
ABSTRACT 

KONG, YEQING. “Water is a Human Right”: Exploring Environmental and Public Health Risk 

Communication in the Flint Water Crisis. (Under the direction of Dr. Huiling Ding). 

 

This dissertation provides a multidimensional analysis of the risk communication 

processes in the Flint water crisis in diverse institutional and cultural sites. I conducted three case 

studies to examine three different discourses with distinct rhetorical ecologies, ranging from the 

official discourse to civic discourse and visual discourse. These three discourses can be mapped 

into three types of spheres—public sphere, personal sphere, and technical sphere. The focal 

points of analysis move from news media coverage to grassroots movements and interactive risk 

visualizations, illustrating how multiple stakeholders participated in communicating prominent 

environmental and health risks in the Flint water crisis. 

The first case study (Chapter 2) centers on institutional risk communication by analyzing 

how official news outlets constructed the Flint water crisis. Through comparing local and 

national news coverage, results suggest that both levels of news coverage were dominated by 

political discourse and government messages, which overshadows the unofficial voices and less 

formal risk communication efforts of Flint residents and community activists. Additionally, 

national news used racial cues in representing the Flint crisis and associated the Flint case with 

other social issues such as gun violence, which runs the risk of intensifying negative stereotypes 

of marginalized Flint populations. 

Moving from institutional to extra-institutional contexts, the second case study (Chapter 

3) investigates how concerned citizens and grassroots activists participated in the rhetorical 

intervention and contestation amid the official silence and denial of the crisis. I investigated the 

efforts of citizen-turned-activists, pediatric public health whistleblower, and grassroots 

associations or community organizations. They tactically resorted to alternative media such as 



letters, press conferences, social media, and civic websites to deliver contesting risk messages. 

The civic endeavors in expressing resistance played a critical role in advocating for under-

resourced Flint communities. Notably, I analyzed the immaterial labor undertaken by grassroots 

efforts in fighting for environmental justice, including intellectual labor, communicative labor, 

and affective labor.  

The third case study (Chapter 4) focuses on visual risk communication, in particular, how 

interactive risk visualizations facilitated public health risk communication of the water crisis. 

Drawing on various frameworks in visual rhetoric, participatory design, usability studies, and 

circulation studies, I conducted a critical rhetorical analysis by evaluating two interactive maps 

for visualizing the Flint service line replacement progress. Findings suggest that both maps have 

weaknesses in engaging non-expert communities, displaying the human dimensions of risks, and 

mobilizing the civic networks through an open-system approach. This study proposes important 

guidelines for the production and assessment of ethical and social-justice-oriented risk 

visualizations in professional communication practices. 

Collectively, these three case studies examined different rhetorical sites where the risk 

communication about the Flint water crisis took place. The contribution of this research is 

threefold. First, this dissertation provides theoretical contributions to environmental and social 

justice by exploring the connections among distributive, procedural, interactional, corrective 

justice and environmental justice. Additionally, I teased out the complex interactions among 

immaterial labor and different types of social justice. Second, this research offers innovative 

methodological frameworks for verbal and visual risk communication. Regarding the verbal 

perspective, I illustrated the methodological synergy of critical discourse analysis and corpus 

linguistics approach. In terms of the visual aspect, I offered a heuristic framework—critical 



rhetorical risk visualization ecology for social justice—focusing on ways to design and evaluate 

visualizations that augment the agency, interactivity, and risk deliberation of affected 

communities. Last, this project provides important insights into the potential issues to consider in 

future risk communication about environmental and public health risks. Professional 

communication classrooms can integrate the content of social justice, media literacy, digital 

literacy, visual literacy, and critical contextual thinking to prepare future rhetorically savvy 

citizens, whistleblowers, and community intellectuals. 
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CHAPTER 1 

Introduction: Situating Flint Water Crisis in Environmental Risk Communication 

Origin of Flint Water Crisis 

Imagine you turn on the kitchen faucets and shower heads at home. “The water was 

coming out, dark as coffee, for hours.” This is a horrifying scene described by Clark (2018) in 

her book, The Poisoned City: Flint’s Water and the American Urban Tragedy. The tap water was 

poisoned by astoundingly high levels of lead, which caused adverse health issues to 

approximately 140,000 Flint residents, ranging from skin rashes, hair loss, to even deaths from 

the outbreak of Legionnaires’ disease (Ruckart et al., 2019). Flint children with elevated blood 

lead levels may suffer from “irreversible, life-altering, costly, and disparate” effects of lead 

poisoning such as impairment to the brain and nervous systems, developmental retardation, 

cognitive and behavioral problems (Hanna-Attisha et al., 2016, p. 283). How could this possibly 

happen in 21st century America? 

Rewinding back to 2004, the city of Flint in Michigan was broke. Although Flint was an 

affluent city that was once home to General Motors (GM), it has been hit hard over the decades 

like many post-industrial cities on the “Rust Belt” due to the transfer of manufacturing jobs 

overseas, increased automation, and the Great Recession (Gillespie, 2016). Flint was facing 

economic depression along with unemployment, poverty, bankruptcy, and depopulation. To 

solve the city’s financial emergency, the state-appointed emergency manager culminated in the 

“austerity-driven call” to adjust the city’s water supply (Robertson, 2020). On April 25, 2014, 

Flint Mayor Dayne Walling switched the municipal drinking water source from the Great Lakes’ 

Lake Huron to the local Flint River as a cost-saving measure. Unfortunately, they failed to apply 

necessary anti-corrosive agents to treat the highly corrosive Flint River that would flow through 
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the aging water distribution systems in Flint. The chemicals in the contaminated river corroded 

the lead-based water pipes of Flint households, resulting in the leaching of lead and other 

contaminants into residents’ water.  

With the concerted efforts from concerned citizens, activists, researchers, medical 

professionals, journalists, and non-profit organizations, the Flint officials finally switched the 

drinking water source back to the Detroit water system on October 16, 2015, 18 months after 

switching to the corrosive Flint River. The switch was followed by a cascade of emergency 

declarations at the local, state, and federal levels. Shortly after Flint Mayor Karen Weaver 

declared a state of emergency on December 14, 2015, the Governor of Michigan Rick Snyder 

announced a state of emergency for Genesee County on January 5, 2016. Two weeks later, 

President Obama declared a federal emergency in Flint on January 16, 2016, attributing $5 

million federal funding to cope with the public health crisis (Egan & Spangler, 2016).  

The Flint community then started the long and strenuous process of recovering from the 

devastating effects of lead poisoning. On April 8, 2018, the State stopped providing free bottled 

water to Flint residents. On January 13, 2021, former Governor Snyder and eight key members 

of his administration were finally charged for their willful neglect of duty or involuntary 

manslaughter in the Flint crisis (Eggert et al., 2021). As of summer 2021, seven years after the 

deadly crisis began, the city has not finished replacing the lead service lines while Flint residents 

keep suffering from “an obscene failure of government” and they lack trust in “either their water 

or the people telling them to drink it” (Detroit Free Press Editorial Board, 2015; Robertson, 

2020). Figure 1.1 presents the timeline of Flint water crisis, which I categorized into three stages: 

(a) Stage 1 (April 25, 2014 to October 15, 2015) was featured by the denial and neglect of the 

crisis; (b) Stage 2 (October 16, 2015 to April 5, 2018) started when the officials engaged in 
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containing the crisis; and (3) Stage 3 (April 6, 2018 to present) was marked by the continuing 

controversies of water safety and distrustful citizens after the state stopped supplying free bottled 

water to Flint residents. 

 

Figure 1.1 Timeline of the Flint water crisis. 

 

Project Scope and Goals 

As “one of the worst human-made environmental disasters” in American history (Eggert 

et al., 2021), the Flint water crisis exhibits the need for improving targeted risk communication 

strategies and environmental health infrastructures, as well as the efforts to “identify and respond 

to the often invisible, disparate, and preventable environmental threats” to public health (Ruckart 

et al., 2019, p. 8). Moreover, as a “majority minority” city with 54.1% black or African 

American, 38.8% poverty date, and 19.2% disability rate (United States Census Bureau, 2021), 

the Flint water crisis is “the most egregious example of environmental injustice and racism” as 

Flint residents did not receive the same level of protection from environmental and health threats 
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(Berliner, 2017; Campbell et al., 2016; Flint Water Advisory Task Force, 2016, p. 54; Mohai, 

2018, p. 31; Robinson et al., 2018). 

The Flint catastrophe was not an isolated case, which has brought national and 

international attention to water contamination. Multiple water crises have occurred in the U.S. 

and beyond, such as the lead contamination of drinking water in Washington, D.C. and Newark, 

New York; drinking water pollution in Denmark, South Carolina; and GenX contamination in 

Wilmington, North Carolina (Worland, 2020). The ongoing COVID-19 pandemic has pushed 

universal access to safe water and water infrastructure into the spotlight because the public needs 

running clean water to combat the spread of the deadly coronavirus (Aker, 2020; Shah, 2020). 

Therefore, examining the risk communication processes in the Flint water crisis is necessary and 

urgent for improving the risk interventions and communicative strategies, especially in times of 

emergencies and public health crises. 

Flint water crisis has received much scholarly attention from multiple disciplines such as 

political science, environmental science, anthropology, communication, rhetoric, and media 

studies. For instance, Doyle (2017) compared the local government responses to Flint Water 

Crisis and another destructive water crisis in Milwaukee, Wisconsin in 1993, suggesting that the 

different racial and socioeconomic demographics of these two cities influence the quality and 

rate of official responses. Milner (2020) employed a historical rhetorical perspective to examine 

the Flint community as a “paracolonial” sacrifice zone, arguing that “the root cause of the Flint 

Water Crisis is epistemology.” Chavez et al. (2017) studied how two major institutions touted as 

public servants—the government and news media—failed to fulfill their responsibilities of 

accountability and transparency in the Flint water disaster. Moving from government responses 

to grassroots efforts, Nickels and Clark (2019) compared the rhetorical responses and framing 
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strategies of local grassroots associations and high-capacity nonprofit organizations—one 

centering on identifying root causes of the crisis and calling for intersectional responses for 

restitution and justice, whereas the other focusing on technical responses and moving forward. 

McKenna (2018) examined the collapse of local democracy in Flint through the lens of 

neoliberal fascism and illustrated the collective resistance from citizens and community groups, 

shedding light on critical pedagogy against civic illiteracy. Using critical race theory, Robinson 

et al. (2018) explained how the Flint water crisis constituted a case of environmental racism and 

discussed implications for environmental justice by empowering vulnerable groups. From the 

perspective of science communication, Jahng and Lee (2019) analyzed how scientists from the 

Virginia Tech Flint Water Study Team used Twitter to communicate scientific information and 

educate the public. Focusing on the interactions among information sources, social media use, 

and race in the Flint water crisis, Day et al. (2019) found that African American residents 

preferred interpersonal networks and resources and were more likely than other racial groups to 

receive crisis information via Instagram. Despite the diverse approaches to studies of Flint water 

crisis, little effort has been made to explore this crisis from the perspective of risk 

communication within and outside of institutions. 

To systematically investigate the complex and dynamic risk communication processes of 

the Flint water crisis, it is critical to consider the diverse players and power relations involved in 

the crisis, including governments, environmental agencies, grassroots citizens, scientists, and 

non-profit organizations. In the early stage of the crisis, while the government officials and 

media discourse neglected the serious consequences of water contamination, concerned citizens 

and medical professionals turned to detectives, activists, and whistleblowers to intervene with 

minimal official risk communication. Additionally, the Flint service line maps developed by the 
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scientific community to visualize the lead levels of Flint water pipeline facilitated the assessment 

and management of risks.  

Given the various types of discourses and diverse groups of stakeholders involved in 

communicating risks of Flint water contamination, the goal of this dissertation is to provide a 

comprehensive examination of the risk communication processes in the Flint water crisis from 

different levels. Specifically, I conducted three case studies of three different sites of risk 

discourses, i.e., news discourse, civic discourse, and visual discourse, which correspond to the 

public, private, and technical spheres. Notably, my study is situated in the context of social and 

environmental justice, aiming to contribute to the theoretical and methodological frameworks of 

social justice research. The findings offer insights into how official media represents the Flint 

water crisis, how grassroots activists engage in tactical risk communication, and how risk 

visualizations improve the evaluation and communication of complex risk information.  

In what follows, I provide a literature review of major frameworks in public deliberation 

in risk communication, visual communication and risk visualizations, social justice, and 

environmental (in)justice. After reviewing the key conversations in these realms, I explain the 

goals and significance of this research. I then describe the methodological approaches to 

investigate three types of discourses. Last, I briefly outline the research design and contributions 

of each chapter. 

 

Literature Review 

Risk Communication and Public Deliberation 

Risks, as defined by Beck (1999), are anticipated yet unknown catastrophes, which are 

omnipresent, indeterminable, incalculable, uncontrollable, and non-compensable. Involving 
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various disciplines, risk communication evolves out of the need for risk managers to acquire 

public acceptance of policies based on a quantitative approach to risk assessment (Grabill & 

Simmons, 1998). Using a textual approach or socio-cultural approach (Lancaster, 2018), existing 

research has investigated risk communication issues in disasters (Frost, 2012; Potts, 2013), 

transportation (Dragga & Voss, 2001, 2003), the mining industry (Sauer, 2003), environmental 

policies (Cagle & Herndl, 2019; Dong, 2019; Katz & Miller, 1996; Simmons, 2008; Waddell, 

1996), and medicine and public health emergencies (Bowdon, 2004; Ding, 2014, 2018, 2020; 

Scott, 2003). 

Based on how the public is involved in public policy decision-making, Waddell (1996) 

summarized four prominent models of risk communication: the technocratic model, the one-way 

Jeffersonian model, the interactive Jeffersonian model, and the social constructionist model. The 

technocratic model involves the least public participation while the social constructionist model 

involves the most (Simmons, 2008). First, the technocratic model assumes that experts in 

science, engineering, industry, and government reach a consensus on the technical decisions 

whereas the public has no appropriate role in the deliberating process. Second, the one-way 

Jeffersonian model acknowledges the public’s role in decision-making, which is only on the 

premise that they are empowered, informed, educated, or corrected through a one-way transfer of 

expert knowledge. This model, largely resembling the canonical model in mass communication 

(i.e., Shannon and Weaver’s (1949) model of information transfer where the message is 

delivered from a sender to a receiver through a channel), fails to explain the influence of 

attitudes, emotions, and values. Third, the interactive Jeffersonian model supports a two-way 

process of risk communication, in which experts deliver technical information to the public while 

the public communicate their values, beliefs, and emotions to the experts. This model is 
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inherently paternalistic because “the values, beliefs, and emotions of the public cannot truly be 

considered legitimate until those of technical experts are also acknowledged” (Waddell, 1996, 

p.144). Fourth, the social constructionist model expands on the interactive Jeffersonian model by 

admitting the two-way exchange of technical information and values among all the involved 

parties. The role of values and emotions of experts in policy formation is recognized, while the 

public is assumed to have the intellectual expertise to produce knowledge. Thus, public policy 

decisions are socially constructed with blurring boundaries between experts and the public. 

Figure 1.2 presents Waddell’s (1996) four models of public participation in risk communication. 

 

Figure 1.2 Four models for public participation (Waddell, 1996). 

Further collapsing those four models into two categories (i.e., technocratic and 

negotiated), Grabill and Simmons (1998) suggested that neither approach can change risk 

communication practices due to the exclusion of the notion of power. Instead, they called for 

“critical rhetoric of risk communication,” which breaks the long-existing binaries between 

assessment/communication and expert/public, foregrounds power in risk communication to 
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ensure ethical participation of the less powerful, and argues for the critical role of technical 

communicator in the processes of risk construction and communication. Such an approach 

fosters “participatory democracy,” which values the intelligence and productivity of users and 

“involves the public in fundamental ways at the earliest stages of the decision making process” 

(Grabill & Simmons, 1998). Failing to involve the public in knowledge-making may lead to a 

crisis of trust toward institutions and officials whose legitimacy and fairness are substantially 

doubted by the public, as evidenced by the public dissatisfaction with the authority’s decision on 

the radioactive waste sitting in North Carolina (Katz & Miller, 1996).  

Building on Grabill and Simmons’ (1998) notions of contexts, power, and user 

democracy in risk communication, Leiss and Powell (2014) further investigated the interactions 

among institutional forces, experts, and the media. Leiss and Powell (2014) argued that effective 

risk communication practices function as the bridge between expert risk assessment and public 

risk perceptions, as the information vacuum between scientists and the public can result in risk 

communication failures. Ding (2014) pointed out that Leiss and Powell (2014) left the important 

stakeholder, the public, out of their theory by equaling media constructions (e.g., news items) to 

public perceptions, which neglected the ways less formal channels communicate risks to the 

public. Focusing on how alternative media facilitated unofficial risk communication beyond 

institutional context, Ding (2013, 2014) examined the grassroots movements to manage global 

risks of SARS and H1N1 Pandemics. 

Reviewing existing scholarship on risk communication, I identify two emerging trends. 

First, digital media technologies have been increasingly used in facilitating risk communication. 

During the aftermath of natural or human-made disasters, people resorted to available Internet-

based tools such as social media, websites, online news to retrieve the updated information and 



   

10 

 

seek support (Potts, 2009). In relation to the first trend, the proliferating multimodal and 

interactive visual communication provides opportunities for the public to involve in risk 

management. Building on these two trends, this dissertation examines risk communication 

practices in the Flint water crisis in both institutional and extra-institutional contexts, focusing on 

the complicated interactions of government agendas, digital media, experts, and the public. The 

next section provides an overview of the use of visual rhetoric and data visualizations in 

communicating risks. 

 

Visual Rhetoric and Risk Visualizations 

Visual rhetoric assumes that the concepts and principles of Classical rhetoric apply 

equally to verbal and visual arguments, such as the appeals to emotions, logic, and authority 

(Handa, 2004). A rhetorical approach to visuals focuses on the impact of visuals on the lay 

audience who do not have expertise in design, art, etc. (Foss, 2012, p. 306). Rhetorical scholars 

focus on the nature, function, and evaluation of visual objects, covering the characteristics, 

communicative effects, and assessment of visual artifacts (p. 307). Nevertheless, the traditional 

rhetorical approach to visual research is faced with many criticisms such as strong verbal biases. 

As the traditional rhetorical theory has been constructed exclusively from the study of discourse, 

rhetoricians pay little attention to the “conventions through which meaning is created in visual 

artifacts and the processes by which they influence viewers” (Foss, 2012, p. 303). Kostelnick and 

Hassett (2003) filled this gap by building a framework for structuring visual language around a 

wide range of conventional practices (p. 5). They pointed out that visual language embeds 

various conventional codes that are constantly changing and controlled by the discourse 

communities that employ them (Kostelnick & Hassett, 2003). 
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Adding to the complexity of visual rhetoric is the prevalence of digital media 

technologies and increasing public access to complex data sets, which have profoundly 

influenced the social aspect of visual rhetoric. The emerging genres of visualizations, 

infographics, and big data “knits together invention, arrangement, style, memory, and delivery in 

ways that challenge conceptions of print-based literacy and textuality” (Salvo, 2012, p. 39). Data 

visualization, especially risk visualizations, have been used for various contentious social issues, 

such as climate change, sea-level rise, and public health risks (Atherton, 2020; Besel, 2011; 

Doan, 2021; Olman & DeVasto, 2020; Richards, 2015; Stephens & Richards, 2020; Welhausen, 

2015, 2017). It is worth noting that the rhetorical purpose of information visualization is much 

more than presenting data, but instead improving the public’s risk interpretation and intention of 

making decisions (Welhausen, 2013, p. 39). The increasing reliance on data visualizations to 

communicate complex ideas to non-expert audiences has precipitated the need to produce 

visualizations in ways that are more understandable, accessible, and insightful. However, visual 

representations of quantitative risk information are often “pre-defined and regularized,” with 

genre conventions instead of rhetorical purposes often dictate the design of contemporary 

representations (Welhausen & Burnett, 2017, p. 79). 

Existing studies about the Flint water crisis have primarily focused on the textual analysis 

of official, public, or technical documents generated during the crisis, such as investigative 

reports from government agencies and media outlets (Doyle, 2017), Tweets of Virginia Tech 

Flint water study scientists (Jahng & Lee, 2018), interviews, speeches, and op-eds from non-

profit organizations and local grassroots associations in Flint (Nickels & Clark, 2019), and 

Facebook and Twitter content of concerned citizens (Milner, 2020). Despite the wide use of 

visuals in communicating Flint risks, none of those studies have focused on the role of data 
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visualizations in assessing and communicating risks of lead contamination. Considering the 

critical role of visualizations in the construction, dissemination, and circulation of risk 

information, I examine the visual discourse in the technical sphere as a site of risk 

communication. Given the little effort made to theorize the ways in which visualizations promote 

the justice of marginalized communities, I provide a heuristic framework for the design and 

evaluation of risk visualizations in the context of social justice. The section below reviews 

primary conversations in social justice in technical communication and beyond.  

 

The “Social Justice Turn” in Technical Communication 

Despite the potential sources of resistance (e.g., apolitical myth, ingroup bias, technical-

social dualism) to implicitly incorporating social justice constructs into technical and 

professional communication (TPC) research (Leydens, 2012), Walton and Jones (2013) 

suggested that the field is experiencing a “social justice” turn. Social justice research in TPC is 

the investigation of “how communication broadly defined can amplify the agency of oppressed 

people — those who are materially, socially, politically, and/or economically under-resourced” 

(Jones & Walton, 2018, p. 347). Social justice issues have been long-standing concerns to the 

field, such as participatory decision-making and public engagement (Bowden, 2004; Ding, 2013, 

2020a, 2020b; Grabill & Simmons, 1998; Moore, 2017; Simmons & Zoetewey, 2012), social 

activism (Agboka, 2013; Faber, 2002; Jones, 2016), civic engagement and service learning 

(Crabtree & Sapp, 2005; Eble & Gaillet, 2004; Scott, 2004; Simmons, 2010), digital media and 

mobile technologies (Sano-Franchini, 2018; Walton, 2013). 

As a humanistic discipline (Miller, 1979), TPC plays an important role in social justice 

because TPC “can be complicit in reinforcing which perspectives and whose experiences are 
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valued and legitimized” (Jones, 2016, p. 343; Sauer, 1993). TPC research inquiries naturally 

open discussions on social justice as the new knowledge emerged in research leads to public 

policy recommendations that are imbued with implicit or explicit social justice values (Leydens, 

2012). TPC scholars thus have a responsibility to critique and intervene in the potentially 

oppressive technical documents or technologies that are influencing “already marginalized 

groups in social, political, and economic ways” (Jones & Williams, 2018, p. 374). Through 

investigating diverse communication practices (e.g., written, verbal, visual, and technological), 

our field makes critical contributions to social justice by advocating for equality and affecting 

positive changes for disenfranchised, vulnerable, and silenced groups (Jones, 2016; Scott, 2003; 

Walton & Jones, 2013). Colton and Holmes (2018) further distinguished between passive 

equality (i.e., humans as receivers of equality distributed by power institutions) and active 

equality (i.e., humans as active enactors of equality), calling for technical communicators to 

provide active means for addressing injustice rather than simply critiquing issues of injustice. 

While social justice is a concept that originates in philosophical discourse, scholars have 

drawn from the frameworks of social justice in multiple disciplines. Jost and Kay (2010) 

illustrated social justice as an actual or ideal situation that involves three major perspectives, 

namely, distributive, procedural, and interactional justice. First, distributive justice has been 

used interchangeably with social justice by philosophers and laypersons. Focusing on 

“proportional equality,” distributive justice concerns the dispersion of benefits, resources, and 

burdens in society according to allocation principles. Second, procedural justice relates to the 

“procedures, norms, rules” involved in public decision-making to protect the “basic rights, 

liberties, and entitlements” of individuals and communities (Jost & Kay, 2010, p. 1122). 

Procedural justice involves two components: (a) process control, referring to the extent to which 
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people are permitted to present their evidence in the decision-making process; and (b) decision 

control, meaning whether individuals can influence the actual decisions being made. Third, 

interactional justice, focusing on the informal aspect of society or interpersonal behaviors, 

means that social actors, either authorities or fellow citizens, treat human beings with dignity and 

respect. Interactional justice consists of two perspectives: (a) informational justice, emphasizing 

the need for adequate, justified, and truthful information; and (b) interpersonal justice, 

warranting “sensitive, respectful, and appropriate treatment” of people (Jost & Kay, 2010, p. 

