researcher to grasp tone or the overall summary of an article.  Analytical techniques, such 

as structural topic modeling, sentiment analysis, and Kullback-Leibler Divergence could 

be implemented to gain greater insights into the narratives and patterns of media coverage 

for water quality issues (Gunda, 2018). It was also challenging to distinguish whether an 

article was locally authored or licensed from national news sources, which impacted our 

ability to filter national stories from local ones. Such metadata may explain the national 

spike in LCR coverage in 2016 relating to the Flint Water Crisis.  

In addition to text analyses limitations, analyzing the data temporally and regionally 

posed some challenges. For example, examining violations and news articles that occurred 

annually failed to fully capture the relationship between water quality violations and the 

series of decisions made before a news story is published (Hassell, 2021). Additionally, 

while the variables used to combine two ACS 5-year estimates datasets to represent the 

study period were consistent, the sociodemographic findings should be interpreted with 

caution. Furthermore, counties, which were the spatial unit used for news distribution data, 

are often coarser than their census or block group counterparts. While the distribution data 

was only available at the county-level, we recognize that unlike other census geographic 

units that are population standardized (i.e., tracts, block groups), counties are politically 

determined geographies and their size/composition differs radically across states. Thus, 
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future analyses would benefit from population-standardized distribution data at a finer 

detail. Additionally, the newspaper corpus used for the analyses only had one source from 

the Pacific Northwest, which was not as representative as other regions in the United States. 

And lastly, for sociodemographic analyses, future studies could further disaggregate Black 

into Black Hispanic and Black non-Hispanic categories to capture additional nuances 

within these populations. 

 

Local journalism plays a key role in promoting social cohesion by reminding 

community members that local water quality risks impact not only themselves but their 

neighbors, bridging many divides (Mason, 2016). Our research points to the salience of 

local journalism in promoting a shared community awareness of drinking water quality and 

availability. Increasingly, however, local news platforms are being forced to reduce their 

budgets or close down all together (Hendrickson, 2019). Furthermore, news consumption 

is rapidly shifting toward digital platforms (Trilling et al., 2017). Thus, future research 

would benefit from the inclusion of other forms of media, such as television, social media, 

or radio, which all serve as highly utilized forms of risk communication (Demuth et al., 

2018; Lazrus et al., 2012). Future studies could also extend beyond drinking water 

coverage to consider patterns in broader environmental and public health issues. Finally, 

while our results suggested that media coverage among readership regions with greater 

proportions of foreign-born Spanish-speaking individuals may be less available to first-

generation Spanish-speaking individuals, our study did not consider non-English news 

sources. Therefore, additional research will be necessary to understand alternative forms 

of water-related media for regions with a greater proportion of foreign-born Spanish-

speaking individuals. 
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Conclusion 

 

This study presented a data-driven approach aimed at understanding local 

newspaper coverage of water quality issues. The general disassociation between physical 

violations and news coverage highlights a pressing issue with regards to public health 

awareness and action. Addressing such issues is especially important given the economic 

investment needed to address ongoing infrastructural challenges within the US (Allen et 

al., 2019). 

In addition to highlighting the disconnect with actual violations, this work also 

sheds light on potential social inequity within media coverage. Given that water pollution 

is increasingly prevalent (Hartmann et al., 2021), with significant burdens among the Black 

and Hispanic communities (Allaire et al., 2018; McDonald & Jones, 2018), additional 

attention and research is warranted. Socio-hydrological approaches that continue to 

elucidate the complex interactions between coupled natural and human systems will 

increase our understanding and possible ways to mitigate environmental risks within our 

communities. 
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Supplementary Material 

 
Supplementary Figure 1. Number of Article publications by newspaper outlet and SDWA Rule mentioned. LCR was 

covered most frequently among nearly all newspapers, except for the Richmond Times Dispatch, Lincoln Journal Star, 

and Dayton Daily News.  

 

 
Supplementary Table 1. Newspaper name, headquarters, USEPA region, article count for five SDWA rules, and total 

water-related article counts for newspapers in analyses. News coverage in this dataset represents all ten USEPA regions, 

with variable frequency of water-related news. 