1143). 

A theoretical construct in contrast to distributive justice is corrective justice in Aristotle’s 

account (Weinrib, 2002). Corrective justice is based on the idea that “liability rectifies the 

injustice inflicted by one person on another” (Weinrib, 2002, p. 349). As a concept primarily 

taken up in the legal theory, corrective justice has a restorative or rectificatory function that 

corrects or compensates the wrongdoings and damages that the defendant has inflicted on the 

plaintiff (Weinrib, 2002; Zipursky, 2003). In other words, corrective justice requires not only fair 

punishments for the lawbreaker but also the repairment of losses for the victims (Kuehn, 2000, p. 

10693). The distinction between corrective justice and distributive justice lies in their different 

constructions and structures of equality (Weinrib, 2002). Corrective justice follows a correlative 

logic and the restoration of equality, which connects the doer and sufferer of injustice regarding 

their correlative positions. Distributive justice, in contrast, features a comparative logic and 

proportional equality, focusing on whether all parties receive their shares of benefit or burden 

according to distributive criteria (Weinrib, 2002). 

Drawing on Jost and Kay’s (2010) typology of social justice, oppression (Young, 1990), 

and access (i.e., literacy access, infrastructure access, social acceptance access) (Porter, 1998), 
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Ding et al. (2015) proposed possible “strategic entry points” for professional communicators to 

promote social justice and access for disenfranchised populations. Building on materialist 

rhetoric, Ding (2020a) further illustrated how immaterial labor, such as communicative labor and 

affective labor, can interact with interactional and procedural justice to enhance collaborative 

intervention, social coordination, and policy changes. In this dissertation, I drew on Ding’s 

(2020a) materialist social justice approach to analyze the immaterial labor undertaken by 

grassroots efforts in managing the imminent risks of water contamination. Furthermore, I 

extended the framework to include the less studied construct of corrective justice to illustrate 

how grassroots citizens, whistleblowers, and community organizations make efforts to remediate 

the wrongdoings of official policies. Figure 1.3 presents the interactions among social justice, 

access, materialist rhetoric, and professional communication (Ding et al., 2015; Ding, 2020a). 

 

Figure 1.3 Connections among access, social justice, immaterial labor, and professional 

communication (Ding et al., 2015; Ding, 2020a). 
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In response to the “social justice turn” in technical communication (Walton & Jones, 

2013) and the call for building coalitions for action (Walton et al., 2019), this dissertation 

investigates the environmental disaster of the Flint water crisis at different levels, aiming to 

enrich the social justice literature by teasing out the complex relations among immaterial labor, 

rhetoric, ethics, visual communication, public deliberation, and participatory design. In my 

theory-building efforts and empirical analysis of the Flint water crisis, I incorporated two forms 

of thinking that are embedded in social justice values: contextual thinking, which examines “the 

unique circumstances of each case and context;” and systemic thinking, which embraces “broad 

social, systemic (and thus often invisible) injustices” rather than the narrow focus on “individual 

ethical decision making” (Leydens, 2012). 

 

Environmental Racism and Environmental (In)Justice 

As a form of social injustice, the concept of environmental racism received increasing 

attention since the 1990s. Bullard (1993) defines environmental racism as “racial discrimination 

in environmental policymaking.” Specifically, it involves racial discrimination in (a) the 

implementation of regulations and laws, (b) the intentional targeting of communities of color for 

toxic waste disposal and the siting of polluting industries, (c) the official sanctioning of the life-

threatening presence of poisons and pollutants in vulnerable communities, and (d) the history of 

excluding people of color from the mainstream environmental groups, decision-making boards, 

commissions, and regulatory bodies. 

Environmental racism is an example of environmental injustice (Pellow, 2000, p. 582). 

Environmental justice is a concept that originated in the 1980s in the U.S. civil rights movements 

to resist the disproportionate burden of toxic industrial pollution in disadvantaged communities 
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(Bullard, 2005). Involving “cultural norms and values, rules, regulations, behaviors, policies, and 

decisions,” environmental justice advocates for “sustainable communities where people can 

interact with confidence that the environment is safe, nurturing, and productive” (Bryant, 1995, 

p. 6). The Flint water crisis is a typical example of environmental injustice. Michigan Civil 

Rights Commission (2017) reported that “deeply embedded institutional, systemic and historical 

racism” led to the decisions, actions, and consequences in the Flint disaster. 

A classic example of environmental injustice is the controversy surrounding the 

radioactive waste facility sitting in Warren County, a largely African American community in 

North Carolina (Katz & Miller, 1996). The residents were resistant to the authority’s decision 

about the location of an unwelcome facility, which represents a phenomenon called “not in my 

back yard” (NIMBY). The NIMBY response has become common for a wide range of “locally 

unwanted land uses” (LULUs) in Latino and Native American communities, leading to adverse 

health problems (Katz & Miller, 1996; Lester et al., 2018). A construct associated with NIMBY 

or LULUs is “sacrifice zone,” also described as “fenceline communities” or “hot spot of 

pollution,” referring to low-income or minority communities who are unequally exposed to 

contamination and “make disproportionate health and economic sacrifices that more affluent 

people can avoid” (Lerner, 2012, p. 3). The Flint community is such a pollution-afflicted 

“sacrifice zone” that suffers from the willful negligence of the state decision-makers (Milner, 

2020; Mohai, 2018). 

Importantly, scholars have illustrated the connections between environmental justice and 

Jost and Kay’s (2010) three-part social justice typology (Kuehn, 2000; Taylor, 2000, p. 537). 

Mohai (2018) pointed out that the constructs of distributive, corrective, and procedural justice 

align with the Principles of Environmental Justice as articulated by the First National People of 
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Color Environmental Leadership Summit in 1991. Distributive justice relates to Principles 6, 8, 

and 12 of the 17 Principles of Environmental Justice, calling for terminating the production of 

“toxins, hazardous wastes, and radioactive materials,” guaranteeing all workers’ right to a safe 

environment, and providing fair access to resources. Procedural justice echoes Principles 2, 5, 

and 7 of the 17 Principles, advocating for people’s fundamental right to participate in every stage 

of public policy decision-making as an equal partner (e.g., assessment, planning, 

implementation, enforcement, and evaluation). Corrective justice is consistent with Principle 9, 

which “protects the right of victims of environmental injustice to receive full compensation and 

reparations for damages as well as quality health care.” In addition, I argued that interactional 

justice connects with Principle 2, demanding that public policy should adhere to mutual respect 

and justice rather than discrimination and bias.  

Various conceptual, theoretical, and methodological issues in existing research on 

environmental justice need refinement (Pellow, 2000). For instance, Pellow (2000) proposed a 

model of environmental inequality formation, which emphasizes the importance of process and 

history, the role of multi-stakeholder relationships, and a life-cycle approach to production and 

consumption. Likewise, Lester et al. (2018) called for a systematic, multilevel analysis of 

environmental issues with multiple dependent variables across time rather than a single level of 

analysis (p. 5). This dissertation contributes to environmental justice research by (1) conducting 

a multi-level analysis of complex and dynamic interactions among various stakeholders; and (2) 

developing an environmental justice framework focusing on how to promote environmental 

justice from the perspectives of distributive, procedural, interactional, and corrective justice. 

Overall, this study improves the visibility of environmental injustices in Flint and provides 

implications for challenging and overcoming those injustices. 
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Project Significance and Research Questions 

Although a wide range of studies have explored risk communication using a textual-

based approach, fewer studies examine the rhetorical practices of multimodal communication 

design. Furthermore, existing studies are primarily concerned with a single dimension of risk 

communication processes in either public or personal sphere, with little attention paid to dynamic 

interplays among different discourses involved in an enduring crisis. The theoretical frameworks 

for social justice-oriented extra-institutional risk communication and visual communication are 

also far from clearly defined. To fill these theoretical and practical gaps, this dissertation 

explores how verbal and visual communication in both professional and civic contexts in the 

Flint water crisis promote four types of social justice—distributive, procedural, interactional, and 

corrective justice. Collectively, this study contributes to existing scholarship on extra-

institutional tactical technical communication, visual risk communication, and social and 

environmental justice. The ultimate goal of this dissertation is to stimulate further theoretical, 

methodological, and empirical endeavors to the research about environmental and public health 

risk communication. Figure 1.4 visualizes the primary contributions of this project. 

 

Figure 1.4 Mapping the project contributions. 
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In sum, this research seeks to answer the following research questions: 

1. How did the intuitional official discourse represent and frame the Flint water crisis?  

2. How did the grassroots civic discourse engage in extra-institutional risk communication to 

disseminate risk information? 

3. How did risk visualizations of Flint water contamination facilitate risk assessment and 

management? 

4. How can technical and professional communicators enact social justice in disenfranchised 

and minority communities in risk communicative contexts? 

5. What are the pedagogical implications for TPC classrooms to prepare future rhetorical savvy 

professional communicators? 

 

Methodological Approaches 

This research uses a case study approach that is particularly helpful in answering 

questions concerning “why” and “how” (Yin, 2009). A case study is “a carefully designed 

project to systematically collect in-depth information about a single unit, whether person or 

group of persons, event or group of events, artifact or group of artifacts” (MacNealy, 1997, p. 

194). Although researchers from various disciplines conduct case study research, they agree on 

several characteristics that define what constitutes a case study approach (Hatch, 2002, p. 30). 

First, a case study can focus on either an individual group or a phenomenon (e.g., a particular 

event, situation, program, or activity). Second, case studies examine phenomena in their natural 

context, within specific space and time. Third, case study is largely descriptive as it is grounded 

in thorough explorations of varied sources of information such as interviews, observations, 

anecdotes, and existing documents to reveal the complexity of the phenomena. In short, a case 
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study approach refers to “identifying a topic that lends itself to in-depth analysis in a natural 

context using multiple sources of information” (Hancock & Algozzine, 2017, p. 16).  

Despite the criticisms of case study approach regarding its limited generalizability and 

researchers’ subjective bias (Ruddin, 2006), it is a necessary and sufficient method that develops 

“context-dependent knowledge” with “a humanistic, holistic understanding of a complex 

situation,” especially for areas that have received little scholarly attention (Flyvbjerg, 2006, p. 

391; MacNealy, 1997, p. 184). In fact, the strategic selection of cases can improve the 

generalizability of research (Flyvbjerg, 2006). Rather than the representative random samples, 

careful selection of cases with rich information helps better understand “the deeper causes 

behind a given problem and its consequences” (Flyvbjerg, 2006, p. 395). Moreover, case studies 

are valuable for generalization and “critical reflexivity” (Flyvbjerg, 2006, p. 394) through 

“falsification,” in Popper’s term (1963). Falsification helps test existing propositions or theories 

through observations of single cases, which prompts further investigations and theory-building. 

A case study approach is particularly appropriate for this dissertation considering the 

complex situations and diverse actors involved in the Flint water crisis. A case study approach 

helps me provide detailed descriptions of the activities, situations, and events in the Flint crisis 

through compiling and analyzing rich information from diverse sources (Hancock & Algozzine, 

2017). Such an approach also enables me to investigate a single crisis from multiple 

perspectives, attending to the nuances among rhetorical situations in different risk 

communication contexts. In this dissertation, I provide a full-fledged multi-layer, multi-

dimensional examination of the risk communication processes in various communicative 

contexts, ranging from the public sphere to personal sphere and technical sphere (Goodnight, 

1982). I carefully designed three separate yet interrelated case studies, focusing on three different 
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sites where risk communication practices take place (i.e., official discourse, civic discourse, and 

visual discourse). The objects of this research shift from news coverage to grassroots efforts and 

risk visualizations. The methods of three case studies involve contextualized computational 

analysis, critical rhetorical analysis of digital civic discourse, and critical rhetorical study of 

visual ecology, respectively. Figure 1.5 maps out the different spheres, discourses, data, and 

approaches of three case studies.  

 

Figure 1.5 Mapping the scope of three case studies. 

The first case study focuses on the role of official mainstream media in communicating 

Flint water risks to the public while the second case study analyzes the grassroots activists’ 

efforts to complement and contest the official risk communication through alternative media. 

The third case study examines how interactive risk visualizations of lead pipes facilitated the 
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assessment and dissemination of risk information. In each case, I employ different theoretical 

frameworks to analyze the distinct data set in different spheres. Driven by empirical questions, 

the quantitative and qualitative analysis of concrete, verifiable verbal and visual data in the Flint 

crisis provides empirical evidences (Bouchrika, 2021) for understanding and assessing risk 

communication processes and phenomena in different contexts. These inquiries help reexamine 

and extend existing theories or concepts in risk communication, public deliberation, and visual 

communication. However, it is worth noting that the three cases I have examined could not 

exhaustively represent the risk communication processes in the Flint water crisis. 

Within each case study, I drew on Ding’s (2014) critical contextualized methodology to 

help me address the complexity and interactivity of different communicative contexts. This 

methodology incorporates six dimensions of inquiry, namely, key players, time-space axes, 

tipping points, interaction analysis, power-knowledge relations, and contexts. The critical first 

step of performing critical contextualized inquiry is to identify the key players at multiple levels 

(e.g., institutional, communal, professional, individual). The heuristic tool of key players enables 

the multidimensional analysis of various forces in different communicative contexts. Then 

researchers can analyze the temporal-spatial dimensions of the event by mapping key players on 

the time-space axes. The next step involves identifying the “tipping points,” which means a 

“critical moment [...] when everything can change all at once” (Gladwell, 2006). Understanding 

the dynamic interaction among various actors also requires an interaction analysis, which 

examines complex power relations, negotiation, and collaboration among various players. 

Moreover, a power-knowledge analysis enables the “investigation and critique of the conditions, 

production, circulation, and consumption of discursive and non-discursive practices in their 

cultural and institutional contexts” (Ding, 2014, p. 42). Taken together, the critical 



   

24 

 

contextualized methodology is a highly flexible heuristic tool that helps researchers investigate 

complicated communicative situations. The next section provides an overview of the 

contributions of each chapter. 

 

Chapter Outline 

Chapter 1 establishes the exigence for this study by introducing the historical context of 

the water crisis in Flint. I then review existing approaches to risk communication, environmental 

discourse, risk visualizations, as well as social and environmental (in)justice. I also explain the 

contributions that my research makes to the field and outline the three distinct case studies in 

Chapters 2 through 4. 

Chapter 2 examines institutional risk communication by analyzing how official news 

reports construct the Flint water crisis. Incorporating critical discourse analysis and corpus 

linguistics techniques, I analyze the ways in which local and national newspapers construct the 

Flint water crisis. Results indicate that news media fail to respond to the public health threat and 

inform Flint residents of the fatal water contamination in an accountable and transparent manner. 

Both levels of news coverage were dominated by political discourse and government voices, 

whereas they paid scant attention to the unofficial risk communication efforts of Flint residents 

and community activists. Meanwhile, national newspapers recurrently provide racial information 

in constructing the crisis and associate the Flint crisis with other social problems such as crime 

and violence, which may potentially strengthen the negative stereotypes of the already 

marginalized and vulnerable Flint communities. This study sheds light on the methodological 

innovations in computer-aided analysis of large-scale textual data and the professional practices 

of representing prominent risks in media discourse. 
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Chapter 3 analyzes the decentralized extra-institutional risk communication processes by 

examining how concerned citizens and grassroots activists participate in the rhetorical 

intervention and contestation over the official silence and denial of the crisis. I focus on various 

types of civic efforts, including Flint mothers-turned-activists (e.g., LeeAnne Walters, Melissa 

Mays), youth activist, pediatrician whistleblower Mona Hanna-Attisha, and grassroots 

associations. Grassroots efforts resort to different alternative media such as word-of-mouth 

communication, letters, press conferences, social media, and civic websites to disseminate 

critical risk messages and force the institutional power to make policy changes. In addition, I 

illustrated how civic efforts undertake immaterial labor (e.g., intellectual, communicative, and 

affective labor) to promote procedural, interactional, and corrective justice. This study provides 

implications for the instructional design of professional communication classrooms to prepare 

rhetorically savvy citizens and community intellectuals.  

Chapter 4 investigates the ways in which interactive risk visualizations contribute to 

public health risk communication in the Flint water crisis. Drawing on various frameworks in 

visual rhetoric, participatory design, usability studies, and circulation studies, I develop a new 

framework, i.e., critical rhetorical risk visualization ecology for social justice. The framework 

provides heuristic metrics for designing and assessing risk visualizations, incorporating seven 

criteria (i.e., accessibility, algorithmic accountability, humanistic ethics, productive usability, 

hybrid collectivity, open system, circulation). These criteria help promote different types of 

social justice (i.e., procedural, interactional, and corrective justice). To operationalize this 

framework, I conduct a critical rhetorical analysis by evaluating two interactive maps for 

visualizing the Flint water contamination risks. Findings suggest that both maps have limitations 

in engaging non-expert communities, displaying the human dimensions of risks, and mobilizing 
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the civic networks through an open-system approach and circulation. This study contributed to 

the theory-building efforts in interactions of social justice and visual risk communication. 

Meanwhile, it provides important guidelines for the production and assessment of ethical and 

social-justice-oriented risk visualizations in professional communication practices. 

Chapter 5 underscores the theoretical, methodological, and practical implications for 

researchers, instructors, and practitioners by summarizing the findings from the analysis of Flint 

water crisis in three risk communicative contexts ranging from the public sphere to personal and 

technical spheres. This chapter recapitulates the significance of this research to the fields of 

technical communication, risk communication, social justice, and visual communication. Last, 

this chapter reflects on the limitations of this dissertation and provides directions for future 

research to achieve truly ethical, open, and participatory risk communication in the “world risk 

society” (Beck, 1999).
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CHAPTER 2 

A Corpus-assisted Critical Discourse Analysis of 

News Construction of Flint Water Crisis 

Introduction: Media Coverage of Flint Water Crisis  

As a critical force in official risk communication and a watchdog of government actions, 

media coverage helps inform citizens of important risk information and shape public 

conceptualization of social issues. Although the Flint water crisis started in April 2014 and Flint 

residents immediately began searching for information about their water, local and regional news 

coverage about the crisis was minimal in 2014 (Searching for news, 2017). The national news 

outlets did not start to pay attention to this disaster until March 2015, almost a year after Flint 

residents voiced their complaints (Jackson, 2017). Even so, the sustained and wide news 

coverage was absent until late 2015 and early 2016, when the state of emergency was declared at 

local, state, and federal levels (Jackson, 2017; Moors, 2019; Searching for news, 2017). 

Moreover, the media coverage is problematic as it discounts deeper public affairs and 

citizen efforts while simply reproducing official messages (Chavez et al., 2017; Jackson, 2017). 

The limited, biased, and unjust coverage impacts how the government responds to the problems, 

said Anna Clark, a journalist who covers the Midwest media, “National coverage around these 

stories really gives a boost and puts pressure on public officials” (Strupp, 2016). The New York 

Times’ former public editor, Margaret Sullivan, admitted the harm of the seven-month gap in its 

initial coverage in March 2015, “if, for example, the March article had been followed up with 

some serious digging, and if the resulting stories had been given prominent display, public 

officials might have been shamed into taking action long before they did” (Jackson, 2017). 
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Despite the rich literature exploring news representation of particular social groups or 

prominent social risks (Baker et al., 2008, 2020; Gabore, 2020; Potts, 2015), less effort has been 

made to address how national and local news media construct contentious social issues 

differently (Holody & Daniel, 2017; Jerit et al., 2018; Öhman et al., 2016). This is a critical 

question because a majority (72%) of American adults rely heavily on local newspapers as 

important sources of local information, who are more likely to be elder, retired, less educated, 

and Black, Hispanic Americans (American Press Institute, 2014; Barthel et al., 2019; Miller et 

al., 2012). This chapter thus discusses the following questions: How did the news media at 

different levels construct the Flint water crisis? Are there any similarities and/or differences 

between the coverage of Flint crisis in local and national newspapers? What are the potential 

impacts of such construction on public perception of the crisis and Flint community? What could 

have been improved to provide timely, informative, and impartial coverage of the Flint disaster?  

To deal with those questions, the purpose of this chapter is to provide a systematic 

longitudinal analysis of the news coverage of Flint water crisis at both local and national levels. 

The findings of this study indicate that news media fail to respond to the public health threat and 

inform residents of the fatal water contamination in an accountable and transparent manner. Both 

levels of news reports were dominated by political discourse and government activities while 

paying scant attention to the unofficial voices of Flint residents and community activists. 

Additionally, national news used racial cues in representing the Flint crisis and associated the 

crisis with other social problems such as Zika and gun violence, which may potentially intensify 

the negative stereotypes of marginalized Flint communities. 

This chapter begins by reviewing the role of media discourse in constructing risks, 

monitoring government, and forming ideologies. I then introduce the conceptual and 
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methodological frameworks of this study—the integration of critical discourse analysis (CDA) 

and corpus linguistics. Next, I describe the process of building the local and national news 

corpora and the procedures of analyzing large-scale textual data. I then present results from 

corpus-assisted discourse analysis, clarifying the characteristics of local and national news 

coverage. This chapter concludes by discussing implications for ethical news construction of risk 

discourse. 

 

Literature Review 

News Construction of Social Risks 

Beck (1992) pointed out a speculative age of the risk society, which is characterized by  

less-controllable world and increasing challenges to experts who define social risks. The 

unintended consequences of modernization result in social effects that surpass the ability of 

experts, authorities, and institutions to narrate them. Thus, we live in a speculative age where our 

understanding of risks will be influenced by risk staging, i.e., the representation in the 

speculative narration of social risk as “social fact” (Beck, 2009). Scholars have explored media’s 

role in risk staging, namely, how media constructs the social imagination of risks in the larger 

socio-cultural, political, and economic contexts. For example, Ding (2014) examined the official 

rhetoric employed by Chinese government institutions, featured by silence, denial, and 

successful containment of virus, to deliver risk messages to the public in the SARS pandemic. 

Due to official censorship and disciplinary control, media functioned as official communication 

tools that only partially disclosed actual risks and disseminated filtered information from 

government institutions (Ding, 2014, p. 96). 
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Despite the potential problems in the top-down and one-way flow of risk information, 

news media plays a critical role in reporting, communicating, and embedding the discourse of 

risks and the variously attributed responsibility at the international, state, market, and societal 

levels (Hook et al., 2017, p. 190; Öhman et al., 2016). Press coverage can influence the 

“willingness and capacity” of policymakers and the public to perceive and respond to risks 

(Lester & Cottle, 2009, p. 929), especially when people read the same newspaper and 

continuously absorb its values (Baker, 2006). Although news media is one of the key sources of 

risk information for the public, its impact is mitigated by citizens’ declining trust in the news 

media and access to other information sources such as personal networks (Heider et al., 2005; 

Wakefield & Elliott, 2003).  

 

News Media as Government Watchdog 

In their survey to understand the underlying dimensions of the public’s expectations of 

local news, Heider et al. (2005) identified four distinct perspectives: (1) good neighbor, (2) 

watchdog, (3) unbiased and accurate, and (4) fast (p. 961). The good neighbor dimension 

involves showing care and understanding about the local communities while offering solutions to 

community problems. The watchdog role of journalism is well-established in media and 

government studies, aiming to disclose “the malfeasance, conflicts of interest and corruption in 

public life” (Merritt & McCombs, 2004, p. 52). Bennett and Serrin (2005) defined watchdog 

journalism as the role of the press consisting of three elements: (1) independently scrutinize 

activities of government, business, and other institutions; (2) document, question, and investigate 

those activities; and (3) timely inform publics and officials of public issues (p. 169). Notably, 
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African-Americans (74%) and Hispanics (72%) are more likely than whites (65%) to view the 

news media’s watchdog role as necessary (Atske et al., 2019).  

As a form of surveillance (Lasswell, 1948), the mechanism of watchdog journalism can 

help strengthen accountability of powerful decision-makers in democratic governance (Ettema, 

2007; Norris, 2014), but it is often too confined to individual actions in narrow settings such as 

“indictable crimes” (Merritt & McCombs, 2004, p. 53). Merritt and McCombs (2004) illustrated 

an expanded watchdog role of news media that views press as “creative watchdogs,” “agenda 

setters,” or “social radar” that not only chronicles the activities of government and institutions 

but also accounts for the “gaps in current public life,” discover citizens’ concerns, and discuss 

“what the public needs to know in very expansive terms” (Merritt & McCombs, 2004, p. 53). In 

other words, it is not enough for news media to remain exclusively objective as a “record 

keeper.” Instead, it should operate with a critical spirit, evaluating sources and making judgments 

through serious “investigative reporting” (Berry, 2008; Forbes, 2005)—proactive, in-depth 

reporting of matters of public interest and hidden facts—to give voice to citizens while acting as 

an advocate if needed (Ettema & Glasser, 1998; Glasser, 1989). If failing to serve those 

purposes, the media is criticized as a “lapdog” to the government that compromises its social 

responsibility to the public (Whitten-Woodring, 2009). 

In the Flint case, news media demonstrated failures in the media watchdog function 

(Chavez et al., 2017). Although the officials at different levels manipulated and attempted to 

discredit lead testing results at the early stages of the crisis, news media did not timely 

investigate and expose the government misconduct or be vigilant of citizen struggles and 

activism efforts. As a result, the Flint crisis illustrates the consequences of an unaccountable 



   

32 

 

government that offered “callous and dismissive responses to citizens who expressed concerns” 

(Flint Water Advisory Task Force, 2016). 

 

News Discourse, News Values, and Ideological Frameworks 

Viewing the media’s influence on audiences as “heterogeneous” and “short-range,” Van 

Dijk (1991) called for moving beyond the studies of specific, immediate changes of public 

perception of social issues; instead, focusing on the broader, structural impact of the media on 

the “formation of ideological frameworks of representation” (p. 225). As Van Dijk (1991) put it,  

[…], the crucial question is not primarily how the media specifically influence what 

people think, or even what people think about, but it is which role the media play in 

determining [how] the public thinks about social and political reality, that is, what 

structural role the media have in the reproduction of culture and dominant ideologies. (p. 

225). 

To address the fundamental issue of broader media influence, Van Dijk (1991) came up 

with a range of heuristic questions to consider when analyzing news construction: What is the 

most important topical information in news reports? Which topics tend to be downplayed, 

concealed, or excluded? Who are the primary participants in the news events, what are their roles 

and mutual relationships, and “what are the predicates used to describe who they are and what 

they do?” (p. 91). For instance, Van Dijk’s (1991) analysis of the press indicates that the 

coverage of ethnic minority groups is surrounded by stereotypical issues in negative news such 

as crime, protests, demand, and immigration, while minorities are seldomly constructed as active 

players engaged in improving their situation, or sources and spokespersons of information (p. 

114). 
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Rather than neutrally mirroring every social fact, news media “makes decisions about the 

inclusion and exclusion of material” according to a systematic set of criteria—often referred to as 

newsworthiness, news factors, or news values—such as negativity, unexpectedness, unambiguity, 

predictability, continuity, the power elite, celebrity, relevance, or newspaper agenda (Bednarek 

& Caple, 2014, 2017; Galtung & Ruge, 1965; Harcup & O’Neill, 2017; Palmer, 2000). News 

values provide “a shared shorthand operational understanding of what working journalists are 

required to produce to deadline” (Harcup & O’Neill, 2017, p. 1470). Heavily influenced by 

organizational, sociological, cultural norms, and economic factors, news values do not 

necessarily reflect the type of information that citizens want or need (Weaver et al., 2014). Thus, 

Journalists may prefer referencing a quick quote from a key informant, rather than independently 

reviewing technical documents related to complex social issues (Wakefield & Elliott, 2003, p. 

225). While witnessing and selectively reporting important social events, news reporting is filled 

with ideologies, political interests, cultural predilections, personal motivations, values, and 

attitudes (Fairclough, 2010). As Fowler (1991) illustrated, news language acts as a “highly 

constructive mediator” in the process of conveying ideas and ideologies. 

Drawing on existing studies about the role of newspapers in constructing social risks, 

monitoring government activities, and shaping ideological frameworks, this study explores the 

ways in which news coverage at different levels communicate risks while shaping ideologies in 

the Flint water crisis. This chapter addresses research questions below: 

1) How did local and national newspapers construct the Flint water crisis? What is the salient 

topical information in the reports?  

2) Are there any similarities and/or differences in local and national representations of Flint 

water crisis?  
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3) What are the implications for future media coverage of risks, emergencies, or crises, 

especially in marginalized, low-resource, and at-risk communities? 

 

Theoretical and Methodological Frameworks 

Critical Discourse Analysis 

This study draws on the theoretical frameworks of CDA that deal with the relationship 

between language, discourse, and power (Van Dijk, 2001; Weiss & Wodak, 2003) and view 

“language as social practice” (Fairclough & Wodak, 1997). Seeing discourse as social practice 

indicates a dialectical or mutually influencing relationship “between a particular discursive event 

and the situation(s), institution(s) and social structure(s) which frame it” (Fairclough & Wodak, 

1997, p. 258). In other words, discourse is both “socially constitutive” and “socially conditioned” 

as it contributes to express, sustain, legitimize, reproduce, and transform the social status quo or 

unequal power relations through the ways in which it represents and positions objects using 

language (Fairclough & Wodak, 1997, p. 258). Van Dijk (2001), one of the most influential 

proponents of CDA, provided a useful definition: 

Critical discourse analysis (CDA) is a type of discourse analytical research that primarily 

studies the way social power abuse, dominance, and inequality are enacted, reproduced, 

and resisted by text and talk in the social and political context. With such dissident 

research, critical discourse analysts take explicit position, and thus want to understand, 

expose, and ultimately resist social inequality. (p. 352). 

It is worth noting that CDA is not a unitary methodology, a specific direction of research, 

or a “holistic or closed paradigm” (Weiss & Wodak, 2003, p. 12), but an evolving heterogeneous 

theoretical nexus integrating various approaches and analytical frameworks such as socio-
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cultural approach (Fairclough, 1992), discourse-historical approach (Wodak, 2001), and socio-

cognitive perspective (Van Dijk, 1998). Despite the different focal points of each approach, CDA 

is fundamentally concerned with the systematic and explicit analysis of how language or 

different levels of texts manifest the “opaque as well as transparent structural relationships of 

dominance, discrimination, power and control” (Baker et al., 2008, p. 280; Van Dijk, 2008). 

Due to the common focus on language, rhetoric, text, social context, ethics, values, and 

power dynamics, CDA has been implemented in professional communication research to 

understand the discursive practices in sociocultural issues. For instance, Walwema and 

Carmichael (2021) used CDA to identify the values and ideologies reflected in the job 

descriptions and application portals of technical communication academic positions, calling for 

more inclusive hiring practices. Tillery (2017) identified the ways of representing science in 

environmental discourses through the lens of CDA. Given its capacity to help uncover 

underlying values in discourses, CDA is particularly valuable for investigating professional 

communication practices in the news discourse, a site to represent controversial social issues 

through language. Additionally, the intrinsic purpose of CDA studies to uncover unequal power 

relations is relevant for the Flint water crisis, “a clear case of environmental injustice” (Flint 

Water Task Force, 2016, p. 9). Meanwhile, understanding potentially problematic 

representations and oppression of marginalized populations in discourses and advocating for 

those under-resourced populations speaks to the “social justice turn” in technical communication 

(Frey et al., 1996; Walton & Jones, 2013). Raising awareness of unjust media construction of 

risks can illuminate ways for technical communicators to “critique, intervene in, and create 

communicative practices and texts that positively impact the mediated experiences of 

individuals” (Jones, 2016, p. 344).  
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This study is influenced by Fairclough’s (2010) three-dimensional understanding of 

discourse, which views discourse or a discursive event as simultaneously: (1) textual practices, 

referring to a spoken or written language text; (2) discourse practices, involving the production 

and interpretation process of text; and (3) sociocultural practices that reflect the situational, 

institutional, and social contexts (p. 132). While textual practices are part of the discourse 

practices, components of discourse practices are embedded within wider sociocultural practices 

at situational, institutional, and societal levels. In particular, discourse practices play a mediating 

role in connecting text and sociocultural practices. Following this conceptualization of discourse, 

the layers of discourse analysis include “linguistic description of the language text, 

interpretation of the relationship between the (productive and interpretative) discursive processes 

and the text, and explanation of the relationship between the discursive processes and the social 

processes” (Fairclough, 2010, p. 132).  

This critical approach integrates the “micro” and “macro” levels of analysis, in 

Fairclough’s (2010) terms, with the micro analysis focusing on specific discourse samples while 

the macro analysis examining textual practices in broader contexts, or the “long-term tendencies 

affecting orders of discourse” (p. 136). Combining the lenses of micro and macro analysis is 

necessary for the interpretation, description, and explanation of discursive events. Figure 2.1 

visualizes Fairclough’s (2010) threefold conception of discourse and the corresponding three-

dimensional analytical approaches to discourse analysis. 
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Figure 2.1 Fairclough’s (2010) three-dimensional model of discourse analysis. 

I applied Fairclough’s (2010) multidimensional model in analyzing the news discourse 

surrounding the Flint water crisis. I began by describing the textual practices, namely, the 

recurring linguistic patterns in news reports about the Flint crisis. I then moved to investigate the 

discourse practices of news production or interpretation. The newsworthiness or news values 

(Galtung & Ruge, 1965; O’Neill & Harcup, 2009), as noted earlier, help me understand the 

production process of news reports. Regarding the interpretation of texts, I relied on close 

reading of individual news reports and media reception studies to recognize how messages in the 

news discourse have been taken up by potential readers. Last, I explained sociocultural practices 

by accounting for the broader social, cultural, economic, political, or institutional contexts 

through public documents related to Flint from either academic or commercial sources. For 

instance, I drew on the Final Report of the Flint Water Advisory Task Force (2016) to 

understand the tipping points of the crisis, which provides a baseline for exploring how media 
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discourse reported critical events in the Flint water crisis. Notably, these three layers of analysis 

are not a rigidly linear process, which may be intertwined, mutually dependent, and executed 

simultaneously. 

Despite its explanatory power in complex social phenomena, CDA has been critiqued for 

two major reasons. A common criticism of CDA methods concerns the selection of texts to be 

examined and their representativeness. Widdowson (2004) dubbed it as “cherry-picking” a few 

texts without clear sampling criteria to support pre-conceived ideologies (p. 102). “The hidden 

danger is that the reason why the texts concerned are singled out for analysis in the first place is 

that they are not typical, but in fact quite unusual instances which have aroused the analyst’s 

attention,” as Koller and Mautner (2004, p. 218) put it. The second aspect of critique relates to 

the analysis of a small number of texts or text fragments (Stubbs, 1994). A small-scale analysis 

may not be able to directly observe some patterns of language use that are cumulatively frequent 

and realized across massive numbers of words of running text (Stubbs, 1994, p. 204). These 

weaknesses of CDA research can be mitigated by a corpus linguistics approach, which helps 

improve the representativeness of text selection and objectivity of discourse analysis. What 

follows introduces the key concepts and methods of corpus linguistics and the advantages of 

combining CDA and corpus linguistics perspectives. 

 

Corpus Linguistics 

Corpus linguistics is the study of large collections of texts, often carefully sampled and 

encoded electronically to be representative of a particular kind of naturally occurring language 

(Hunston, 2002; Kennedy, 2014; McEnery & Wilson, 2001). Such machine-readable texts 

(known as corpora) are employed as a standard reference to measure linguistic patterns and 
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frequency information aided by specialist computer programs. Four corpus linguistics techniques 

are well-established: frequency, collocation, concordance, and keywords. To start with, 

frequency is one of the core concepts for corpus analysis, meaning the number of occurrences of 

certain words or clusters in a corpus. Comparing frequency lists of two corpora can provide a 

quick overview of the differences between the texts comprising each corpus (Hunston, 2002). 

Collocation means the phenomena of some words regularly occurring next to or near each other, 

with such co-occurrences referred to as collocates. Collocates help understand the most salient 

ideas or meanings associated with a word. Importantly, the analysis of lexical patterns in 

contexts is achieved through examining concordances, which provide instances of a word or 

cluster in its co-text. 

Keyword is defined as “a word which occurs with unusual frequency in a given text” as 

compared with another corpus (i.e., a reference corpus) (Scott, 1997, p. 236). In other words, 

based on statistical tests, the words that occurred outstandingly frequent in the first corpus 

compared against the second will be keywords. Keywords give an idea of the “aboutness” of a 

corpus, namely, its significant topics and the central elements of its content (Scott, 1999). The 

keywords list orders all potential keywords regarding their relative “keyness”—the higher the 

keyness scores, the stronger the statistical associations with the discourse under examination. In 

contrast to a word list that only offers frequency, a keyword list provides a measure of saliency 

(Baker, 2006, p. 125). Keywords can function as “an extremely rapid and useful way of directing 

researchers to elements in texts that are unusually frequent (or infrequent),” which helps remove 

researcher bias and prepare for more complex interpretation of linguistic phenomena (Baker, 

2004, p. 348).  
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Various studies have used the popular technique of keywords to understand immediate 

differences between two comparable corpora (Archer, 2009; Baker et al., 2020; Gabrielatos & 

Baker, 2008; McEnery, 2004). After retrieving the list of keywords, researchers classify 

keywords into categories that are either constructed by themselves or automatically identified by 

software packages. In this study, I primarily use keywords, supplemented by concordances and 

collocations, to compare the distinct patterns of local and national press coverage of Flint water 

crisis. Additionally, Tognini-Bonelli (2001) distinguished two approaches to corpus analysis: 

corpus-driven versus corpus-based approaches. This study combines corpus-driven and corpus-

based approaches, with the former allowing analysis to be driven by salient patterns in the data 

while the latter allowing researchers to test pre-existing hypotheses. 

A significant body of research has illustrated the useful methodological synergy between 

corpus linguistics and CDA, especially in the analysis of a large amount of newspaper data 

(Baker et al., 2008; Baker & Gabrielatos, 2013; Mautner, 2016; Potts, 2015). The quantification 

of large-scale representative collections of texts enabled by corpus technology can suggest the 

generality of or confidence in the findings. Another strength of corpus technology is that it can 

identify the associations among terms that repetitively occur in discourses, which help reveal the 

“incremental effect of discourse,” in Baker’s (2006, p. 13) term; that is, the tendency for 

discourses to be subtly constructed through language use and linguistic patterns that might 

feature sporadically but become significant when viewed as part of a broader discourse. In sum, 

integrating methodologies traditionally associated with CDA and corpus linguistics in research 

projects, and their “potential theoretical and methodological cross-pollination” benefits both 

CDA and corpus linguistics (Baker et al., 2008, p. 297).  
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This integrated corpus-assisted CDA approach can contribute to technical communication 

research for two reasons. First, the CDA aspect allows technical communication scholars to 

adopt a humanistic perspective, in Miller’s (1979) words. Specifically, scholars can reflect on 

how communication practices shaped by certain viewpoints, epistemologies, and ideologies 

influence individuals (Jones, 2016, p. 345). Second, the corpus analysis perspective enables 

technical communication researchers, who have long been interested in textual, artifact analysis 

(Cagle & Herndl, 2019; Ding, 2009; Miller, 1984; Rude, 2009), to enrich the toolkit of analyzing 

textual and discourse practices, especially a large volume of textual data. 

 

Research Design 

Corpus Building 

I use ProQuest Central to collect news articles about the Flint water crisis. ProQuest 

Central is “the largest, multidisciplinary, full-text database available in the market today” 

(ProQuest Central: About, 2020). The search terms I used to make the queries are: Flint AND 

water AND (crisis OR contaminat* OR poison* OR pollut*). The truncation character (*) helps 

retrieve variations of the search terms (e.g., contamination, poisoning, pollution). I selected nine 

newspapers available from the database, including five local or regional newspapers that 

primarily circulate in the State of Michigan (i.e., Lansing State Journal, Times Herald, Detroit 

Free Press, Michigan Chronicle, Chicago Tribune) and four influential national newspapers (i.e., 

The New York Times, USA Today, The Washington Post, Wall Street Journal). As mentioned in 

Chapter 1, I divided the period of Flint water crisis into three stages. The timeframe of this study 

includes stages one and two, ranging from April 25, 2014 to April 6, 2018. Stage one was 

marked by the official switching of the water supply to the Flint River on April 25, 2014. Stage 
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two began when Flint reconnected to the Detroit water system on October 16, 2015, after almost 

18 months of official silence and denial. Stage two terminates on April 6, 2018, when Governor 

Snyder declared the end of the free bottled water program. 

The sample results in 2,376 articles. To avoid skewing frequencies, I removed duplicate 

articles using Python script to detect reports with identical titles and newspaper sources. I then 

manually went through the corpora to delete articles if their primary content was not about the 

Flint water crisis. I filtered those less relevant articles using two techniques: (1) scan through 

articles in which the key word “Flint” occurred less than three times and evaluate whether those 

articles focus on Flint water crisis; and (2) delete articles titled “NEWS BRIEFING” and 

“STATE-BY-STATE” because these reports are usually news briefing covering a wide range of 

stories from across the U.S. As a result, the cleaned corpora comprise 1,935 articles, with a total 

of 1,623,833 words and an average article length of 839 words. A majority (76%) of articles are 

from local or regional newspapers (n = 1,476) with 1,174,870 words, while a small percentage 

(24%) of articles are published by national newspapers (n = 459) with 448,963 words. Table 2.1 

shows the breakdown of data from nine newspapers analyzed in this study. 

Table 2.1 Breakdown of the corpus by newspaper. 

Newspapers Articles Words Mean Article Length 

Local or regional newspapers 

Chicago Tribune 77 63,956 831 

Detroit Free Press 791 671,299 849 

Lansing State Journal 382 302,376 792 

Michigan Chronicle 82 43,216 527 

Times Herald 144 94,023 653 

National newspapers 

The New York Times 147 159,861 1,087 

The Washington Post 189 210,254 1,112 

USA Today 45 34,024 756 

Wall Street Journal 78 44,824 575 

Total 1,935 1,623,833 839 
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Analytical Procedures 

I used a corpus analysis package, AntConc (Version 3.5.9) (Anthony, 2020), to retrieve 

the linguistic patterns of news coverage such as word list, keyword list, concordances, and 

collocations. I used the local and national corpus as the reference corpus for each other to 

understand their distinct patterns compared to another. Among the various statistical tests for 

identifying keywords, I chose the log-likelihood test (Dunning, 1993), which suggests cases 

where there is high confidence that a word is key. This test tends to produce keywords with high 

frequency, which provide more coverage of corpus than low-frequency words. To limit the 

number of keywords to be studied, I set the threshold for keyness as the lowest possible p value 

(i.e., the amount of confidence that we have a word is key due to chance alone) available from 

AntConc, i.e., p < 0.0001 (15.13). This threshold means the maximum probability that the 

keyness of a word was due to chance was one in ten thousand, which returned 495 keywords in 

the local corpus and 698 keywords in the national corpus. 

I discarded the grammatical words such as conjunctions, determiners, prepositions, and 

pronouns that belong to “closed sets” and may occur in any given keyword list (Baker, 2006). 

Instead, I focus on “open-class keywords” or lexical words (i.e., nouns, verbs, adjectives, 

adverbs) that form “open (i.e. infinitely extendable) grammatical classes” because they are the 

principal indicators of the “aboutness” of a corpus (Baker, 2006). I focused on the top 100 

keywords with the highest keyness scores of each corpus as the starting point of analysis. The 

complete lists of keywords with frequency and keyness scores in local and national corpora are 

presented in Appendix I and Appendix II. 

I then grouped the keywords into key semantic categories according to the themes or 

major concepts they referred to in context. Although some corpus analysis tools (e.g., Wmatrix) 



   

44 

 

can provide automatic semantic tagging that assigns words into semantic categories, they often 

decide categories based on surface meaning while overlooking the contexts where the words are 

used. Therefore, I developed a “bottom-up categorization system” to decide how words should 

be assigned in the context of news reports, which is more beneficial for the analysis of 

“specialized, topic-specific datasets” (Baker et al., 2020, p. 4). In other words, the categorization 

is not based on assumptions of the use of keywords in corpora, but according to an iterative 

contextual reading of 100 random concordances before grouping each keyword into categories 

that best represent their prototypical use.  

As a result, I came up with 20 categories, with the primary categories including 

Government, politics, and elections; Geographical names; Public utility; Communication; Crime, 

law, and order; Money and commerce; Time; Civic actions and states; Health and disease; 

Education; and Race and Ethnicity (see Table 2.2). I then accounted for the collective 

frequencies of the keywords assigned to each category. I examined how each semantic category 

connects with the Flint water crisis through concordance analyses of keywords within that 

category, paying particular attention to the semantic categories that occurred exclusively in either 

the local or national corpus. Moreover, I retrieved the collocations of certain keywords to better 

comprehend the associations of those keywords produced in the discourse. For example, I 

explored the collocates of salient keywords black and African to understand how news reports 

construct this marginalized population. 

As noted earlier, I operationalized Fairclough’s (2010) three-dimensional model of 

discourse analysis. Corpus analysis assists me with the description of textual practices through 

the analysis of linguistic patterns—use of keywords in concordances or collocations. In addition 

to text analysis, I conducted processing analysis through analyzing concordances in individual 
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reports in detail, which is complemented by existing media studies that illustrate news selection 

process and provide evidence of media reception in potential readers. Last, I performed social 

analysis by reviewing public documents that account for the broader sociocultural context of 

Flint water crisis. Collectively, this multi-layered approach provides both quantitative and 

qualitative insights into the analysis of media coverage. Figure 2.2 illustrates the process of data 

cleaning and analysis. 

 

Figure 2.2 Workflow of data cleaning and corpus analysis. 

Additionally, I mapped out the number of reports from 2014 to 2018 to understand how 

the coverage changed over time (see Figure 2.3). The results are consistent with Pew Research 

Center’s audit of local, regional, and national news coverage of Flint water crisis between 2014 

and 2016 (Searching for news, 2017). Local and national media actions lagged behind and were 

nearly absent until the Detroit Free Press increased coverage in late 2015, following the findings 

of Dr. Mona Hanna-Attisha’s (2015) investigation into elevated blood lead levels in Flint 
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children. The coverage of Flint water crisis in both local and national news peaked in 2016 when 

former President Obama declared state of emergency and the democratic presidential candidates 

held a debate in Flint. The coverage in 2017 and 2018 witnessed a dramatic decline even though 

the public were continuing to struggle with contaminated water. 

 

Figure 2.3 The number of reports between 2014 and 2018. 

 

Key Semantic Categories of Local and National News 

Table 2.2 presents the primary semantic categories of keywords, examples of keywords, 

the collective frequency of keywords falling under each category, as well as the percentage of 

keywords in the overall number of words in either local or national corpus. In both corpora, 

keywords related to Government politics, and elections occurred most often (i.e., 39,945 times in 
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the local corpus versus 9,075 times in the national corpus), followed by Geographical names 

(i.e., 32,117 versus 1,885). Both corpora contained keywords in the categories of Public utility; 

Communication; Crime, law, and order; Money and commerce; Time; and Health and disease. 

Additionally, Civic actions, states, and processes appeared exclusively in the local corpus, while 

Education and Race occurred only in the national corpus. 

Table 2.2 Key semantic categories of keywords in local and national news corpora. 

Semantic 

categories 

Local corpus National corpus 

Examples of 

keywords 

Collective 

frequency  

(% in the 

corpus) 

Examples of 

keywords 

Collective 

frequency 

(% in the 

corpus) 

Government, 

politics, and 

elections 

Snyder, DEQ, 

department, 

MDEQ, 

governor, gov, 

Calley, director, 

Rick, Wyant, 

Weaver 

39,945 (3.4%) Sanders, 

Clinton, Trump, 

voter, campaign, 

senator, debate, 

Obama, 

democrats, 

republicans 

9,075 (2.02%) 

Geographical 

names 

Flint, Michigan, 

Lansing, Detroit, 

Huron, Genesee 

32,118 (2.7%) Hampshire, 

Carolina, Iowa, 

South, Newark, 

Washington, 

Harlem, 

Vermont 

1,886 (0.42%) 

Public utility water, river, 

lake, lines, 

fixtures, filters, 

distribution, 

replacement 

28,790 (2.5%) utilities, 

batteries  

343 (0.08%) 

Communication mail, mails, said, 

records  

14,010 (1.2%) emails, email 245 (0.05%) 

Crime, law, and 

order 

legislature, 

investigation, 

court, attorney, 

legal, FOIA, 

defendants, 

order  

5,789 (0.5%) gun 77 (0.02%) 
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Table 2.2 (continued). 