Newspaper Name Headquarters 

(City) 

USEPA 

Headquarters 

Article Count 

for 5 SDWA 

Rules 

Article 

Count for all 

SDWA Rules 

Bangor Daily News Bangor, ME Region 1 410 706 

Chicago Daily Herald Chicago, IL Region 5 740 1110 

Daily News New York City, NY Region 2 93 235 

Dayton Daily News Dayton, OH Region 5 1073 1273 

Lincoln Journal Star Lincoln, NE Region 7 41 85 

Marin Independent Journal San Rafael, CA Region 9 135 280 

Providence Journal Providence, RI Region 1 263 383 

Richmond Times Dispatch Richmond, VA Region 3 235 403 

San Bernardino Sun San Bernardino, CA Region 9 162 320 

South Bend Tribune South Bend, IN Region 5 110 193 

Star Tribune Minneapolis, MN Region 5 447 733 

Telegram & Gazette Worcester, MA Region 1 398 567 
Telegraph Herald Dubuque, IA Region 7 413 620 

The Atlanta Journal-Constitution Atlanta, GA Region 4 214 461 



 27 

 

The Austin Statesman Austin, TX Region 6 197 341 

The Baltimore Sun Baltimore, MD Region 3 352 588 

The Bismarck Tribune Bismarck, ND Region 8 399 655 

The Capital Times Madison, WV Region 3 59 106 

The Columbian Vancouver, WA Region 10 12 20 

The Daily Oklahoman Oklahoma City, OK Region 6 238 447 

The Denver Post Denver, CO Region 8 582 741 

The Hartford Courant Hartford, CT Region 1 256 381 

The Morning Call Allentown, PA Region 3 227 332 

The Santa Fe New Mexican Santa Fe, NM Region 6 165 207 

The Tampa Tribune Tampa, FL Region 4 190 375 

 
 

 

Supplementary Table 2. SDWA rule, history, and regulated contaminants. Rules were introduced and revised at variable 

times throughout 1977 - 2016. 

SDWA Rule Rule History Regulated Contaminants 

Lead and Copper 

Rule (LCR) 

1991. Revised in 2007 to 

augment monitoring, treatment, 

communication, and LSL 

replacement.  

Lead and copper 

Disinfection 

Byproducts Rule 

1988. Revised in 2006 to include 

stage 2 DBPs.  

Stage 1: Chlorine, chloramine, 

chlorine diozide, chlorite, bromate, 

total haloacetic acids (HAA5), total 

carbon, trihalomethanes (TTHM).  

Stage 2: HAA5, TTHM 

 

Radionuclides 

Rule 

1989. Additional contaminants 

listed in 1992 and 1994.  

Gross alpha, uranium, radium (-226 

and -228), gross beta particle activity, 

manmade beta particle and photon 

emitter, tritium, 38-strontium-90, 53-

iodine-131. 

 

Volatile Organic 

Chemicals 

(VOCs) Rule 

1977. Revised in 2000 to 

strengthen monitoring for 

CWSs, establish a uranium 

standard, and includes 3 new 

analytical methods.  

1,2,4-trichlorobenzene, cis-1,2, 

dichloroethylene, total xylenes, 

dichloromethane, o-dichlorobenzene, 

p-dichlorobenzene, vinyl chloride, 1,1-

dichloroethylene, 1,1,1-

trichloroethane, 

carbon tetrachloride, 1,2-

dichloropropane, trichloroethylene, 

chlorobenzene, benzene, toluene, 

ethylbenzene, styrene 

 

Total Coliform 

Rule 

1989. Revised total Coliform 

Rule (RTCR) was published in 

2013. All PWSs must comply 

with the RTCR before 2016. 

Total Coliform 
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Until then, PWSs must continue 

complying with the 1989 TCR.  

 

 
Supplementary Table 3. Slope and p-values of annual SDWA coverage from 2009 - 2017. There was a rise in LCR and 

DBP coverage and declines in RN, VOC, and TCR. 

SDWA Rule Slope p-value 

LCR 0.146 0.101 

DBP 0.04 0.01 

RN -0.02 0.007 

VOC -0.01 0.07 

TCR -0.001 0.05 

 

 
Supplementary Table 4. Univariate quantile regression results from sociodemographic parameters on SDWA rule 

coverage. Generally, news coverage in more non-Hispanic white regions had a positive direction, while more Black 

and Hispanic populations had negative directionality. The proportion of American Indian and Alaska Native 

populations had variable direction. Total violations had no effect on news coverage of SDWA rules.  
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