 

Money and 

commerce 

million, fund, 

sponsor, tax, 

fees, revenues, 

budget  

4,719 (0.4%) spending 189 (0.04%) 

Time ongoing, Oct, 

Jan, Friday 

1,659 (0.1%) young 173 (0.04%) 

Civic actions, 

states, and 

processes 

petition, 

community 

1,027 (0.09%) NA 0 

Health and 

disease 

spike 199 (0.02%) Zika, sickout(s) 119 (0.03%) 

Education NA 0 school(s), 

teachers, prom, 

charter, students 

1,555 (0.3%) 

Race and 

ethnicity 

NA 0 Black, African, 

White 

677 (0.2%) 

Total  128,256 

(10.92%) 

 14,339 (3.19%) 

 

I identified four primary features of media coverage by zooming into the semantic 

categories of keywords through processing and social analysis, including: (1) Government 

activities dominate news coverage and overshadow health risks; (2) Unofficial voices rendered 

largely invisible; (3) Racial cues as marked features; and (4) Negative correlations of Flint water 

crisis with other social problems. The following sections illustrate each feature in further detail. 

 

Government Activities Overshadow Public Health Risks 

As Government, politics, and elections is the most salient semantic category of keywords 

in both local and national corpora, government actions at local and federal levels dominated the 

prominent public health risks and precautionary measures. In the local corpus, the top keywords 

concerned local or State officials such as Snyder (n = 5,213), office (n = 1,506), DEQ (n = 

1,049), Department (n = 2,183), director (n = 972), MDEQ (n = 288), and governor (n = 1,566). 
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The keyword mistake (n = 165) collectively represents the misconduct of government officials, 

ranging from the decisions made by the state-appointed emergency (financial) manager (n = 

890) to switch drinking water sources to the improper treatment of corrosive water. Two high-

frequency keywords, DEQ and MDEQ, both referring to the Michigan Department of 

Environmental Quality, were reported to admit the mistake of “failing to require the addition of 

needed corrosion-control chemicals to the Flint River water” while it “may have manipulated 

water-testing data to show the water was safe to drink when it wasn’t” (Egan, 2015, 2016). 

Additionally, local news coverage paid much attention to the legal liabilities of 

government officials, as indicated by the key semantic category of Crime, law, and order 

including 5,789 relevant keywords such as attorney (n = 920), investigation (n = 800), court (n = 

741), legal (n = 551), legislature (n = 450), defendants (n = 200), and FOIA (i.e., The Freedom 

of Information Act) (n = 129). A range of reports covered the investigation of government 

mismanagement from legislature authorities, the resignation of government leaders, and lawsuits 

and felony charges against multiple government officials (e.g., Governor Snyder, DEQ Director 

Dan Wyant). Contrary to Governor Snyder’s claims that he put public health and safety as the 

priority, the Flint Water Advisory Task Force (2016) suggests that the Flint water crisis is “a 

story of government failure, intransigence, unpreparedness, delay, inaction, and environmental 

injustice” (p. 1). While it is important to cover the governmental aspects of the crisis, local news 

coverage placed more emphasis on the causes of the crisis or ascribing blame to the officials 

rather than informing the public of health risks of lead-poisoned water and corresponding 

response efforts. This opposes the findings of Heider et al. (2005) that minority communities 

prefer coverage on solutions rather than continual emphasis on problems. 
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Likewise, national news coverage also highlights government activities, which 

principally occur at the federal level. The Flint water crisis gained the national spotlight as it 

coincided with the 2016 presidential election. Two months after former President Obama 

declared a federal emergency in Flint on January 16, 2016, the Democratic presidential debate 

was held in Flint on March 6. Not surprisingly, the fierce debate between democratic candidates 

Bernie Sanders and Hillary Clinton and their responses about what they would do for Flint 

became the national focus of media coverage, with debate occurring 234 times in the national 

corpus and president appearing 532 times. Meanwhile, the top keywords in national news were 

dominated by names of political figures or presidential candidates, such as Clinton (n = 1309), 

Sanders (n = 1009), Trumps (n = 665), Bernie (n = 125), and Obama (n = 454). The words 

indicating political inclinations were also salient keywords, such as democratic (n = 403), 

democrats (n = 332), and republican(s) (n = 218). 

Using news values to interpret the government focus in textual practices yields additional 

insights. Both local and national news reported extensively the activities of government leaders 

and institutions, which demonstrates one of important news values—eliteness or the power elite. 

The value of eliteness means that “[t]he event (including but not limited to the people, countries 

or institutions involved) is of high status or fame in the eyes of the news publication’s target 

audience” (Bednarek, 2016, p. 29; Bednarek & Caple, 2017, p. 55; Harcup & O’Neill, 2017, p. 

1471). Additionally, the coverage of presidential debate in national news present the news value 

of impact, which means that “[t]he event has significant effects or consequences (including but 

not limited to direct impact on the news publication’s target audience) (Bednarek, 2016, p. 29). 

Although the wide national impact of presidential debates and campaigns helps the Flint water 

crisis obtain significantly more national media coverage, the volume of coverage witnessed a 
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sharp decline after the debate, as displayed earlier in Figure 2.3. In fact, those keywords 

surrounding the presidential discourse are what Baker et al. (2008) called “seasonal” rather than 

“consistent” words that occur due to particular events during the chosen timeframe. The findings 

thus should not be over-generalized as overarching patterns as they may be the features within 

specific years. 

 

Missing Unofficial Voices in News Coverage 

In contrast to the dominant coverage of governmental activities, both local and national 

news paid less attention to the voices from unofficial channels such as Flint residents, 

community activists, and advocacy organizations. The local corpus contained two keywords in 

the category of Civic actions, states, and processes, namely, petition (n = 147) and community (n 

= 880), whereas the national news did not include any keywords concerning civic activities. 

Moving to interpretation of textual practices, my analysis of concordances of petition 

shows that local news reported various petitions from Flint residents or environmental groups as 

an effort to hold officials accountable and eliminate lead hazards. The petitions called for 

investigating responsible elected officials, recalling Governor Snyder, removing Flint Mayor 

Karen Weaver from office, and asking EPA to distribute filters citywide. However, due to the 

complexity of citizen knowledge work, not all the civic petitions can be approved, as reflected in 

one of the top collocates of petition, i.e., revised (n = 11). In January 2016, the Board of State 

Canvassers rejected eight residents’ petitions to recall Governor Snyder because “they did not 

clearly and factually state the reasons for the proposed recall,” as Egan (2016a) reported in the 

Detroit Free Press. The revised petition, according to an attorney, is “actually more confusing 

than the first petition because it lacks punctuation” and filled with “conclusory opinions” (Egan, 
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2015a). The reports then turned to the statements from Snyder spokeswomen and Snyder’s 

dropping support rate rather than the voices of Flint residents who struggled with the petition’s 

language and made efforts to revise petitions before collecting “790,000 signatures in a 60-day 

period” to get on the ballot (Egan, 2015a). Additionally, I examined the concordances and 

collocations of keyword community in the local corpus. Local news illustrated the efforts from 

community Foundation (n = 39), community activist(s) (n = 26), community leaders (n = 19), 

community groups (n = 13), and community forum (n = 7). 

Regarding the information sources, local and national news coverage tend to use direct 

quotes from official sources such as press releases, television interviews, public statements, and 

emails, while residents were “rarely the focus of content or headlines” (Chavez et al., 2017, p. 

25). This is evidenced by the key semantic category of Communication in both corpora, where 

local and national news frequently referred to email(s) correspondences among government 

officials such as EPA and MDEQ (i.e., 974 times in the local corpus versus 245 times in the 

national corpus) as important sources of information. Although thousands of emails suggest that 

Snyder’s inner circle was aware of the grave problems after switching to the Flint River at an 

early stage, the officials at different levels dismissed truths and ignored public pleas (Jackson, 

2017). Jackson (2017) criticized the problematic nature of national news coverage, which 

discounted citizen complaints as compared to official comments, downplayed community action, 

portrayed residents as “hopeless and downtrodden despite months of action,” and excluded 

African-American activists in the narratives of “heroes.” 
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Race as a Marked and Salient Feature in National News Coverage 

The national corpus contained salient racial and ethnic references in the coverage of Flint 

water crisis, including three high-frequency keywords (n = 677) related to race or ethnicity, 

namely, black (n = 323), African (n = 251), and white (n = 103). I further examined the 

collocations of African to understand the associations of the group. Some salient words among 

the top ten collocates include Latinos (n = 6), voters (n = 43) or vote (n = 7), and poor (n = 12). 

Likewise, the frequent collocates of black include impoverished (n = 6), voters (n = 78) or vote 

(n = 22), poor (n = 18), and police (n = 5). By contrast, the collocations of white display different 

patterns, such as audience, liberal, voters, working, and class. These collocations show that 

national news coverage connects the racial identity of African-American or black populations 

with their financial or political status of poverty or being voters, whereas white populations do 

not have the same socio-economic associations.  

I then zoomed in to individual reports to interpret the textual practices of involving racial 

cues in coverage of Flint crisis. For instance, reports recurrently described Flint as a “majority 

African-American city” that is “predominantly poor and black” or “majority-black, 

impoverished” with “42 percent of the population liv[ing] below the poverty line,” which has 

“become a central part of Mrs. Clinton’s campaign” (Chozick, 2016; Gearan & Gold, 2016; 

Gearan et al., 2016). Another report from the Wall Street Journal suggested that Flint is a 

“majority African-American city” that is “plagued by abandoned homes and crime” (Maher & 

McWhirter, 2016). Additionally, as the frequently occurring term “African-American voters” 

shows, the support for the Flint community and the wider community of African-American, 

Hispanic, and Latinos has been deeply politicized because these marginalized populations, or the 
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so-called “minority voters,” are expected to “play a decisive role” in the “race for the Democratic 

presidential nomination” (Gearan et al., 2016). 

To interpret and explain textual and discourse practices through empirical evidence, I 

consulted relevant literature in communication and media studies to better understand the 

influence of racial cues in media portrayal. A vast body of research has illustrated that emphasis 

on race in media coverage has the risk of reinforcing the previous misperceptions of certain 

groups and influencing memory and evaluation of news stories, which in turn becomes a cause of 

racial injustice (Dixon, 2006; Gorham, 2006; Oliver, 2003; Park et al., 2012, p. 477). One of the 

underlying reasons to avoid salient racial cues in news reports is the “actor-observer hypothesis,” 

which suggests that “actors tend to attribute their behavior to stimuli inherent in the situation 

while observers tend to attribute to stable dispositions of the actor” (Jones & Nisbett, 1971, p. 

93). If the press makes race salient in reporting social issues, audience members, especially 

White members, tend to accredit the problems to the dispositional attributes of those affected 

Black members (Domke, 2001; Gorham, 2006). Black people are thus more likely to be faulted 

for their socioeconomic difficulties rather than attributing their adversities to structural and 

systemic inequalities (Dixon & Azocar, 2007).  

Examining the racial cues through the lens of news values, I argue that these reports 

embed the value of consonance, which means that “[t]he event (including the people, countries 

or institutions involved) is (stereo)typical in the view of the target audience” (Bednarek, 2016, p. 

29; Bednarek & Caple, 2017, p. 55; Galtung & Ruge, 1965, p. 67). Collocation analysis can help 

identify existing stereotypes in textual practices. For example, Goatly (2002) illustrated how the 

collocates of cholera (e.g., outbreak, epidemic, Latin America) provide stereotypes (p. 15). 

Similarly, in reporting Flint water crisis, repeatedly mentioning the racial attributes of the 
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affected populations can potentially construct stereotypes. Although racial identifications could 

simply constitute part of the comprehensive news coverage, not all the mentions of race and 

ethnicity of Flint residents were necessary, particularly those framings that connected race with 

socio-economic status. Forming the cognitive linkages among black, African-American, poor, 

crime, and the Flint water crisis through linguistic devices can only solidify the negative 

stereotypes of the Blacks while rationalizing the occurrence of water contamination in an already 

“broken city” and downplaying the disastrous consequences of government misconduct. 

Moreover, Flint residents’ desire to leave Flint city and their “involuntary immobility” to 

do so, borrowing Carling’s (2002) term, were reported in both local and national news. A range 

of Flint residents, “largely poor and African American,” “are desperate to escape the city” 

because of the health emergency along with “some of the worst conditions in urban America: 

soaring levels of violent crime, poverty, unemployment and blight,” as Bernstein (2016) reported 

in The Washington Post. Given that around 40% of Flint’s populations live in poverty, the press 

included many examples of residents viewing financial difficulties as their roadblocks to 

migration. For instance, Sandra Ballard, a 62-year-old retiree, said that she already struggled to 

pay her monthly rent of $350: “You’ve got to put first and last month’s rent down. Believe me, I 

wish I could get out of here” (Bosman, 2016). Adding to the financial constraints were the 

troubles citizens confront when trying to sell their homes. In fact, Flint homes “would have been 

difficult to sell even before the water crisis” due to the economic downturn and pre-existing 

levels of poverty and crime (Bernstein, 2016; Bosman, 2016). The fears over the city’s poisoned 

water exacerbated people’s reluctance to buy properties in Flint. “Who would want to move to 

Flint?” said Joyce, a homeowner, “I couldn’t rent out my house now if I wanted to” (Bosman, 
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2016). “It’s kind of like a Bermuda Triangle here,” Mark Masters, a Flint landlord offered a 

metaphor, “You can get in, but you can’t get out” (Anderson, 2016).  

The “poor and African American,” the populations most vulnerable to lead poisoning and 

environmental injustice, were largely immobile forced by their “precarious financial state and 

their limited social network” (Sim, 2016, p. 92). They constitute the “trapped populations” who 

“not only aspire but also need to move for their own protection but who nevertheless lack the 

ability” (Black & Collyer, 2014, p. 54). In other words, trapped populations usually have the 

highest vulnerability to extreme environmental disasters while having the lowest ability to move 

and the lowest wealth or level of social, economic, and political capital (Forsight, 2011, p. 14). It 

is thus important for media coverage to emphasize the “many layers of Flint residents’ trapped 

characteristic” or “multilayered nuances” (Sim, 2016) in a broader socio-economic context, 

instead of connecting the immobility with racial cues.  

 

Negative Associations of Flint Water Crisis with Other Social Issues 

The national corpus is more likely to associate Flint lead contamination with other social 

problems such as Zika and gun violence. Zika occurred 82 times in reports that mentioned the 

Flint water crisis. Reports tend to parallel “Brazil’s Zika and Flint’s water” or “Zika and lead 

poisoning” (Kvatum, 2016; Mintz, 2016), highlighting the irreversible damages of both public 

health threats and the federal efforts in allocating funding for combating the Zika virus and Flint 

crisis. While Zika and Flint’s poisoning have similarities regarding the invisible long-term health 

effects on vulnerable populations, especially for children, as well as the psychological distress on 

affected communities, this parallel is not strictly identical as these two crises have different 

origins. The risk of Zika transmission can increase due to people’s increased exposure to 
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mosquito bites following natural disasters such as the earthquake along the coast of Ecuador in 

2016 (Diaz & Stewart-Ibarra, 2018), whereas the Flint water crisis is a completely man-made 

catastrophe (Flint Water Advisory Task Force, 2016). The intentional associations between Zika 

and Flint lead contamination in news coverage, however, may prompt audiences to conceptualize 

these two crises as possessing the same causes and effects, which downplays the destructive 

consequences of government misconduct in the Flint water crisis. To avoid perpetuating 

incorrect assumptions of Flint crisis, it is critical to distinguish the different nature of two 

disasters while emphasizing the need for concerted actions to cope with the crises. As Mintz 

(2016) put it in The Washington Post, “The critical question is “whether Americans will respond 

to Zika and lead poisoning as problems predominantly of the poor, met with pity and a shrug of 

the shoulders, or as a call to arms demanding concerted collective action and a deepening 

commitment to children’s welfare, irrespective of nationality or class.”  

Likewise, gun had 77 occurrences in reports mentioning the Flint crisis. I then moved to 

concordance analysis and close reading of individual reports to interpret this pattern. For 

example, Hilary Clinton’s presidential campaign involved subjects such as “gun control, criminal 

justice, the water crisis in Flint, Michigan” because these subjects “speak to African American 

and blue-collar voters in the states that vote next” (Gearan et al., 2016). As another report from 

The New York Times suggests, “Flint has high rates of gun violence and crumbling 

infrastructure” and the switching of water supply was meant to “relieve some of the financial 

pressures on this struggling city” (Smith, 2016). Likewise, a report from The New York Times 

describes high school students’ anxieties about “the city’s three-year-old water crisis, its poverty 

and its gun violence” (Bosman et al., 2017). 
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I further interpreted the textual practice of relating Flint water crisis to other social issues 

from the perspective of news values. This practice uses the news value of negativity, which 

indicates that “[t]he event is negative for the news publication’s target audience, for example an 

environmental disaster, crime, act of violence, opposition, conflict, controversy” (Bednarek, 

2016, p. 29; Bednarek & Caple, 2017; Galtung & Ruge, 1965). In other words, news discourse 

tends to foreground the negativity or conflict as newsworthy. This construction may perpetuate 

existing ideologies (Bednarek & Caple, 2014, p. 150), particularly when there is a significantly 

large number of conflict stories about a specific group of people or location, as Baker et al. 

(2013, p. 258) demonstrated in the news coverage of Islam or Muslims. 

I drew on the sociocultural context of Flint to explain the impact of this construction. 

Although Flint has been consistently ranked as one of the most dangerous cities in the U.S. with 

high violent crime rates (Harries, 2019), frequently associating the Flint water crisis with gun 

violence and poverty in news coverage runs the risk of strengthening the biases of the already 

marginalized and vulnerable Flint community. As mentioned earlier, in a “majority African-

American city” like Flint, the media emphasis on violence and crime may intensify the 

widespread and persistent stereotypes of African Americans as “dangerous and criminal” 

(Oliver, 2003). 

 

Implications and Conclusions 

This study adopts corpus-assisted CDA to examine how news media constructed the Flint 

water crisis based on textual, processing, and social analysis. I compared the characteristics of 

media coverage at local and national levels, taking into account the broader socio-cultural and 

political-economic contexts. Findings suggest that media representations fail to communicate 



   

59 

 

public health risks about hazardous lead contamination, which is overshadowed by government 

activities and political information. Meanwhile, while local reports included some community 

efforts in combating environmental injustice, national coverage downplayed the unofficial voices 

of residents, grassroots activists, and community organizations. National coverage also contained 

multiple racial cues, which can potentially intensify the negative stereotypes of the marginalized 

at-risk African American populations in Flint. The national reportage tends to associate the Flint 

crisis with other social problems such as Zika and gun violence, which may distort the public’s 

perception of the nature of the Flint disaster. Overall, this study provides insights into the 

methodological innovations in machine-aided textual analysis and the professional practices of 

constructing prominent risks in news media.  

This study demonstrates that incorporating the corpus linguistics approach with (critical) 

discourse analysis is a robust methodological framework. In contrast to the traditional qualitative 

focuses in rhetorical studies that are grounded in a theoretically driven close reading of a small 

number of texts, my approach helps examine large volumes of data by moving back and forth 

between quantitative and qualitative approaches to textual analysis. Using corpus linguistics 

techniques such as keywords, frequency, concordances, and collocations helps guide researchers 

to locate salient linguistic patterns and trends, which are otherwise difficult to notice through 

manual analysis. Notably, the output of the semi-automatic machine-assisted analysis is not self-

explanatory, which needs to be carefully contextualized and interpreted in concordance lines or 

broader sociocultural contexts before reaching generalized conclusions. Given the substantial 

potential of corpus technology in large-scale discourse analysis, future work can explore possible 

ways to combine corpus-assisted methods with other theoretical frameworks such as critical race 

theory. 
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As this study shows, the national media utterly failed to capture and construct the 

“agency and self-empowerment” of Flint citizens to fight for environmental justice (Jackson, 

2017). In the context of global decline of the press industry (print and online) (Mayhew, 2020), a 

range of factors leads to the scant and unjust coverage of national media, such as continued 

newsroom cutbacks, the intricacies of a story that combines government misconduct with water 

science, and competition from the 2016 presidential campaign, and click-bait events (Strupp, 

2016). Moreover, Jackson (2017) pointed out a lack of newsroom diversity, in particular, 

national media’s historical tendency to pay little attention to environmental justice in 

marginalized communities and to act only after hazards have been verified by experts rather than 

responding to widespread citizen concerns. “I do know that Flint’s issues were not just neatly 

packaged and ready for media,” said Jiquanda Johnson, a reporter at The Flint Journal since 

2014, “They required work, digging, sifting and a lot of questioning” (Strupp, 2016). 

The findings of this research illuminate the ethical and sustained media coverage of 

crises, emergencies, and risks. Journalists should understand that language matters, especially in 

the construction of social risks in disenfranchised communities. The language use can influence 

underlying public perceptions of the Flint crisis and community, which increases the possibility 

for audiences to reproduce such discourses themselves, contributing to the “incremental” or 

“cumulative” effect of discourse without even realizing it (Baker, 2006, p. 14). Despite news 

values play a prominent role in the ways that journalists selectively report social risks, news 

representations should be cautious of forming negative associations of the Flint water crisis and 

Flint citizens—either intentionally or unintentionally—to avoid strengthening stereotyping of 

ethnic minorities or less advantaged populations. Furthermore, news media should undertake the 

watchdog role of government action and strive to independently investigate potential government 
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misconduct, instead of mechanically reproducing official messages without questioning. It is also 

crucial to provide wide coverage of residents’ voices, as well as the grassroots and community 

efforts in speaking for themselves and fighting for environmental justice.  

This research has some limitations. First, the selection of newspapers in the corpus is 

limited by the currently available collection in the database, which can neither provide an 

exhaustive representation of news coverage nor represent the actual information sources 

preferred by the Flint audiences at the time of the crisis. Second, while the keywords in both 

corpora were generated by computer software based on statistical tests, my semantic 

categorization of keywords was not completely objective, which would obtain higher reliability 

through validation from external coders. Third, this study did not directly analyze the audience 

reception of local and national news reports. Although news construction plays a critical role in 

shaping public perceptions of risks, the evaluation of media materials cannot provide a 

comprehensive representation of a crisis event or suggest how the public is influenced by the 

media coverage. Therefore, future work can explore how different stakeholders such as residents, 

government officials, and other institutional actors respond to the media coverage of social 

events through surveys, focus groups, and interviews.
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CHAPTER 3 

Fighting for Justice: Grassroots Efforts to Manage Risks of Flint Water Crisis 

Introduction 

To better understand the various rhetorics surrounding the Flint water crisis, it is not 

enough to examine the official rhetoric adopted by the government and media discourses. At the 

early stage of water contamination, the government and national media missed the critical 

opportunity to address the radical risks faced by Flint residents. Despite the enduring official 

denial of lead contamination in the Flint River, grassroots citizens made significant endeavors to 

tactically communicate the emerging risks to various stakeholders. The collective efforts of 

grassroots citizens-turned-activists like LeeAnne Walters, Professor Marc Edwards at Virginia 

Polytechnic Institute and State University (Virginia Tech), and a local pediatrician Dr. Mona 

Hanna-Attisha played a critical role in delivering contesting risk information, advocating for 

policy changes, and assembling necessary resources for Flint residents. 

What kind of challenges did grassroots activists encounter in their venture to 

communicate the risks of Flint water contamination? What rhetorical strategies did they employ 

to cope with those difficulties? To answer those questions, this chapter analyzes how civic 

discourse facilitated tactical risk communication ranging from the early stage of the crisis in 

2014 to the period after the official declaration of the end of crisis in April 2018. The purpose of 

this study is to (1) understand the rhetorical endeavors of grassroots citizens, activists, and 

whistleblowers to intervene in the official ignorance and denial of the crisis; (2) provide some 

entry points for professional communicators to promote social justice; and (3) offer insights into 

professional communication classrooms to prepare future professional communication 

professionals who can promote citizen engagement in emerging risks. 
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Drawing on frameworks in public deliberation in risk communication, tactical technical 

communication, alternative media, and materialist-social justice, I conducted a critical rhetorical 

analysis of digital civic discourse. Specifically, I investigated how grassroots activists, pediatric 

public health whistleblowers, youth activists, and social media activism groups rhetorically 

engaged in communicating the risks of lead contamination. The results suggest that civic 

participants employed various rhetorical strategies (e.g., rhetoric of community, resistance, 

storytelling) to combat institutional negligence and denial. To promote social justice, especially 

environmental justice, they resorted to alternative media such as word-of-mouth communication, 

press conferences, letters, social media, and civic websites to disseminate and circulate critical 

risk messages and create pressure for social policy changes. Meanwhile, they undertook a great 

deal of intellectual, communicative, and affective labor in the process of assessing and 

communicating risks with internal and external stakeholders such as government, agencies, 

media, and the public. 

In what follows, I start with an overview of the interplay among participation, power, and 

civic discourse, tactical technical communication and alternative media, as well as the 

connections between social justice and immaterial labor. After introducing the multiple artifacts 

under investigation such as personal narratives, social media posts, and civic websites, I provide 

an in-depth analysis of how citizen activists, medical professionals, and activism groups 

publicize unofficial risk information and circumvent the control of power apparatus. Finally, I 

discuss the implications of this case study for professional communication researchers, 

practitioners, and classrooms. 
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Literature Review 

Civic Discourses, Knowledge Work, and Activist Rhetoric  

Although the traditional deficit model of risk communication undervalues ordinary 

people’s “technical expertise, authority, […] and status” to participate in the decision-making 

process of public policies (Young, 1990), increasingly, scholars believe in citizens’ capabilities 

to contribute to decisions on community issues if they use appropriate rhetorical strategies under 

a social construction model of risk communication (Grabill & Simmons, 1998; Waddle, 1996). 

Simmons (2018) expanded the traditional notion of civic discourse (i.e., speeches, sermons, and 

public participation in government and community issues) to include “technical policy 

discussions” as sites of public deliberation. To join the conversations of public policy decision-

making, citizen participants need to “possess some basic level of technical knowledge” to 

“invent valued knowledge” through a range of complex technological and rhetorical tasks (Diehl 

et al., 2008; Kinsella, 2004; Simmons & Grabill, 2007). This process is described by Diehl et al. 

(2008) as “knowledge work,” referring to the “analytical activity requiring problem solving and 

abstract reasoning, particularly with (and through) advanced information technologies and 

particularly with and through acts of writing” (p. 414).  

There is a significant body of literature on the knowledge production and consumption in 

civic discourses, involving various forms of traditional and digital media as the spaces for 

information exchange in what Beck (1999) called the “world risk society.” These spaces where 

citizens are involved in knowledge work are usually “institutionally, technologically, and 

scientifically complex” (Simmons & Grabill, 2007). Such spaces include social media in disaster 

responses (Potts, 2009, 2013), online discussion forums on health, medical, or environmental 

issues (Cagle & Herndl, 2019; Ding & Zhang, 2010; Holladay, 2017), and civic web sites to 
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engage communities in controversial civic issues (Banaji & Buckingham, 2013; Simmons & 

Zoetewey, 2012). 

As sites of civic discourse are often rich contexts of professional and technical 

communication, rhetoricians and technical communicators can advocate for a just and 

participatory environment by contributing to community-engaged digital spaces that empower 

public deliberation (Cagle & Herndl, 2019; Johnson, 1997; Simmons, 2008; Simmons & 

Zoetewey, 2012; Waddle, 1996). It is insufficient to settle for traditional functional usability 

approaches that focus on “low-level, functional issues” or “simplicity and neutrality” (Johnson-

Eilola, 2005, p. 122). Instead, civic online spaces benefit from an enhanced usability approach—

productive usability—that accommodates the multifaceted citizen knowledge work in the 

complex problem-solving process (Simmons & Zoetewey, 2012). This construct incorporates 

four necessary elements to support citizen-initiated changes online. The first element enables 

technical literacy, which offers users the language to understand technical issues. The second 

element supports productive inquiry activities though interactive tools, which means users can 

participate in investigative activities and co-produce knowledge. Third, civic web sites should 

create a space for community and place, a low-stake venue for community conversations and 

information exchange. Last, civic space should allow for users’ multiple identities, roles, and 

interests in multiple contexts, encouraging citizens to invent knowledge useful to them from 

diverse entry points (Simmons & Zoetewey, 2012, p. 265). Table 3.1 presents four dimensions of 

Simmons and Zoetewey’s (2012) productive usability framework, with operational definitions 

and heuristic questions to consider in the production or assessment of civic digital infrastructure. 
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Table 3.1 Heuristics for productive usability of civic web sites (Simmons & Zoetewey, 2012). 

Dimensions Definitions Questions to ask 

Technical 

literacy 

Websites give users the 

language to understand an 

issue or talk with experts. 

● Are there “Frequently Asked Questions” 

or glossary sections? 

 

Productive 

inquiry 

Websites help users investigate 

issues and formulate questions, 

which results in the co-

production of new knowledge. 

● Is there access to primary technical 

reports with (real-time) technical data 

and methods section? 

Collaboration Websites create a space for 

community conversations and 

resistance. 

● Does it provide a low-stake space to 

gather, collaborate, and discuss issues?  

● Does it provide local images to impart a 

sense of community? 

Multiple-user 

identities 

Websites support multiple user 

identities and perspectives. 

● Does it allow users to approach issues 

from different viewpoints in different 

contexts? 

 

Adding to the complexity of civic digital spaces are the increasing “transmodal,” 

“mobile,” and “hybrid” forms of communication and public activism between online and offline 

spaces (Wang, 2020, p. 240). The participatory nature of social media platforms and civic web 

sites generates new forms of civic engagement as described by neologisms such as “hashtag 

activism” and “digital activism” (Ewards & Lang, 2018). Wang (2020) coined the term “cyber-

public activism” to describe the “hybrid rhetorical practice of creating and circulating activist 

materials and discourse online and assembling people offline to occupy public spaces” (p. 240). 

In other words, the transparency, easy access, and low cost of digital infrastructure help the 

digitally formed connections between individuals materialize in the physical world, leading to 

mobilized bodies and unified, collective efforts in public engagement (Wang, 2020, p. 242). 

Cyber-public movements during the last decade, to name just a few, include #BlackLivesMatter, 

#MeToo, #WomensMarch, and #StopAsianHate movements. Cyber-public movements also 

gained presence in the Flint crisis through hashtags such as #FlintWaterCrisis, #DearFlintKids, 

or #FlintLivesMatter that represents civil rights movement under the banner of 
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#BlackLivesMatter. Focusing on the “connective, interactive, material impact of social media 

activism” (p. 812), Moors (2019) studied the use of the hashtag #FlintFwd, referring to “Moving 

Flint Forward,” on social media platforms to provide an alternative narrative that deviates from 

the negative dominant journalistic discourse of Flint and highlights the “vibrancy and dynamism 

of the Flint community.” 

 

Tactical Technical Communication and Alternative Media 

Despite the traditional organizational focus of technical communication on 

institutionalized sites such as corporations, government agencies, or formal organizations, it has 

kept us from acknowledging the growing amount of technical communication “performed by 

millions of people each day on their own, working outside of, between, and even counter to 

organizations” (Kimball, 2017, p. 1). Arguing for the need to broaden the scope of technical 

communication, Kimball (2006) coined the term “tactical technical communication” to call for 

scholars to examine communication practices “extending beyond and between organizations” (p. 

69). Drawing on Johnson’s (1998) notion of the user-as-producer, Kimball (2006, 2017) 

highlighted the shifting role of users from consumers of institutional technical communication to 

producers of shared narratives about technology. Examining such extra-institutional tactical 

technical communication practices can help us better understand the interactions among 

technology, discourse, and people’s everyday practice.  

A range of studies have examined tactical technical communication practices enacted by 

extra-institutional players. For instance, Ding (2009, 2013) investigated the grassroots 

movements to manage the public health risks of SARS and H1N1 pandemics. Mehlenbacher 

(2019) analyzed the crowdsourced Safecast map to measure and communicate risks after 
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Fukushima. Chen and Bergholm (2020) explored Chinese netizen efforts to enact crowdsourced 

social justice-oriented technical communication during the COVID-19 outbreak. 

Notably, the concept of tactical technical communication draws from the binary between 

strategies and tactics as discussed by Michel de Certeau (1984). Strategies are systems, 

totalizing discourses, narratives, and plans of action generated by institutions to influence, guide, 

and manipulate human society. In contrast, tactic is “a calculated action” or “an art of the weak” 

that vigilantly uses “the cracks that particular conjunctions open in the surveillance of the 

proprietary powers” (de Certeau, 1984, p. 37). To secure a favorable situation, a tactic relies on 

“a clever utilization of time” and “a sense of the opportunities,” continually looking for “the 

precise instant of an intervention” in “the space of the other”—the enemy’s territory or a culture 

dominated by producers (de Certeau, 1984, p. 37). While a strategy is “organized by the 

postulation of power,” a tactic is “determined by the absence of power” (de Certeau, 1984, p. 

38). Many scholars have used the lens of tactics to understand historical, theoretical, and 

practical approaches to technical communication (Colton et al., 2017; Ding, 2014, 2018; 

Edenfield et al., 2019; Holladay, 2017; McCaughey, 2021). However, Randall (2021) questioned 

the established reductive understanding of de Certeau’s (1984) construct of strategies and tactics 

in current tactical technical communication research that equals tactical to noninstitutional. To 

reach a more nuanced understanding of how ordinary people operate in everyday life, Randall 

(2021) argued for exploring “the place where the passive was active,” focusing on individuals’ 

ability to deal with strategic forces in their life and in particular, the tactical activities of 

marginalized people, following de Certeau’s (1984) illumination. 

A specific form of tactical technical communication is whistleblowing, referring to “the 

disclosure by organization members (former or current) of illegal, immoral, or illegitimate 
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practices under the control of their employers, to persons or organizations that may be able to 

effect action” (Near & Miceli, 1985, p. 4). To expose critical issues unknown to the public 

during emergencies to prompt policy changes, whistleblowing is featured by “not only rhetorical 

and political challenges but also serious personal consequences” (Ding, 2018, p. 35). For 

instance, Ding (2018) examined how a medical care worker whistleblower revealed the urgent 

health risks by “navigat[ing] through complicated networks of power and mediascape” during 

the SARS outbreak in 2003 (p. 35). She illustrated the distinctions between internal and external 

communication as well as the clashes between organizational and societal values (Ding, 2018). 

In this chapter, I examine the whistleblowing experience of grassroots activists and scientific and 

medical professionals, who tactically circumvented official inaction to expose the situation of 

Flint water contamination to the public. I tease out the complex relations among key players 

within and outside the institutional contexts, highlighting the ways that whistleblowers 

rhetorically navigate internal and external communication among successive moments. 

One of the sites for extra-institutional risk communication is alternative media, which 

relates to a range of constructs such as radical, underground, community, grassroots, amateur, 

guerilla media, or “media on the margins” (Atton, 2002, 2015). Alternative media constructs 

realities that contradict the conventional representations produced by the institutional, 

professional, and mainstream media (Atton, 2002, 2015; O’Sullivan et al., 1994a, 1994b). The 

primary purpose of alternative media is advancing social changes or reassessing traditional 

values by explicitly resisting or challenging “established and institutionalized politics” 

(O’Sullivan et al., 1994b, p. 10). Alternative media is distinct from the mainstream media due to 

(1) the “democratic/collectivist process of production” that involve citizen participation; and (2) 
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“a commitment to innovation or experimentation in form and/or content” (O’Sullivan et al., 

1994b, p. 205). 

The scholarly focuses on the organization, production, and dissemination of alternative 

media echo Sauer’s (2003) call for exploring “the full range of genres and communication 

practices that arose in response to particular problems, uncertainty, and disaster,” paying 

particular attention to “those marginalized form[s] of representation that might not be visible 

with conventional methods of analysis” (p. 5). Ding (2009, 2013, 2014) investigated how 

alternative media (e.g., word-of-mouth communication, text messages, discussion forums, social 

media, independent overseas websites) facilitated tactical extra-institutional risk communication 

during the SARS and H1N1 pandemics. Likewise, while the state and national apparatuses 

strategically controlled the official media discourses of the Flint water crisis, grassroots activists 

distributed contesting risk information through the tactical use of alternative media such as press 

conferences, letters, social media, and civic websites.  

Tactical technical communication and alternative media are explicitly associated with the 

“social justice turn” in our field (Moore et al., 2019). The complex interactions between 

marginalized communities and institutions provide a rich area for research and action. As Jones 

and Williams (2020) suggested, “[T]he just use of imagination is not just conceptual. It must be 

enacted.” This chapter examines how the Flint public employs tactics to fight for justice, 

promote self-advocacy, and transform institutional practices. The Flint activists and communities 

engaged in various forms of labor, intellectually and emotionally. The next section reviews the 

intersections of social justice and risk communication through the lens of materialist rhetoric. 
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Social Justice and Immaterial Labor 

Immaterial labor is defined as the labor that does not produce material or durable 

commodities but results in the “informational and cultural content of the commodity” (Lazzarato, 

1996). Viewing immaterial labor as the new forms of forces in networks of biopolitical 

production, Hardt and Negri’s (2000) illustrated three types of immaterial labor: (1) cooperative, 

intellectual labor featured by “symbolic analysis and problem solving;” (2) communicative 

labor, of “industrial production that has newly become linked in informational networks;” and 

(3) affective labor, i.e., “the production and manipulation of affects” (p. 30). Citing Hardt and 

Negri’s (2000) notion of immaterial labor, Greene (2004) reexamined rhetoric agency, arguing 

that such immaterial labor shares rhetoric’s informational, instrumental, cultural, and cooperative 

dimensions while producing the commodity of “bodies, affect, and social networks” (p. 201). 

Greene (2004) argued that a materialist-communicative approach redefines rhetorical agency as 

communicative labor that serves as “an instrument, object, and medium for harnessing social 

cooperation and coordination” (pp. 203-204).  

Drawing on Greene’s (2004) materialist approach and Jost and Kay’s (2010) three types 

of social justice (i.e., distributive, procedural, and interactional justice), Ding (2020) explored the 

ways marginalized publics in SARS sequelae engaged in communicative labor and affective 

labor to circumvent institutional power and create space for “alternative politics and civic 

intervention” to fight for social justice (p. 265). Ding (2020) further summarized a materialist 

social justice approach by mapping out the connections between the two types of immaterial 

labor and procedural justice and interactional justice. Affective labor is associated with 

interpersonal justice, while communicative labor, or rhetorical endeavors, improve both 

informational justice and process control.  
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In this chapter, I expand Ding’s (2020) materialist social justice approach by reflecting on 

how intellectual labor interacts with informational justice and procedural justice, mostly process 

control. These three types of immaterial labor (communicative, affective, and intellectual) can 

function as what Ding et al. (2015) called “strategic entry points” for vulnerable groups to build 

ad hoc alliances and combat social injustice. Although these forms of immaterial labor do not 

directly influence distributive justice, they can potentially improve the fair outcomes associated 

with distributive justice through the process and decision controls in procedural justice. 

Furthermore, improving procedural, interactional, and distributive justice can indirectly enhance 

corrective justice. Figure 3.1 visualizes the extended materialist social justice approach. 

 

Figure 3.1 Extended materialist social justice approach. 

Taking up Peter and Kimball’s (2020) call for further examining the cases and problems 

using tactical approaches to technical communication and their intricate connections with social 
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justice, this chapter investigates extra-institutional tactical practices in the Flint water crisis by 

addressing three primary questions: 

1. How did civic discourse participate in risk deliberation and communication during the Flint 

water crisis? 

2. What kinds of immaterial labor did grassroots citizens undertake in the Flint water crisis and 

how can professional technical communicators promote social justice and citizen engagement 

in risk communication? 

3. How can this study inform approaches to professional communication courses to better 

advocate for civic participation? 

 

Research Design 

To gain a comprehensive understanding of the ways that civic discourse participates in 

the risk communication processes in the Flint water crisis, I drew from multiple materials such as 

reports from official and commercial newspapers, online publications, academic articles, and 

user-generated social media content. The timeframe of this study is between April 2014 and 

December 2020, ranging from the early stage of the crisis to the period after the official 

declaration of the end of the crisis. During my brief read-through of available materials, I paid 

particular attention to the characters, organizations, platforms, or genres that have played a 

crucial role in exposing the crisis to the public and disseminating critical health information. As a 

result, I identified five primary types of civic efforts, including (1) citizen-turned-activists, (2) 

pediatric public health whistleblower, (3) youth activist, (4) social media activism groups, and 

(5) civic websites. I then collected representative artifacts surrounding each type of civic efforts. 
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To start with, I used the Google search engine to compile both print and video data, 

including media reports, interviews, speeches, personal narratives, or documentaries using the 

key words of representative citizen activists and whistleblowers such as “LeeAnne Walters,” 

“Melissa Mays,” “Mona Hanna-Attisha,” and “Little Miss Flint.” I also drew heavily from the 

pediatric whistleblower, Dr. Hanna-Attisha’s (2019) autobiography, What the Eyes Don’t See: A 

Story of Crisis, Resistance, and Hope in an American City, to gain a first-hand understanding of 

her struggles and tactics when navigating through the complex relationships among different 

stakeholders. 

Besides, to collect social media content published by activists or advocacy groups, I used 

BrandWatch (2020), a digital social intelligence platform to collect Facebook and Twitter posts 

using the key words “Flint water crisis.” I focused on major activist groups, such as Flint Rising, 

Water You Fighting For, Flint Water Scandal, and Flint Water Disaster. Additionally, I drew on 

Milner’s (2020) consultation with Michael Madden, a librarian and local historian at the Flint 

Public Library regarding which groups are most valuable to include in the analysis. I followed 

his recommendation to include Facebook groups like Flint Strong and community organizations’ 

pages such as Flint Neighborhoods United and Neighborhood Engagement Hub. 

Regarding civic websites, I selected three websites initiated by Flint grassroots activists, 

including (1) Water You Fighting For, (2) Flint Rising, and (3) Flint Complaints. Rather than 

examining the hierarchically structured high-capacity non-profit organizations, I focused on the 

websites created by local grassroots associations that are defined as “nonhierarchical, social 

justice-focused, community-based associations of activists and residents” who address local 

problems via “noninstitutionalized, disruptive, or outsider tactics” (Andrews & Edwards, 2004, 

p. 483; Nickels & Clark, 2019, p. 201). Exploring the less studied area of grassroots activism, 
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often discounted as “radical trouble makers” (Nickels & Clark, 2019, p. 215), can help better 

understand the appeals and voices of concerned citizens and their efforts in fighting against 

environmental injustice in the Flint water crisis. Table 3.2 presents the multiple data sources I 

used in the analysis of grassroots risk communication. 

Table 3.2 Data used in the analysis of grassroots risk communication. 

Types of grassroots efforts Data sources 

Grassroots activists 

(LeeAnne Walters) 

● Media reports/interviews 

● Personal narratives 

Pediatric whistleblower  

(Mona Hanna-Attisha) 

● Media reports/interviews 

● Autobiography (What the Eyes Don’t See) 

Youth activists  

(Mari Copeny) 

● Twitter handle @LittleMissFlint 

● Personal websites (maricopeny.com) 

● Media reports/interviews 

Social media activism groups ● Water You Fighting For 

● Flint Rising 

● Flint Water Scandal 

● Flint Water Disaster 

● Flint Strong 

● Flint Neighborhoods United 

● Neighborhood Engagement Hub 

● FlintFwd 

● Humans of Flint  

Civic websites ● Water You Fighting For (wateryoufightingfor.com) 

● Flint Rising (flintrising.com) 

● Flint Complaints (flintcomplaints.com) 

 

Drawing on a critical rhetoric for risk communication (Grabill & Simmons, 1998) and the 

expanded notion of civic discourse (Diehl et al., 2008; Kinsella, 2004; Simmons, 2018; Simmons 

& Zoetewey, 2012), I conducted a critical rhetorical analysis of digital civic discourse, which 

investigates citizens’ communicative endeavors in performing complex technological and 

rhetorical tasks in public policy decision-making. This approach observes the evolving power 

relations and knowledge making and dissemination process by examining multiple public online 

materials. Specifically, I analyzed the rhetorical patterns of grassroots efforts to manage the risks 

https://www.maricopeny.com/
http://www.wateryoufightingfor.com/
https://flintrising.com/
http://flintcomplaints.com/
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of the Flint water crisis. For instance, I summarized the primary rhetorical efforts of activism 

groups or concerned citizens as presented in social media posts to understand grassroots appeals 

in the public discourse. Meanwhile, I chronologically traced the tipping points and mapped out 

the critical triggering events in the dynamic process of civic intervention such as LeeAnne 

Walters and Dr. Hanna-Attisha’s whistleblowing experience. Regarding the analysis of civic 

websites, I examined their nature and characteristics through a qualitative comparative analysis 

approach to evaluate the democratic potential of these websites based on the framework of 

productive usability (Simmons & Zoetewey, 2012). The following sections present the rhetorics 

employed by five types of civic efforts: a) grassroots activists, b) pediatric whistleblowers, c) 

youth activists, d) social media activism groups, and d) civic websites. 

 

Rhetoric of Grassroots Activists 

Concerned Flint citizens played a critical role in exposing the Flint contamination to 

national attention. LeeAnne Walters, a mother in Flint who dubbed herself as a “water warrior,” 

was the first resident to engage in bottom-up risk communication when her family members 

exhibited symptoms of lead poisoning such as skin rashes and hair loss in July 2014. She 

informed the city officials of the water issue in late 2014, but it was not until February 2015 that 

the city sent an employee to test her water quality. The tests showed that lead levels in her 

drinking water were at 104 parts per billion (ppb), approximately seven times the maximum 

permissible level by the EPA (i.e., 15 ppb). Despite the alarming result, the city and state 

authorities assured residents that “Flint’s water system is producing water that meets all state and 

federal standards” and insisted that the high lead level was an isolated case in Walters’ 

household (Lurie, 2016). 
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Facing the official’s continuing dismissiveness and denial of the water problem, she 

began researching water contamination by examining the city’s historical water quality reports. 

In March 2015, she contacted the Environmental Protection Agency’s (EPA) regional manager 

Miguel Del Toral, who reported the water concerns to the American Civil Liberties Union 

(ACLU) and Michigan Department of Environmental Quality (MEDQ). Meanwhile, Del Toral 

introduced Walters to Marc Edwards, a civil and environmental engineering professor at Virginia 

Tech. Under the direction of Professor Edwards who sent 300 water testing kits, Walters initiated 

a community-wide effort and mobilized her interpersonal networks to help collect neighborhood 

water samples to test lead levels. On September 6, 2015, Edwards released the testing results, 

showing that one in six Flint homes had lead levels exceeding EPA’s safety standards. Walters’ 

persistence finally forced local, state, and federal authorities into action. In October 2015, 

Michigan Governor Rick Snyder declared a state of emergency and announced that Flint would 

switch back to Detroit water. In January 2016, Snyder apologized for the failure of proper water 

treatment. Figure 3.2 presents the key players and rhetorical actions involved in Walters’ risk 

communication efforts. 



   

78 

 

 

Figure 3.2 Risk communication process of grassroots activist LeeAnne Walters. 

Walters’ risk communication process suggested that the potent collaboration between 

citizens and scientists is beneficial for assessing communal risks and disclosing the truth, 

especially when the public is losing trust in the government officials. “We proved that citizens 

and scientists working together could form a great alliance, and that grass-roots science can have 

a sky-high impact,” Walters said (McQuaid, 2016). This collaborative effort prompted Dr. Mona 

Hanna-Attisha, a pediatrician at Flint’s Hurley Medical Center, to test lead levels in Flint 

children’s blood. “Without [Walters] we would be nowhere,” Mona acknowledged Walters’ 

pivotal role in exposing the crisis, “She’s the crux of all of this” (Lurie, 2016). Grassroots 

activists like LeeAnne Walters undertook various forms of immaterial labor in her extra-

institutional tactical risk communication, including intellectual labor, communicative labor, and 

affective labor. 
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To counter with the official statements that water was safe, Walters made intellectual 

labor by equipping herself with limited-scope expertise and taking on the role of a citizen 

scientist. She conducted “extensive, rapid self-education in water chemistry, public works, and 

environmental contamination” through technical documents (Goldman Environmental 

Foundation, 2018). She investigated lead exposure conditions by sampling each zip code in Flint 

and establishing a system to guarantee the integrity of the water tests. She devoted over 100 

hours per week for three weeks to collect over 800 water samples (Goldman Environmental 

Foundation, 2018; Zoeller, 2020). Walters’ intellectual labor suggests the complex nature of 

citizen knowledge work, which also reflects Mirel’s (2004) notion of “sense making” to analyze 

and make meaning socially. 

Besides, Walters engaged in a great deal of communicative labor by serving as the liaison 

among Flint residents, scientists, and state officials. She informed the community that the water 

problems resulted from officials’ improper treatment of the highly corrosive Flint River. She also 

persuaded residents to collect water samples for scientific analysis to build a case against Flint. 

She used communal rhetoric to solidify residents in the process of gathering scientific evidence 

to convince the officials of the gravity of water contamination issue and push them for actions. 

Her communal spirit and moral credibility proved essential to her ability to organize Flint 

residents in the citizen science effort and achieve a 90% response rate in water sample collection 

(Goldman Environmental Foundation, 2018). Additionally, she regularly attended the city 

council meetings, hearings, and protests to communicate the water testing results.  

Meanwhile, she was involved in a great amount of affective labor such as outrage, 

frustration, helplessness, and despair when negotiating with officials who was constantly 

denying the water testing results. Moreover, she offered emotional backup for the concerned 
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citizens in Flint and beyond who suffered from water contamination issues and reached out to 

her for advice. Even after the officials admitted the mishandling of water treatment and she was 

awarded the internationally renowned Goldman Environmental Prize as an “environmental 

justice hero” in 2018, Walters cried, “every time I get a call from another mother whose child is 

sick, […] it doesn’t feel like a victory” (Lurie, 2016; Zoeller, 2020).  

Likewise, Melissa Mays is another Flint mother-turned-activist who has been fighting for 

justice for the Flint residents. As one of the first to bring a lawsuit for the damage effects of the 

lead contamination on her family, she actively participated in protests, hearings, and council 

meetings. In addition to those vocal activists, anonymous concerned Flint citizens are also 

politicized and mobilized to fight for environmental justice. As argued by Pauli (2019), many of 

Flint’s “water warriors” adopted political action not because of their prior political commitments 

but their personal impact of water poisoning. The “tangible harms to bodies, minds, and 

property” generated the “emotion, energy, and resolve” that led to the burgeoning water 

movement in Flint (Pauli, 2019). The transformation of personal predicament to collective 

political action requires residents’ belief in the existence of political remedies and confidence in 

themselves as political actors who are qualified to understand the complex process of and 

solutions to the crisis (Pauli, 2019). Despite the political officials’ dismissive attitude toward 

citizen appeals, activists like LeeAnne Walters and Melissa Mays did not step back into the 

“private realm,” but instead they were stimulated to conduct their own research on water 

contamination, which in turn forces silent decision makers to act (Pauli, 2019). 
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Rhetoric of Pediatric Public Health Whistleblower 

In addition to grassroots activists LeeAnne Walters and Melissa Mays, another critical 

player who blew the whistle on the Flint water crisis is Dr. Mona Hanna-Attisha, a clinician at 

Flintʼs Hurley Medical Center and an Assistant Professor of Pediatrics at Michigan State 

University. Alarmed by the Virginal Tech team’s investigation on Flint’s water problem, she 

became a detective and started testing children’s blood lead levels. Results show that the 

percentage of children younger than five with elevated blood-lead levels had doubled and even 

tripled after the switch of the water source, which was contrary to every national and state trend 

(Hanna-Attisha, 2019a). She immediately initiated the effort to push for government health 

advisory.  

Mona’s friend, Kirk Smith, CEO of the Greater Flint Health Coalition, helped draft an 

email to Howard Croft, the director of public works in Flint, requiring urgent action on the 

concerns about Flint children’s blood-lead levels. Howard did not respond with heightened 

concern, insisting that “[t]he Director of the DEQ has issued two official statements in the last 

two days contending that the City currently meets all federal and state standards.” As Howard 

had looped in the mayor regarding this matter, Kirk soon received an email from the Flint mayor, 

Dayne Walling, on Friday morning, September 18, 2015, asking for more information to 

“respond/act accordingly.” Kirk scheduled a meeting with the mayor for next Monday, which 

gave Mona the weekend to finish her analysis and create a presentation. To make their study 

“ironclad, flawless, and impervious to insult,” Mona shared preliminary results with Marc 

Edwards, who had done a similar study of children’s blood-lead levels in D.C. 

On September 21, 2015, Mona presented the alarming scientific numbers at the mayor’s 

office, aiming to persuade the mayor to issue an emergency health advisory to alert Flint 
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residents to stop drinking tap water (Hanna-Attisha, 2019a). She had high expectations for how it 

would go because she believed the mayor Walling—a Flint native who still lived in Flint and 

were raising two children in Flint—had a “personal and intimate stake in Flint’s drinking water,” 

regardless of the political calculations (Hanna-Attisha, 2019a).  

She started the formal presentation by explaining that this kind of data would not be 

offered publicly under normal circumstances, emphasizing the urgency of sharing this 

information. She then used a storytelling approach to introduce the scenario of Makayla—a 12-

month-old Flint baby girl who was growing up healthily except the elevated lead levels in her 

blood. Next, she appealed to ethos by citing the 2012 report of the CDC Advisory Committee on 

Childhood Lead Poisoning Prevention: No measurable level of blood lead is known to be safe. 

She appealed to pathos and used the topoi of evaluation by consequences by describing the 

possible deleterious effects of elevated blood-lead levels on Makayla, such as decreases in IQ, 

ADHD behaviors, juvenile delinquency, and violent crimes. She moved to stress the necessity of 

primary prevention through public health and environmental policies, as well as the significant 

medical care costs for childhood lead poisoning (flintwaterstudy, 2015). She then enhanced her 

ethos by emphasizing the role of the pediatrician as “inquiry and advocacy” who had a 

“professional obligation” to optimize Flint children’s health (flintwaterstudy, 2015; Fonger, 

2015a). She ended her presentation with the photo of Makayla who “looked at the camera with 

such trust and innocence,” inviting the audience to sympathize with and contemplate on the 

future of Makayla and an entire generation of Flint children (Hanna-Attisha, 2019a). 

After the presentation, the mayor politely asked a few questions. He then said that “Flint 

does have a lead problem” that he had been concerned about for years and he felt proud that Flint 

got an award for excellence in lead remediation and would be lead-free by 2016. These 
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statements, however, were about lead in the environment instead of lead contamination in water. 

He insisted that the corrosion issue did not exist according to his meeting with EPA and MDEQ, 

while the lead issue was related to “old pipes in residents’ homes and couldn’t be helped” 

(Hanna-Attisha, 2019a). Mona was disappointed that he defined it as the people’s fault with 

nothing to do with the city’s, the state’s, or the federal’s responsibility. He also maintained that 

Flint could not afford the cost of switching back to the Detroit River. Without considering that 

Flint residents had already paid the highest water bills in the U.S., the mayor, asked, “isn’t 

everybody in Flint already flushing their water?” Mona continued emphasizing the nature of lead 

issue as a crisis and emergency and the water must be switched back instantly. Natasha 

Henderson, the Flint city manager, reiterated that it was absolutely impossible to switch back to 

Detroit water due to Flint’s financial difficulty. Mona offered to make the announcement of lead 

issue with the mayor together if she can hear from Wednesday at noon—within two days of this 

meeting. Otherwise, she will share the results publicly considering the urgency of this matter.    

Despaired by the officials’ negligence and denial, Mona decided to start planning a press 

conference for Thursday, September 24, 2015, no matter whether the mayor would attend. Two 

days later, the mayor refused to stand with Mona. The Hurley Medical Center and The Flint 

Journal then announced that Mona’s study was going public Thursday afternoon and her 

presentation would be live-streamed via MLive (Fonger, 2015a). Mona’s presentation contained 

similar content with the one at mayor’s office, but she included “something more striking, more 

physical and real” other than science, facts, and research numbers because the audience was not 

academic. She highlighted the critical human aspect by holding up a baby bottle filled with Flint 

water. “This is what our babies are drinking, for their first year of life.” Mona said, “Lead-tainted 

water during the period of most critical brain development” (Hanna-Attisha, 2019a). The 



   

84 

 

material visual form—baby bottle with poisoned Flint water—strengthened the rhetorical 

effectiveness for opening the audience’s eyes for what they did not see.  

After the news conference, the state officials started “a systematic effort to undermine 

and discredit” her results while insisting that water was safe and no associations existed between 

Flint River and elevated blood levels (Fonger, 2015b; Hanna-Attisha, 2019a). Brad Wurfel, an 

MDEQ spokesman, calls her research “irresponsible,” “unfortunate,” and causing “near-hysteria” 

(Hanna-Attisha, 2019a). The state health agency, Michigan Department of Health and Human 

Services (MDHHS) also refuted her findings as a “seasonal anomaly.” A spokesman at the 

Governor’s office claimed that her data had been “spliced and diced” (Hanna-Attisha, 2019a). 

Another skepticism was that her study was neither peer-reviewed nor published in medical 

journals when she shared the results, which was a highly unusual practice for legitimized 

rigorous scientific research. She intentionally skipped the peer review process that may take 

months due to her “ethical, moral, professional responsibility” to alert the Flint community of 

this life-threatening exigence (Hanna-Attisha, 2016). Hanna-Attisha (2019a) narrated in her 

book, “It was academic disobedience and a risk to my reputation. But urgency called for it. The 

research was too important to wait another day.”  

On September 25, 2015, the day after the press conference, Flint city administration 

issued a lead advisory, suggesting residents flush pipes and install filters to eliminate lead from 

tap water in response to Marc and Mona’s studies (Fonger, 2015c). Nevertheless, the state did 

not stop making efforts to attack her findings. The state employed experienced epidemiologists 

to examine the data and released a tally sheet of statistics to refute Mona’s findings. Mona 

described her research design with Kristi Tanner, a statistician at the Detroit Free Press who was 

assigned to review the state’s tally sheet. The statistician and reporter reviewed the analysis and 
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Detroit Free Press released a story on September 26, suggesting that state data confirmed 

Mona’s finding of the higher blood-lead levels in Flint children (Tanner & Kaffer, 2015). 

Meanwhile, Mona accepted a range of interviews from television, radio, and print 

media—as many as 15 interviews per day. She was “strategic about the media” by “talk[ing] 

about the truly scary things […], with no sugarcoating,” instead of meeting the conventional 

assumptions of doctors for being “calm and comforting” (Hanna-Attisha, 2019a). She seized the 

opportunities to expose the truth to wider audiences “after many months of national media 

inattention for Flint” (Hanna-Attisha, 2019a). As Hanna-Attisha (2019b) described in a The New 

York Times report, “[…] that’s what you do when nobody’s listening. You get louder.” Her 

honesty and communal rhetoric reinforced the credibility of her findings in public media and 

amplified the pressure on the government at different levels. The state finally surrendered after 

the chief medical officer for the state of Michigan examined the state’s blood-lead data and 

gained consistent results with Mona’s study.  

Mona’s whistleblowing behavior became one tipping point that the state officials began 

to react and address the water issues. After one week of denial of Mona’s findings, the Genesee 

County Health Department declared a public health emergency on October 1, 2015. The next 

day, the governor confirmed Monaʼs findings at a news conference on October 2, seeking 

assistance from the Red Cross and National Guard. State officials also released a 10-point plan to 

tackle Flint’s water controversy, including free water testing and $1 million for free water filters 

for Flint residents (Erb & Gray, 2015). After two more weeks of continuing negotiations, the 

officials finally agreed to switch the water source back to the Detroit water system on October 

16, 2015. On January 16, 2016, President Obama declared a federal emergency in Flint. 
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Figure 3.3 displays the tipping points in the internal and external communication of 

Mona’s whistleblowing experience. Although the city officials’ complex politics, bureaucracy, 

and organizational values impeded the exposure of truth and rapid interventions, the larger 

societal values such as public health and safety in external communication successfully 

redirected the whistleblowing event. Even though Mona was aware of the possible destructive 

consequences of being whistleblowers on her personal and professional life, she chose to stick 

with the morals of “making the world more just, more equitable, and a more human place” by 

“caring about kids, speaking for kids, and advocating for kids” (Hanna-Attisha, 2019a). 

 

Figure 3.3 Tipping point of pediatric public health whistleblowing event. 

Although Mona was applauded as a hero and received the Freedom of Expression 

Courage Award (Pen American, 2016), she undertook considerable professional risks in 

circumventing the conventional scientific process of peer-reviewing before publishing the results 

to the public due to the high-stake health threats to Flint children. Despite the official’s discredit 

of her research, she resorted to alternative media, i.e., the press conference, to “bypass standard 
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channels to take on a malevolent state bureaucracy, undermining its assertion of official 

inviolability” (Solomon, cited in Pen American, 2016). She revealed environmental and public 

health risks through tactical communication of scientific study, which effectively advocated for 

environmental justice. Her dissemination of critical risk information not only drew widespread 

public attention to the unfolding Flint crisis but also forced the city and state officials to quickly 

respond to the emergency and distribute essential resources to Flint residents.  

Furthermore, Mona’s whistleblowing act involved a significant amount of immaterial 

labor. Regarding intellectual labor, she investigated the water blood levels of Flint children and 

triple-checked the data to guarantee the accuracy of findings. She conducted extensive research 

on water treatment, anticorrosive, service lines, and lead leaching within one month. She then 

made efforts to convert the “insider knowledge” into persuasive, “well packaged, ready-to-

disseminate, and high-impact statements” (Ding, 2018, p. 37). She also engaged in 

communicative labor by meeting with city officials and presenting her results to push for policy 

changes. Facing the negative responses from internal stakeholders, she selected the right venue 

to communicate the findings to the public. Meanwhile, she undertook a huge amount of affective 

labor before, during, and after the release of the lead testing results: the eagerness to share her 

findings on water safety to protect Flint children; the stress of making sure her results were 100 

percent accurate; the pressure to disclosing her study using alternative platforms; as well as the 

despair, anger, and self-doubt when the officials discredit her findings. As Hanna-Attisha 

(2019a) wrote, “[…] when you’re in the middle of a backlash, the psychological stress is 

extraordinary. The emotions are big, overpowering.”  

Mona’s immaterial labor promoted interactional, procedural, and corrective justice. Her 

exposure of the truth to the public through intellectual and communicative labor improved 
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informational justice by allowing the residents to access accurate information regarding Flint 

children’s blood lead levels. It also improves process control by forcing the official to issue 

health advisories, which improves the long-term well-being of Flint children. Her 

whistleblowing behavior enacts corrective justice by correcting the potentially fatal 

consequences of lead poisoning due to the official’s refutation and inaction of water 

contamination. 

 

Rhetoric of Youth Activist “Little Miss Flint” 

In addition to social media, another form of tactical communication for citizens is letter 

writing. In contrast to the conventional image of adults as activists, a Flint child advocated for a 

particularly vulnerable group threatened by lead contamination, i.e., Flint children. In March 

2016, Amariyanna Copeny, an eight-year-old girl in Flint known as “Little Miss Flint,” wrote a 

letter to former President Obama and submitted it via whitehouse.gov to convince him to visit 

Flint, two months after the President declared a federal emergency in Flint. She used the letter as 

an alternative media to draw attention from the President and advocate for Flint children. “I am 

one of the children that is [affected] by this water and I’ve been doing my best to march in 

protest and to speak out for all the kids that live here in Flint,” Copeny wrote in her letter to the 

president (Meyer, 2016).  

Notably, Copeny employed the rhetoric of collectivist community to represent the entire 

population of Flint children rather than an individual kid, which strengthened the rhetorical 

power and was effectively taken up by President Obama. “[…] I am so proud of you for using 

your voice to speak out on behalf of the children of Flint,” President Obama wrote back to 

Copeny (Meyer, 2016). He also announced that he would visit Flint on May 4th, 2016, “to make 
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sure people like you and your family are receiving the help you need and deserve” (Meyer, 

2016). Copeny’s letter made a significant impact on moving forward the conversations of 

environmental racism that endangers the Flint community, especially Flint children. Her letter 

prompted President Obama to visit Flint and assess the crisis in May 2016, which ultimately 

brought more emergency funding for the city, including a $100 million water infrastructure 

package to repair Flint’s water systems (Liptak, 2016). 

After President Obama’s visit, Copeny continued her dedication to social justice by 

participating in various organizations and campaigns to raise awareness of the Flint crisis and the 

welfare of Flint children. She helped bring $500,000 for Flint children through active fundraising 

on her social networks like Twitter and Instagram (About Mari, 2021). In February 2018, she 

initiated the “Dear Flint Kids” project on Twitter to call for people around the world to send 

letters of encouragement to Flint kids using the address “Mari Copeny, PO Box 138, Flint, MI 

48501” (see Figure 3.4). As Copeny said in her tweet, “#FlintKids deserve to know the world 

sees them as more than #FlintWaterCrisis victims” (Dear Flint Kids Project, 2018). Having 

brought thousands of letters of support to Flint kids, this “Dear Flint Kids” project had far-

reaching influence because Copeny used a collective concept “Flint kids” as the beneficiary of 

correspondence. The letters to a physical address provide material forms of support, showing that 

the world is continuingly caring about Flint children in a tangible way.  
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Figure 3.4 Screenshot of the Tweet initiating the “Dear Flint Kids Project” (2018). 

Moreover, this “Dear Flint Kids” initiative represents “cyber-public activism” that 

materializes the “digitally formed connections between individuals” in the offline spaces and 

mobilizes and assembles the collective actions of the public (Wang, 2020, p. 242). In addition to 

mailing letters to Flint, participants use the hashtag #DearFlintKids to circulate their multimodal 

letters of encouragement on Twitter, which continues to generate “individual and collective 

affective moods or structures of feeling among assemblages of humans and nonhumans” in 

cyber-public spaces (Grusin, 2015, p. 125). The complex entanglement of social media 

technologies, affects, circulating discourses, and human actors with their online and offline 

identities offer the material situation for “a tiny crack in a temporal flow to become a rhetorically 

vital being” that prompts collective efforts to tactical communication (Wang, 2020, p. 243). 

In sum, no matter the letter to President Obama or the “Dear Flint Kids” letter project, the 

youth activist Copeny’s initiatives gained wide attention from the media, the politicians, and 

concerned citizens from different geographical regions outside Flint. Drawing on Latour (1987, 
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2005), Callon (1986), and Law’s (1992) conceptualizations of actor-network theory, Copeny’s 

voice worked as a node of the rhetorical actor-network of Flint children, which successfully 

“invok[ed] the entire actor-network as an inventional resource” (Besel, 2011, p. 120). Employing 

the rhetoric of “Flint kids” plays a critical role in recruiting or enrolling “allies” to generate a 

“network” of “nodes,” which helps assembles the strengths, weight, resources of the entire 

network, and in turn amplifies the rhetorical power of a single node, i.e., Copeny’s voice. 

 

Rhetoric of Social Media Activism Groups 

In contrast to traditional media, the characteristics of social media (e.g., openness, 

interactivity, connectedness, communities, and dialogicity) afford citizens an opportunity to 

promptly participate in the risk communication process and engage in digital activism (Coombs, 

2014). I identified four salient types of rhetorical efforts made by grassroots activism groups on 

social media. First, activists help distribute various risk information using a bottom-up, 

decentralized, participatory risk communication approach. To fill the vacuum of official denial of 

the crisis and the public, concerned citizens and activists use Facebook and Twitter as a 

contesting rhetorical site to circulate local stories of Flint residents struggling with poisoned 

water, spread updated information regarding everyday needs and self-care (e.g., boil advisory, 

community water distribution events, lead pipes removal progress, water bill payment), and 

share sentiments of frustration and anger. Meanwhile, social media plays an important part in 

getting the words out that Flint needs clean water, which brings hundreds of cases of bottled 

water arriving daily donated by individuals and organizations from as far as California and North 

Carolina (Guarino, 2016). Social media activism groups then help coordinate bottled water 
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donations to local churches and community organizations that deliver water to residents who 

need it most. 

Social media allows residents to connect with “a wider diaspora of Flint natives and their 

networks” to support each other and combat the silence during the early stage of the crisis 

(Milner, 2020). Rather than being passive, powerless consumers of the official information, such 

rhetorical space enables public involvement and deliberation of risk communication, which 

ultimately contributed to the production and circulation of localized knowledge. In other words, 

the composition and dissemination of risk information on social media remind of Johnson’s 

(1998) constructs of “user-producers” and “user-as-practitioner” that highlight the citizens’ 

ability to navigate local situations and create tactical technical communication to guide their 

daily maneuvers rather than consuming strategically crafted messages by institutional players. 

Second, activism groups continually express resistance by delivering counter-messages to 

the official discourse despite the official rhetoric of “Flint’s water is safe.” Even after the official 

has announced the end of the free bottled water program in April 2018, various activist groups 

continue to use the rhetoric of numbers to count the duration that Flint has been without clean 

water, dating back to April 25, 2014 (i.e., the day of switching the water source to Flint River). 

For instance, the advocacy group Water You Fighting For?—founded by LeeAnne Walters in 

2015 along with fellow activist Melissa Mays—posted recurrent messages starting with “Day # 

in the #FlintWaterCrisis and counting” to update Flint residents’ living situation, emphasize the 

damages of an ongoing crisis, and reiterate the resolution of Flint community to fight for justice 

(see Figure 3.5). In contrast to the “inevitable ambiguities and abstractions of language,” using 

numerals as rhetorical devices has the rhetorical power to indicate “a source of rational order” 

and legitimation (Merriam, 1990) and “suggest precision and objectivity, and hence credibility” 
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(Van Dijk, 2000, p. 46). The rhetorical use of the number of days that the Flint water crisis has 

started injects a sense of exactness and neutrality of grassroots’ arguments, which helps quantify 

the substantial consequences of the crisis, reinforce the credibility of grassroots’ opposing 

messages to the governments, and arouse the audiences’ emotional responses.  

 

Figure 3.5 Screenshot of a Facebook post of Water You Fighting For? (2020) 

Third, activism group Flint Rising initiated the “You Owe Me” campaign to collect 

residents’ responses to what they think officials owe them in the Flint water crisis. Flint Rising 

delivered 1,145 handwritten letters to Governor Rick Snyder on June 13, 2017, the 1,145th day 

of the switch of water source, with each letter headed “You Owe Me” and rolled up and placed 

in an empty water bottle. The materialized forms of letters and water bottles afford Flint 

residents an opportunity to directly express their demands and concerns to the institutional 

power. As the director of Flint Rising, Nayyirah Shariff stated, “We’re sending out a message to 
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Snyder, Schuette and all statewide elected officials: you owe us for the damage done to our 

bodies, our families, our community, and our sense of security” (Roskopp, 2017). Flint Rising’s 

Facebook page shared many photos of residents’ letters, which cover a variety of residents’ 

concerns ranging from the financial burden of rising water and hospital bills to the labor of 

heating bottled water for daily life, as well as the affective labor of losing loved ones, losing trust 

in elected officials, and fear of contracting health issues from lead-tainted water (see Figure 3.6). 

In the process of gathering and delivering messages, Flint Rising employs the interactivity and 

openness of social media to call for volunteers to assist with delivering empty bottles to residents 

and putting each message into bottles. The online-offline collaboration echoes the concept of 

“cyber-public activism,” the hybrid form of circulating discourse online and assembling physical 

materials offline to “occupy public spaces” (Wang, 2020, p. 240). 

 

Figure 3.6 Letters in the “You Owe Me” campaign (Flint Rising, 2017). 
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Fourth, social media activism groups made efforts to build a positive image of the Flint 

community and mitigate the negative media portrayal. As Chapter 2 mentioned, the media 

coverage of the Flint community has been tainted by toxic water, struggling citizens, poverty, 

and soaring criminal charges. To avoid perpetuating the potential stereotypes of Flint and Flint 

people, Facebook groups such as Flint Strong and Neighborhoods Without Borders establish part 

of their goals as improving the city’s popular image and building self-respect for residents. As 

Flint Strong introduces itself, “FLINT STRONG is all about being POSITIVE about Flint and 

being involved in POSITIVE acts for Flint” (FLINT STRONG, n.d.). Likewise, the mission of 

Neighborhoods without Borders is to “change the narratives of a racial hierarchy in our 

community” by helping people understand and take pride in Flint’s African American history, 

culture, and heritage (Neighborhoods Without Borders - Flint, Michigan, n.d.).  

The FlintFwd Twitter account, founded in January 2016 by a local business owner 

Jocelyn Hagerman, has been “working to shine a light on all things positive in the city of Flint, 

MI” (FlintFwd, n.d.; Moors, 2019). “Flint is a city of resilience. Its people, its businesses. 

They’re strong,” said Hagerman. “We created Flint Fwd because we didn’t want people [to] lose 

sight of what Flint is, and to offer options for donations and assistance to residents during the 

crisis” (Flint Fwd, 2016). The YouTube videos posted by Flint Fwd posed the question of “What 

is Flint” to encourage residents to redefine their own identity and city (What is Flint – Flint Fwd, 

2016). These videos reinforce the message that Flint residents have the resolution to move Flint 

forward “by working together, by dreaming, by doing, by giving, by helping each other” 

(Welcome to Flint – Flint Fwd, 2016).  

Another Facebook group, Humans of Flint (see Figure 3.7), founded in May 2016 by a 

Flint local who was “overwhelmed by the negative publicity of the Flint Water Crisis,” provides 
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a space to “showcase the sights and citizens of what is best city in the world in hopes of bringing 

more people and businesses to town” (Humans of Flint, n.d.). To assist with “the resurgence of 

Flint by focusing on what matters the most – the people,” this group posts the stories of Flint 

residents from different walks of life “who have a beautiful amount of hope for this city” 

(Humans of Flint, n.d.). 

 

Figure 3.7 Screenshot of “Humans of Flint” Facebook group (Retrieved June 17, 2021). 

These examples suggest that social media groups resort to the rhetoric of “positivity, 

recovery, and self-definition” (Moors, 2019, p. 819) as an effort to disrupt the adverse narrative 
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of Flint while establishing a sense of community resilience, pride, optimism, and coalition. Such 

rhetoric does not undercut the water crisis itself; instead, it helps Flint citizens “claim power over 

their own identity and place” that has been underplayed by traditional media representation 

(Moors, 2019, p. 819). Leveraging the affective potential of social media to connect publics, 

these efforts deliver a unifying message embodying the spirit of Flint and its citizens (Flint Fwd, 

2016), which helps change the “sentiment or emotion about Flint from negative to positive 

(Moors, 2019, p. 815). Although Flint residents continue to grapple with contaminated water and 

distrust the governmental systems, their “affective and connective communication tactics”—like 

much activism of marginalized communities—function as “a strategy of survival” that adds 

“complexity, specificity, and personal experience” to the mainstream official narrative of Flint 

(Moors, 2019). 

In conducting social media activism, activist groups and concerned citizens engaged in 

various types of immaterial labor to promote environmental justice in Flint. First, they undertake 

communicative labor for a range of tasks: expressing safety concerns, exchanging available 

information to navigate daily needs, reporting phased victories along the process, interrogating 

the officials for accountability, as well as informing the entire society of the Flint crisis. The 

communicative labor or rhetorical endeavors ensure informational justice that allows the Flint 

and wider community to know the real situations, which further influences procedural justice by 

allowing residents to have control over the process of coping with the crisis. The calls for 

donations and support improve distributive justice by bringing resources such as clean bottled 

water to the Flint community. Second, they perform a great deal of affective labor through 

voicing criticism, outrage, and frustration toward the official’s unresponsive and cover-up 

behaviors. The affective dimension of communication promotes interactive justice.  
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Third, they also take intellectual labor by taking up the role of science communicators to 

digest, summarize, and interpret the technical information from official channels or insiders 

using plain language. “We NEVER claimed to be scientists, we just paid attention to what the 

scientists, medical professionals and test results have taught us,” Water You Fighting For’s 

(2019a) disclaimer said after explaining how the State of Michigan misinterpreted technical data 

to prove water was safe. Additionally, they make efforts to debunk misinformation, calling for 

additional research before reacting and sharing credible information about the actual situation, as 

exemplified in the post from Water You Fighting For (2019b) to educate the public about the 

distorted information circulated in an inflammatory video about the tainted water. Collectively, 

their communicative, affective, and intellectual labor contribute to corrective justice by 

remediating the disruptive consequences of ineffective official risk communication. 

 

Rhetoric of Civic Websites 

Flint grassroots activists and concerned citizens developed a range of websites to inform 

and collect the community’s viewpoints and concerns about water safety. I apply the framework 

of productive usability (Simmons & Zoetewey, 2012) to evaluate whether such civic websites 

improve the civic participatory potential of critical civic issues. What follows presents the 

assessment of three civic websites, i.e., Water You Fight For, Flint Rising, and Flint Complaints. 

 

Water You Fighting For 

“Water You Fighting For” is the website managed by the citizen activist Melissa Mays, 

incorporating various forms of multimodal content (e.g., visuals, social media posts, news 

stories, online forms, videos). First, this website makes little effort in cultivating users’ technical 
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literacy that equips citizens with the “working vocabulary of scientific terms and concepts, and 

an overall understanding of how technical reasoning operates” (Simmons & Zoetewey, 2012, p. 

261). Although this website provides various materials to document the evolving situation of the 

Flint water crisis, those materials are primarily from commercial newspapers or activism 

organizations. The only technical material is two links to articles about “What are disinfection 

by-products (DBPS)” and “How can DBPS get into your body” distributed by the State of New 

Jersey to inform their residents. Citing scientific resources from a source outside the State of 

Michigan shows residents’ distrust toward the local governments. The insufficient access to 

technical literacy, however, limits citizens’ abilities to engage in productive inquiry activities and 

formulate appropriate questions.   

It is worth noting that the “Water You Fighting For” website effectively creates a sense 

of community and place online. Place, as a site of resistance (Escobar, 2001), is a situated and 

contextualized construct that can offer a base for initiating changes, afford a sense of 

“groupness,” cultivate agency, and ultimately enable co-production of knowledge (Simmons & 

Zoetewey, 2012, pp. 263-264). This website provides a virtual space for unofficial community 

conversations outside of scheduled public gatherings by offering online forms for residents to e-

file water-related concerns and an online live chat to crowdsource questions, comments, and 

stories about the water crisis. Moreover, the website arouses audiences’ emotional responses 

through multimodal content such as the remixed ironic visuals of political leaders (e.g., Governor 

Snyder and former President Donald Trump), images of local activists calling for changes, and a 

striking visual of a water faucet showing “Don’t drink the water” (see Figure 3.8). Additionally, 

the website widely uses first-person narratives to create a sense of “groupness” and solidarity, 

such as “Our fight is not over. Join our online community,” “We know what happened, and 



   

100 

 

when,” “We are here to help you”, “It’s not too late to fix where we live, but it’s time we initiate 

change. Join us.” Using the rhetoric of resistance, denial, and numbers, the website frames itself 

as truth-tellers who deny the ending of the crisis as claimed by the official in April 2018. As 

Figure 3.8 shows, the top of the website has a countdown timer, showing that “Flint Michigan 

has been poisoned, and yet to be fixed… Going on since” 2567 days and six hours (as of May 5, 

2021), the number of days since the crisis started on April 25, 2014. The weakness of this 

website lies in the limited user identities in a single context. 

 

Figure 3.8 Screenshot of “Water You Fighting For” website (Retrieved May 5, 2021). 
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Flint Rising 

Flint Rising is a coalition of community organizations and state allies working to build 

the organizing infrastructure and leadership necessary for affected populations in Flint. The 

mission of the website is to “identify, address, and uplift the needs of the residents left out of the 

state’s formal, yet inadequate response to the water crisis” (Inglot, 2016). Although the Flint 

Rising website makes little effort in cultivating users’ technical literacy and encouraging 

productive inquiry activities, it successfully creates a sense of community and place online by 

including twelve video testimonies of Flint residents who have been affected by the water crisis 

(see Figure 3.9). The Flint Rising coalition collected authentic community input through the 

communicative labor of holding community and individual face-to-face meetings after knocking 

on thousands of doors in Flint. The personal narratives on the website contain responses to a 

range of questions: “How have you been impacted by this crisis?” “Who do you think needs to 

be held responsible for this?” “What is the solution?” “What have you been doing in the 

community about the crisis?” The contextualized local stories have substantial rhetorical power 

in community building by appealing to the audiences’ emotions. 
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Figure 3.9 Screenshot of “Flint Rising” website (Retrieved June 9, 2021). 

Moreover, Flint Rising website creates a space for resistance and initiating changes, as 

indicated by the Flint Rising Coalition’s statement identifying three demands that need to be 

immediately met by representatives in the Michigan Legislature: (1) Replace all damaged service 

lines; (2) Reimburse water bill dating back to April 2014; and (3) Provide health and education 

services for Flint children, adults, and seniors (About the Flint Rising Coalition, n.d.). The 

statement shows that grassroots associations not only seek procedural justice by holding officials 

accountable but also enact corrective justice by asking for restitution for the damages of 

government negligence. In addition, this website supports collaboration and different user 

identities by enabling users to sign the petition and donate to Flint Rising.  
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Flint Complaints 

Flint Complaints.com is a specialized website designed to collect citizen opinion of the 

defamation case of Professor Marc Edwards of Virginia Tech. The website describes it as a part 

of an ongoing effort to keep the Flint residents “safe with correct information by trusted 

independent testing.” As Figure 3.10 shows, the homepage of the website displays a Complaint 

Request Letter (2018) sent by Flint residents to the Scientific and Engineering Communities on 

May 10th, 2018 to present residents’ criticisms against Edwards’ unethical behavior and request 

for an investigation into Edwards’ “conduct and the harm his actions have caused.” This website 

also includes Edwards’ response in June 2018 to the complaint letter, where he called the 

arguments on the website Flintcomplaints.com “unprofessional attacks” that explicitly disrupt 

engineering expertise and communities (Flintwaterstudy, 2018). In addition, this website 

presents the court document on March 20, 2019 that dismisses the $3 million defamation lawsuit 

filed by Edwards. 

 

Figure 3.10 Screenshot of “Flint Complaints.com” website (Retrieved June 9, 2021). 
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Regarding the evaluation of this website based on the criteria of productive usability, this 

website enables the technical literacy of audiences by providing the original documents (e.g., 

complaint letter, response letter, court document) with embedded links to multiple supporting 

documents, which encourages users to engage in productive inquiries and investigative activities 

and formulate critical questions about this controversy. Although the website represents a site of 

resistance for battling against potential scientific misconduct, there is little space for the public to 

post comments about this controversy or co-produce knowledge other than signing the forms to 

support the complaint request. In addition, this website does not support multiple user identities 

because it has the single function of displaying a specific controversy and collecting signatures.   

Overall, this website suggests the intricate, evolving relationships between scientists and 

the public in high-profile interventions of emergencies, disasters, and crises, as well as the ways 

that the public understands science may drive civic efforts. Roy and Edwards (2019) 

distinguished between the two clashing philosophies of citizen science and citizen engineering, 

with the former dedicated to truth-seeking in collaboration of trained scientists whereas the latter 

“undermin[ing] engineering expertise in the name of democratizing science” (p. 1). Edwards 

argued that the citizen science collaborative between Flint activists and VT scientists launched in 

August 2015 helped expose the Flint water crisis, while citizen engineering happened in post-

Federal emergency Flint in 2016 that claims to uphold social justice at the cost of scientific rigor 

(Flintwaterstudy, 2018). Despite the complex interactions between scientists and the public, the 

Flint water crisis is “a paradigmatic example of a matter of public concern where the freedom to 

call for an ‘investigation’ into the activities of those in positions of significant persuasive power 

and influence is essential,” said Federal Judge Michael F. Urbanski (2019, p. 68). A civic space 
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like Flintcomplaints.com enables the public to influence procedural justice (i.e., process and 

decision controls) and more importantly, to participate in corrective justice. 

 

Implications and Conclusions 

As an enduring environmental and public health crisis that involves multiple 

stakeholders, the Flint water crisis provides a dynamic space for rhetorical intervention and 

contestation. This chapter analyzes the resilient civic efforts in participating in decentralized, 

non-hierarchical, and interactive extra-institutional risk communication. Specifically, I 

investigated the efforts of grassroots activists including concerned citizens (e.g., LeeAnne 

Walters, Melissa Mays), youth activist (i.e., Little Miss Flint), pediatric public health 

whistleblower Mona Hanna-Attisha, and grassroots associations or community organizations. 

They tactically resorted to alternative media such as door-to-door word-of-mouth 

communication, letters, press conferences, social media, and civic websites to deliver contesting 

risk messages and warn the public of the destructive public health crisis. The civic endeavor in 

expressing resistance amid the official silence and denial of the crisis played a critical role in 

advocating for environmental justice for the at-risk under-resourced Flint communities. 

This chapter makes theoretical contributions by extending the materialist social justice 

framework and teasing out the complex interactions among immaterial labor and different types 

of social justice. First, communicative labor contributes to informational justice by giving access 

to information needed to navigate everyday life, which also improves process control by 

allowing civic participants to be involved in the decision-making process. Second, affective labor 

advances interpersonal justice by accounting for the influence of emotions, values, and attitudes. 

Third, the intellectual labor in collecting, researching, and interpreting the scientific and 
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technical data enhances informational justice and process control. The interplays between 

immaterial labor and social justice provide entry points for professional communication 

practitioners to serve as participants, facilitators, and designers in public engagement projects to 

advocate for disenfranchised populations (Moore, 2017), especially in high-stakes risk contexts.  

Importantly, this study exemplifies the complex knowledge work citizens conduct during 

times of crisis. Effective civic intervention relies on “civic infrastructure” that assists with the 

“dynamic assembly of interdependent people, voluntary associations, and social service 

organizations who can pool their collective wisdom, practical experience, specialized skills, 

social expectations, and material assets” (Schoch-Spana et al., 2007, p. 11). My analysis of civic 

web sites demonstrated partial features of productive usability (Simmons & Zoetewey, 2012). To 

develop better digital civic infrastructure in such quickly evolving technological era, TPC 

scholars can move beyond dimensions of technical literacy, productive inquiries, collaboration, 

and user identities (Simmons & Zoetewey, 2012), exploring more useful frameworks to support 

truly ethical and participatory risk communication in civic settings. 

In addition, this study offers valuable insights into approaches to professional 

communication instruction. Various scholars have argued that incorporating thoughtfully 

designed service learning projects that combine rhetoric, ethics, and community engagement can 

encourage students to become “socially conscious citizens” or “community intellectuals,” 

namely, “professionals who participate in rhetorical engagement within their own local 

communities” (Eble & Gaillet, 2004, pp. 342-343; Simmons, 2010). When embedding service 

learning or community engagement as a component of TPC courses, it is important for 

instructors to emphasize the interplay between “the competing agendas and dynamics of tactical 

and strategic power” (Kimball, 2006, p. 83). To facilitate the tactical technical communication 
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and complex knowledge work undertaken by the public, professional communication classrooms 

should continue to develop students’ ability to conduct “symbolic-analytic work” (i.e., 

collaboration, experimentation, abstraction, and system thinking), in Johnson-Eilola’s term 

(2004). Courses such as writing for non-profit, writing and activism, visual rhetoric, and public 

science writing can function as valuable sites for practicing students’ ability in communicating 

complicated technical and scientific information, especially in the context of controversial issues, 

distrustful audiences, and new media. In addition, professional communication classrooms can 

incorporate content of social justice, media literacy, data literacy, and critical thinking to prepare 

future rhetorically savvy citizens or whistleblowers (Ding, 2018). In a nutshell, it is critical to not 

only develop students’ “understandings of participation, involvement, and/or engagement 

exist[ing] outside of the university” but also equip students with actionable design strategies for 

community dialogic projects (Moore, 2017). 

However, this study is a rhetorical analysis of digital textual content, which lacks input 

from local affected communities, especially the types of offline communicative artifacts 

circulated in the community and the actual practices of citizens amid the crisis. Future research 

can examine how citizens use civic websites or co-produce information in social media groups 

through surveys, focus groups, observations, or interviews in civic contexts. Another possible 

direction is to conduct interviews with the organizations or individuals who compose social 

media posts or civic websites to gain a better understanding of the producers’ conceptualization 

of their platforms, their perception of users, the ways the platforms link to offline civic actions, 

as well as the design decisions involved in the process (Banaji & Buckingham, 2013, p. 16). 

Continuing to examine technical communication artifacts arising outside of institutions in times 

of crises, such as user-generated content on social media, discussion forums, or independent 
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websites can help enhance civic participation and involvement in environmental and public 

health policy decision-making. 
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CHAPTER 4 

Visualizing Flint Lead Contamination Risks:  

Building a Critical Rhetorical Risk Visualization Ecology 

Exigence: Locating High-risk Households for Lead Contamination  

The Flint water crisis is multifaceted. It is a public health crisis, a democracy crisis, a 

public trust crisis, and a logistical infrastructure nightmare (Edwards, 2016), but one less 

reported aspect is that it also represents an informational crisis (Schwartz, 2018). As part of the 

officials’ efforts to remove the lead in municipal water distribution system, the City of Flint 

launched the FAST (Flint Action and Sustainability Team) Start Initiative in February 2016 to 

replace the lead-laced pipes and service lines in Flint households. However, the Flint pipeline 

replacement program soon encountered a critical problem: they could not locate which 

residential homes had lead pipes because Flint’s water department’s historical public work 

records are preserved in 100,000 mostly handwritten index cards, dating back to 1910 (Guest, 

2018).  

To solve the information challenge of incomplete and inaccurate record-keeping, the 

researchers from the University of Michigan compiled and digitized disparate records into a 

comprehensive dataset in collaboration with multiple parties (e.g., the local and state 

government, Google, Captricity, and the University of Michigan campuses in Flint and Ann 

Arbor) (Webb et al., 2018). They developed predictive models and interactive online risk maps 

to visualize at-risk households with lead pipes and document the progress of pipe removal 

programs, which helps stakeholders make informed decisions about public health policy. As of 

December 2020, the City of Flint Service Line Replacement Program (2020) has conducted 

26,750 excavations, replaced 9,912 lead pipes, and identified 16,838 copper service lines. 
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The issue of lead poisoning in drinking water due to lead pipes is ubiquitous. The EPA 

has estimated around 6.5 to 10 million lead service lines in the U.S. with an average replacement 

cost reaching $4,700 per line (Lee & Lunney, 2021). As argued by Professor Schwartz, the 

research of inspecting and identifying lead pipes in Flint and developing predictive visualizations 

can help many cities like Flint that face huge uncertainties due to data deficiencies and budget 

constraints (Guest, 2018). Yielding approximately $10 million potential savings in pipeline 

removal by avoiding unnecessary excavations and prioritizing replacement efforts (Guest, 2018), 

the data science approach to predicting and visualizing risks has been applauded by EPA (2019) 

as one of the best practices of lead service line replacement across the country to improve 

efficiency and reduce cost.  

With various cognitive and communicative advantages, visualizations play an important 

role in assessing, communicating, and managing risks to help both decision-makers and the 

public to identify and understand the most relevant risks before adopting appropriate strategies 

(Eppler & Aeschimann, 2009). Seeing the need for better representing complex risks, scholars 

have examined how risk visualizations affect the process of public policy decision-making and 

public elaboration in various environmental and public health emergencies, such as climate 

change (Besel, 2011; Lester & Cottle, 2009), sea-level rise (Richards, 2015; Stephens & 

Richards, 2020), Ebola (Welhausen, 2015), smallpox (Welhausen & Burnett, 2017), Zika 

(Welhausen, 2017), and COVID-19 pandemic (Amidon et al., 2021; Doan, 2021).  

Despite the omnipresence of “globalized manufactured risks” (Beck, 1999) and the wealth of 

scholarly works on data visualizations, risk visualization is “an emergent, explorative and 

fragmented domain” that lacks systematic approaches to combining visualization studies with the 

needs of modern risk management (Eppler & Aeschimann, 2009, p. 70). Although considerable 
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research has been devoted to examining misleading visualizations (Doan, 2021; Lauer & 

O’Brien, 2020) and the public’s visual risk literacy (Amidon et al., 2021; Richards, 2019), it 

remains unclear how visualizations can contribute to social justice and empower historically 

marginalized and under-resourced populations. 

To fill these gaps, I build a comprehensive framework for the design and evaluation of 

risk visualizations in the context of social justice. The ultimate goal of this chapter is to help 

professional communication researchers, practitioners, and instructors apply the ethical 

frameworks for justice-oriented risk visualization ecology. Drawing on visual rhetoric, 

participatory design, usability studies, and circulation studies, I develop a series of heuristic 

questions for the seven criteria in the framework, namely, accessibility, algorithmic 

accountability, humanistic ethics, productive usability, hybrid collectivity, open system, and 

circulation. Using two interactive maps representing Flint water risks as examples, I conduct a 

critical rhetorical analysis of environmental risk visualizations. Findings suggest that both maps 

have limitations in engaging non-expert communities, displaying the human dimensions of risks, 

and mobilizing the civic networks through an open-system approach and circulation. 

This chapter begins by illustrating the need for revising existing risk visualization 

theories by reviewing current approaches to data visualizations. I then propose a new framework 

for connecting risk visualizations with different types of social justice. I then operationalize this 

framework by assessing selected visualizations depicting risks of Flint water contamination. I 

conclude with strategies that professional communicators can draw from when producing and 

evaluating risk visualizations, as well as implications for professional communication 

classrooms. 
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Literature Review 

Current Frameworks in Visual Risk Communication 

Risk visualization is “the systematic effort of using (interactive) images,” charts, 

diagrams, visual metaphors, or other mapping techniques to “augment the quality of risk analysis 

and communication along the entire risk management cycle” (Eppler & Aeschimann, 2009, p. 

71). Drawing on risk communication, visual rhetoric, participatory design, and usability studies, 

scholars have examined various aspects of risk visualization to conceptualize the process of 

designing or evaluating visualizations in different risk communicative contexts. Current inquiries 

primarily focus on visualizations’ role in risk assessment and its capacity to change viewers’ risk 

perceptions and behaviors (Dragga & Voss, 2001; Richards, 2015, 2016; Welhausen, 2015, 

2017; Welhausen & Burnett, 2017), as well as the visual invention process, visual education, and 

visual (risk) literacy (Amidon et al., 2021; Richards, 2019; Walsh, 2018; Wolfe, 2015). For 

instance, Welhausen (2015, 2017) theorized the data visualization strategies used to construct 

visual risk communication for non-experts, involving categories such as the perspective (global, 

hemispheric, continental, country/national), use of warm or cool colors, high or low context, 

design aesthetics, and collectivism or individualism. Reconciling the two paradigms of the 

perceptual principles and the rhetorical approach, Jones (2015) used the heuristics of 

representativeness, availability, and affect to illustrate how designers can develop data 

visualizations that are both cognitively efficient and rhetorically effective. 

However, focusing on the visualizations in question or the technical standards of visual 

literacy ignores the power dynamics and the ways risk visualizations may generate 

disproportionate rhetorical agency in risk communication (Olman & DeVasto, 2020). The 

inherent rhetorical nature of data visualization decides that visualizations are not objective 
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representations of reality but are highly contextualized, culturally mediated, ideologically 

implicated social constructs that are inextricably linked to complex issues such as access, power, 

political ideology, authority, justice, trust, and ethics (Barton & Barton, 1993; Kimball, 2006; Li, 

2020; Richards, 2009; Ross, 2017; Welhausen, 2015; Welhausen & Burnett, 2017). Going 

beyond the traditional notion of “visuals as mirror” or “visuals as text,” Barton and Barton 

(1993) illustrated the more enabling notion of visuals as “sites of power inscription” that operate 

under the rules of inclusion and exclusion (p. 138). As a form of “epistemological devices,” risk 

visualizations can invoke power, scientific authority, and ethos through visual conventions or 

interactions with “personal, organizational, and disciplinary trust” (Ross, 2017; Welhausen, 

2015). 

To hack the existing social constructionist models of risk communication that fail to 

consider risks at a collective level and to recognize the wide spectrum of expertise in producing 

and using visualizations, Olman and DeVasto (2020) developed hybrid collectivity as a new 

metric for risk visualizations. This framework emphasizes the ability of visualizations to “build 

robust and equitable networks” to engage, represent, and validate the interests of diverse agents, 

especially the most vulnerable populations in risk situations (Olman & DeVasto, 2020). Looking 

beyond the technical standards of visualizations, this construct emphasizes the coproduction of 

risk communication between expert and non-expert stakeholders.  

Another criticism of current approaches to risk visualizations is that they focus on single 

risk management steps such as risk assessment while disregarding the entire risk management 

processes (Eppler & Aeschimann, 2009). Eppler and Aeschimann (2009) proposed a conceptual 

framework that emphasizes the process view of risk visualizations. This framework splits the 

development process of risk depictions into five dimensions, involving the purposes, contents, 
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target groups, usage situations, and formats, which correspond to the key questions of why, what, 

for whom, when, and how risk-related information should be visualized. This risk visualization 

framework relates to Edbauer’s (2005) ecological rhetorical model that views public rhetoric as 

“a circulating ecology of effects, enactments, and events” (p. 9). Gries (2013) further built on 

this ecological perspective to study images as dynamic “event-making things” with the potential 

to generate a wide range of consequences as they circulate. 

 

Interactive Online Risk Visualizations: New Affordances  

Although much has been written about the evaluation of static visualizations from the 

perspectives of technical accuracy, clarity, design aesthetics, risk perception, and power relations 

(Kimball, 2006; Li, 2020; Tufte, 2001; Welhausen, 2015, 2017), interactive online data 

visualization is an emerging genre in risk communication and user-centered design (Richards, 

2016, 2019; Stephens et al., 2014, 2015). Interactive maps have been extensively used to 

communicate environmental or public health risks, such as the U.S. National Oceanic and 

Atmospheric Administration’s (NOAA) Sea Level Rise Viewer, Climate Central’s Surging Seas 

Risk Zone Map, NOAA’s historical hurricane tracks, and John Hopkins University’s COVID-19 

global cases map.  

Interactive risk visualizations provide new affordances. Affordance, a widely used 

concept in studies of communication, media, technologies, and human-computer interaction, has 

been traditionally understood as the properties, features, qualities, or cues of a technology that 

present a prompt on how users may interact with technological artifacts (Graves, 2007; tubik, 

2018). To better understand the phycological and social characteristics of human-technology 

interaction, Nagy and Neff (2015) extended the notion of affordance by introducing the concept 
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of “imagined affordances,” which “emerge[s] between users’ perceptions, attitudes, and 

expectations; between the materiality and functionality of technologies; and between the 

intentions and perceptions of designers” (p. 5). For instance, users can choose different risk 

scenarios, zoom in to the projected risk information in specific locations, and read explanatory 

information about risks through navigating the interface of interactive visualizations (Stephens et 

al., 2014). 

In contrast to traditional static graphics that follow a one-way transmission of information 

from designers (i.e., experts) to users (i.e., layperson), interactive data displays blur the line 

between the two by enabling users to actively participate in the creation of visualizations rather 

than as passive consumers or conduits of information (Rawlins & Wilson, 2014, pp. 306-307). 

The interactive features allow users to form collaborative relationships with designers and share 

authorial agency in the co-created rhetorical space of visualizations (Rawlins & Wilson, 2014; 

Wilson et al., 2018). In other words, the affordances by the designers invite users to engage in 

problem-solving activities and decision-making (Wilson et al., 2018, p. 492).  

Various studies have highlighted the critical role of community-based participatory 

approach in developing interactive risk visualizations. Seeing the design process of interactive 

risk visualization tools as a potential site of user agency, Stephens and DeLorme (2019) 

identified pathways for users to enact agency as they participate in the visualization tool 

development process. The opportunities for users to provide input for designers’ work are shaped 

by two factors: how users are conceptualized by developers and other contextual factors (e.g., 

project collaborations, project impetus, institutional support). Likewise, Stephens et al. (2015) 

illustrated the importance of early stakeholder feedback in guiding the design of interactive risk 

visualization applications so that they are effectively customized for the needs of localized user 
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groups. To promote citizen engagement in science, Richards (2015) built on critical rhetorics for 

risk (Grabill & Simmons, 1998) and productive usability (Simmons & Zoetewey, 2012) to 

develop localized models for risk communication to understand how local users use risk-based 

interactive geovisualization tools. Additionally, Stephens and Richards (2020) emphasized how 

risk narratives and experiential personal stories of affected vulnerable communities can be 

combined in map-based sea-level rise visualizations to increase audience engagement with 

complex environmental risks. For a full list of primary frameworks and heuristics for both static 

and interactive risk-based data visualizations developed by technical communication scholars, 

see Appendix C. 

 

Need for Revision in Existing Risk Visualization Frameworks 

Despite TPC having long claimed visual rhetoric and visual communication as one of the 

field’s expertise, TPC scholarship has not kept pace with the advancements in data visualizations 

of complex information (Meloncon & Warner, 2017). More empirical evidence is needed to 

build a coherent body of research in data visualization and understand the role that TPC can play 

in moving forward with effective practices of visualizations (Meloncon & Warner, 2017). In 

particular, interactive data displays need more scholarly attention, which hold huge promise in 

public policy decision-making in scientific, environmental, and health risk communication 

(Meloncon & Warner, 2017; Stephens et al., 2015).  

Although existing research has pointed out the increased user agency and stakeholder 

engagement as one of the distinct affordances of interactive data visualizations (Stephens et al., 

2015; Stephens & DeLorme, 2019), little evidence exists in terms of how to design and evaluate 

ethical visualizations that augment the agency, interactivity, and risk deliberation of affected 
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communities. Various questions remain to be answered: What design principles are needed to 

ensure that visualizations are accessible for people with diverse functional abilities? How can 

designers keep the algorithmic process underlying the predictive modeling of visualizations 

accountable? How do visualizations create opportunities for the public to co-create knowledge? 

How do designers produce visualizations that move beyond the traditional expert/non-expert 

binary and account for the needs and desires of local users? How can visualizations circulate 

outside of the expert communities? 

A range of current conversations in TPC can provide useful insights into the above 

questions, such as accessibility, accountability, productive usability, hybrid collectivity, genre 

ecologies, and circulation. However, these inquiries remain fragmented with few guidelines on 

how to integrate discrete ethical principles into the practice of visualizing risk information, 

especially in the proliferating genre of online, interactive visualizations. More importantly, 

although scholars have theorized about the issues of justice, access, equity, and power in 

visualization design (Barton & Barton, 1993; Kimball, 2006; Ross, 2017), few theoretical 

explorations and empirical evidence exist regarding how risk visualizations can support different 

types of social justice (i.e., distributive, procedural, interactional, and corrective justice) by 

accounting for the needs of marginalized low-resource communities (Jost & Kay, 2010).  

Given the substantial potential of extending and converging current inquiries surrounding 

visualization design, this study develops a comprehensive framework that explicitly weaves 

together the scattered and disparate principles of ethical data visualization in the context of social 

justice. The new framework functions as an enabler of civic deliberation and user agency in 

complex problem-solving to enact social justice, highlighting the role that risk visualizations 

play in shaping knowledge construction and consumption. To provide theoretical, practical, and 
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pedagogical implications on visualization design and evaluation, this chapter answers the 

research questions below: 

1. How can we build on visual rhetoric and information design principles to develop a social 

justice-oriented framework for designing and evaluating risk visualizations? 

2. How do interactive visualizations communicate risk information during the Flint water crisis 

and what are the practice implications for future visualization design? 

3. How can this study illuminate effective pedagogical practices to data visualization in 

professional communication classrooms? 

 

A New Framework: Critical Rhetorical Risk Visualization Ecologies for Social Justice 

Drawing on visual and civic rhetorics, usability studies, information design, algorithmic 

accountability, and circulation studies, I develop a full-fledged social-justice oriented critical 

rhetorical risk visualization ecology. I define this framework as an ecological perspective to the 

design and evaluation of effective risk visualizations, involving seven criteria: accessibility, 

accountability, humanistic ethics, productive usability, hybrid collectivity, open system, and 

circulation. This unique contribution of this framework is threefold: 

1) This framework is concerned with the dynamic experiences and public feelings of the entire 

rhetorical life of risk visualizations from production to circulation, distribution, and 

consumption. Rather than examining visualizations as static objects, this framework takes up 

Edbauer’s (2005) rhetorical ecologies that view rhetoric both as “a process of distributed 

emergence and as an ongoing circulation process” (p. 13). 

2) This framework functions as a heuristic for guiding the design and assessment of risk 

visualizations. Rhetorical heuristics are “guidelines or strategies useful to ethical decision 
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making in [particular] situations” (Porter, 1998, p. 18). Heuristics are useful because they 

provide criteria for interventions in different design stages of risk visualizations. 

3) This framework explicitly connects risk visualizations with different types of social justice 

(i.e., procedural, communicative, and corrective justice). This framework advances 

participatory approaches to design by engaging and supporting the needs of various agents, 

especially those most vulnerable to risk situations. Such approach offers a space for 

participants to enact agency by foregrounding their voices and thus support social justice 

(Jones, 2016, p. 480). 

 

Accessibility 

Accessibility refers to “inclusiveness for people of all functional abilities, whether as an 

architectural attribute or functionality in information and computer technology” (Pappas, 2014). 

Accessibility is legally mandated by Section 508 of the Rehabilitation Act of 1973, requiring 

web-based internet information and applications to be accessible to people with disabilities. 

Scholars have illustrated the intersections of technical communication, accessibility, and 

disability issues such as the common theoretical grounds in using rhetorical analysis of social 

meanings or symbols to understand the construction of disability (Melonçon, 2014; Zdenek, 

2019). As a form of social symbols, risk visualizations with high accessibility should be 

perceivable, operable, understandable, robust, and findable (Snaprud & Velazquez, 2020). 

Moreover, accessibility should be considered from the beginning of the design process rather 

than being treated as an ad-on, afterthoughts, a checklist, or a marginal issue (Oswal & 

Meloncon, 2017; Theofanos & Redish, 2005). To evaluate the accessibility of risk visualizations, 

some heuristic questions to consider include whether visualizations provide a color-blind version 
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for visually impaired users; whether visualizations have flexible and intuitive navigation 

structures not simply reliant on visuals; whether visualizations provide multiple means of 

representing risk information; and whether verbal descriptions are written in plain language. 

 

Algorithmic Accountability 

Accountability refers to “the obligation or willingness to accept responsibility or to 

account for one’s actions” (Merriam-Webster.com). Accountability is both a concept and a 

practice that has been built into technical communication and rhetorical inquiries, with multiple 

scholars attending to issues of whom we are accountable to, why, and how (Johnson-Eilola, 

1996; Katz, 1992; Miller, 1979). Despite the prevalence of using algorithmic and predictive 

modeling in generating interactive risk visualizations, little attention has been paid to the 

algorithmic accountability of visualizing complex data. Transparency and accountability go hand 

in hand with the former working as a mechanism that facilitates the latter (Diakopoulos, 2016). 

To enhance the overall data quality of machine-learning applications, it is critical to improve the 

transparency of risk information and provide opportunities for users to “inspect, dispute, and 

correct inaccurate labels in the data” (Diakopoulos, 2016, p. 58).  

Drawing on Diakopoulos’ (2016) algorithmic transparency standard, I argue that 

accountable risk visualizations should communicate the algorithmic practices involved in 

producing predictive visualizations. Visualization designers can consider disclosing five broad 

categories of information: (1) the extent of human involvement in making predictions; (2) the 

quality of the data (e.g., completeness, uncertainty, timeliness, representativeness, and 

limitations) and the dimensions of data processing; (3) the modeling process; (4) the accuracy 



   

121 

 

rate and ways to remediate known errors; and (5) the dynamism of algorithms that may be 

influenced by new data input. 

 

Humanistic Ethics 

It has been several decades since Miller (1979) called for approaching technical 

communication as a humanistic field. Many risk visualizations or technical illustrations, 

however, often strip individuals of their humanity or “hide the tragic human consequences of 

technological failures” (Dombrowski, 2000; Dragga & Voss, 2001, 2003). When reporting 

human injuries and fatalities, accident reports tend to objectify humans as pitiless statistics 

(Dragga & Voss, 2001). Dragga and Voss (2001, 2003) expanded the notion of visual ethics by 

moving beyond the limited perspectives of graphic distortions, deceptions, accuracy, 

transparency, and validity (Tufte, 2001). Visual communication designers have the ethical 

obligation and moral responsibility to make the human dimension of risks visible, avoiding 

inhumanity and insensitivity in the verbal and visual display of risk information (Dragga & Voss, 

2001, 2003). Similarly, Harris (2015) called for establishing connections between data and 

people behind the data because it is easy to forget the dots are people when using abstract 

representations to display human-related data.  

To foster understanding of how data relates to users, visualizations can provide 

compelling contextual information (Hepworth, 2020) or use the storytelling or narratives to 

include the “lived experiences and personal stories of the community members who are most at 

risk” (Stephens & Richards, 2020, p. 1). As people’s risk perceptions are influenced by “real and 

localized situations” (Grabill & Simmons, 1998, p. 419), exposure to risk narratives can increase 

audience engagement with complex risk situations (Vervoort et al., 2010). For example, 
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Stephens and Richards (2020) built an interactive visualization interface about sea-level rise, 

which displays recorded stories of community members in Florida and Virginia regarding their 

experiences of coastal flooding. The participant videos help provide local, personal context to 

scientific data. 

Another tactic to make risk visualizations more humane is to account for the emotional 

appeals (pathos) and affective impact of data displays (Kostelnick, 2016). Ethical visualizations 

foster compassion, elicit emotions (e.g., excitement, empathy, anxiety, fear) in audiences, and 

respect the dignity of affected populations by deploying colors, novelty, and multimodal features 

(Hepworth, 2020; Kostelnick, 2016). The use of color can elicit emotional responses (Amare & 

Manning, 2013) and dramatically shape risk perceptions in different cultural contexts (Madden et 

al., 2000), with warm color primarily associated with danger and cool color choices typically 

related to peacefulness, gentleness, and calm in Western culture. 

This criterion highlights that risk visualizations should consider the rhetorical power of 

humanistic ethics in the design decisions, which echoes the importance of emotions and values in 

risk communication processes (Katz & Miller, 1996). To evaluate risk visualizations, some 

specific issues to consider include whether visualizations incorporate the human dimension of 

risks such as experiential risk narratives, colors, animations, or other multimodal features to 

respect the value and dignity of the affected communities. 

 

Productive Usability  

While traditional usability standards position users as “passive consumers of digital 

content” and disregard the ways citizens critically engage in public deliberation and co-

producing knowledge with complex information (Porter, 2008, p. 12), productive usability is a 
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refined usability approach that emphasizes the usefulness of civic web sites as a path to civic 

agency (Simmons & Zoetewey, 2012). As web-based interactive visualizations take up civic 

online space to foster civic participation, I extend Simmons and Zoetewey’s (2012) productive 

usability into the realm of risk visualizations and define it as the epistemic potential of 

visualizations to respect public expertise and facilitate user communities’ risk deliberation and 

knowledge-making. 

The information and affordances of the risk visualization platform can provide useful 

resources for affected communities to participate in problem-solving in civic settings by (1) 

enabling technical literacy, (2) allowing for productive inquiry activities, (3) creating a space for 

community collaboration, and (4) supporting multiple identities and roles. First, visualization 

platforms can help users understand scientific concepts and technical reasoning processes by 

cultivating technical literacies via “Frequently Asked Questions” or glossary sections. Second, 

visualizations can include interactive functions and technical materials to help users investigate 

the issues, procedures, and protocols. Third, visualizations can create a sense of community 

online by designing spaces for gatherings, discussions, and meetings or presenting images of 

local communities to reinforce the sense of place. The unofficial low-stakes virtual space can 

work as a site of resistance and a rich incubator of agency. Fourth, visualizations can allow for 

citizens to approach the issue from multiple viewpoints or contexts (e.g., residents, small 

business owners, educators), which enables various angles of investigation to risks and invent 

knowledge useful to different identities. In sum, productive usable visualizations create a 

relationship with users in which designers value citizens’ capacity to contribute to the risk 

management efforts. 
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Hybrid collectivity 

As a new metric for evaluating environmental risk visualizations, hybrid collectivity 

means the affordance of visuals to “collect agents around itself across traditional Modern 

boundaries separating humans from nonhumans, experts from non-experts, and science from 

politics” (Olman & DeVasto, 2020, p. 2).  Moving beyond the traditional technical standards of 

visual literacy, this principle highlights that effective visualization “gathers, solidifies, and 

equips political collectives” to manage risks and empower vulnerable agents (Olman & DeVasto, 

2020, p. 10).  

There are five criteria for hybrid collective risk visualizations. First, risk visualizations 

with high hybrid collectivity present diverse associations between expert and nonexpert 

communities, human and nonhuman agents. Second, visualizations can encourage collective-

scale responses by depicting risks at the level where individuals are motivated to resort to expert 

and nonhuman collectives. Third, visualizations can integrate and balance synoptic and analytic 

perspectives to help users reorient themselves to take actions via rescaling global and local views 

of risks or inspecting source data. Fourth, visualizations display a balanced uncertainty profile by 

showing probabilities of risk predictions and representing personal, social, political, and 

economic uncertainties to help audiences form useful connections. This criterion moves beyond 

the bias that views technical uncertainties as the standard for useful risk communication. Fifth, 

visualizations support symmetry among agents by representing non-experts and nonhuman 

agents’ claims, concerns, and values, especially the most vulnerable and affected local 

communities. This criterion rectifies “power imbalances in risk communication,” connecting 

privileged technical and less advantaged nonexpert and nonhuman communities into “resilient 

configurations” (Olman & DeVasto, 2020, p. 6). 
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For instance, Olman and DeVasto (2020) evaluated the hybrid collectivity of the Safecast 

map, a crowdsourced project to offer radiation contamination information in the meltdown of the 

Fukushima Daiichi reactor in March 2011. The Safecast map recruited diverse collectives in their 

production and circulation process, involving nonhuman agents (e.g., the reactor, radiation, 

ocean) and political agencies (e.g., Japanese government). The production of Safecast map uses 

data from about 900 volunteers and many other openly available datasets from EPA and NOAA. 

Cited 500 times on Google Scholar through validation studies and reported widely in popular 

media, this map invites collective-scale responses beyond the academy and presents an explicit 

cross-over between experts and nonexperts. As the map is “collective stable enough,” it has been 

repurposed to map global COVID-19 testing. Additionally, the map incorporates local stories, 

interview icons, and blog entries about impacts of radiation on people’s lives, including those 

from less advantaged socioeconomic groups, which not only balances synoptic perspective of 

risks with greater nuance but also showcases personal, public, and economic uncertainties. 

 

Open System 

To avoid the traditional paternalistic relationship between designers and users where 

users are viewed as victims and designers as heroes (Spinuzzi, 2003), I draw on Spinuzzi and 

Zachry’s (2000) genre ecology framework, a sociocultural approach to usability and information 

design. A genre ecology involves “an interrelated group of genres (artifact types and the 

interpretive habits that have developed around them) used to jointly mediate the activities that 

allow people to accomplish complex objectives” (Spinuzzi & Zachry, 2000, p. 172). The genre 

ecology framework calls for a shift from the traditional closed-system approach (i.e., a “centrally 

designed, officially produced, and authoritatively controlled” approach that oversimplifies the 



   

126 

 

ways that people understand technologies) to an open-system approach that recognizes the role 

of “dynamic and unpredictable clusters of communication artifacts and activities” in influencing 

how people interact with complex technologies (Spinuzzi & Zachry, 2000, pp. 170-171).  

This open system approach “envision[s] the reader as an active participant and major 

stakeholder in the design and evaluation of documents” (Schriver, 1997, p. 11). Active public 

engagement with communication technologies plays a critical role in moments of crises and 

disasters (Potts, 2009, 2013). For example, in the aftermath of Hurricane Katrina in 2005, CNN 

built an online Safe List to help collect information about hurricane victims and inform their 

families. The interface, however, exemplified the weaknesses of a top-down officially-controlled 

closed system or a “walled-garden system” that encloses information behind barriers, where 

users cannot verify and change information before emailing CNN’s chosen moderators (Potts, 

2013). In other words, this system failed to invite the affected community to gather, sort, modify, 

and validate data about hurricane victims because CNN did not trust the community to perform 

such work. CNN’s Safe List thus became a black box, blocking meaningful user participation 

and interference that could have effectively transformed data into valid information (Potts, 

2013). 

Genres ecologies have three features: contingency, decentralization, and relative stability 

(Spinuzzi & Zachry, 2000). An ecological perspective of genres must consider (1) how official 

and unofficial genres are interconnected through contingencies; (2) how the visualizations’ 

functionality is decentralized; and (3) how the interconnections between the genres formed by 

users become conventional and relatively stable. I extend the genre ecology framework from 

organizational documentation design to the design of risk visualizations. It is critical that risk 

visualizations are developed using an open-system approach because affected communities 
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usually have to navigate a wide range of communicative activities and dynamic genres while 

interacting with technologies in risk contexts, especially in life-threatening situations. Risk 

visualizations in an open system break down the boundaries between official and unofficial 

genres and invite users to be co-designers instead of passive informants who are waiting to be 

“rescued.”  

To evaluate whether risk visualizations have been designed in an ecological open-system 

framework, questions to consider include whether the public was involved in the design stage of 

visualizations; whether the visualizations are responsive to the public’s information needs and 

preferences; whether visualizations include ad hoc, unofficial genres to help users mediate their 

information-seeking behaviors and make effort to adjust the original design; and whether 

visualizations allow participants to validate and modify the data. 

 

Circulation  

The production of data visualizations is not the end of the story. Equally important to the 

ways that discourse is produced and distributed is “how once delivered, it circulates, transforms, 

and affects change through its material encounters” (Gries, 2013, p. 333). Circulation is not 

passive information transmission, but “an important constitutive, cultural-rhetoric process” that 

plays a critical role in creating interpretive communities and constituting the publics or 

counterpublics (Finnegan, 2010; Gries, 2018; Warner, 2002). Circulation studies have been 

valuable for building theories of visual rhetoric as the notion of circulation attends to both the 

fluidity and specificity of images, which helps create a critical means of understanding the role 

of images in public culture (Finnegan, 2010). Hariman and Lucaites (2007) also illustrated that 

“images and their circulation are important means for the formation of public opinion and public 
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agency.” For example, the Obama Hope image, born out of a photograph of Barack Obama and 

recreated by a street artist, started circulation during the 2008 presidential election campaign 

(Gries, 2013). Digital and physical manifestations and remixes of this now iconographic image 

can be found in a plethora of rhetorical sites such as websites, tattoos, and protests. As it 

circulated widely and transformed across form, genre, and medium, this image has played 

prominent roles in politics, advertising, and social criticism (Gries, 2013). 

The development of digital networks and participatory technologies further facilitates the 

circulation of visualizations, especially in risk contexts. Tracing the circulation of risk 

visualizations can help better understand the ways in which visuals “contribute to and 

(re)assemble public life” (Gries, 2018, p. 24). I draw on Gries’ (2013) iconographic tracking, a 

method that incorporates traditional qualitative and inventive digital research strategies to 

investigate “an image’s widespread and unpredictable circulation, transformation, and 

consequentiality” (p. 9). Iconographic tracking helps to “follow the multiple transformations that 

an image undergoes during circulation,” identifying the “complex consequentiality that emerges 

from its divergent encounters” and “nonlinear, divergent, and unpredictable flows” (Gries, 

2013).  

The heuristic questions to consider include (1) whether the visualizations circulate to 

external civic-based platforms and engage non-expert communities; (2) whether the 

visualizations incorporate design elements that facilitate its circulation and transformation, such 

as the options of sharing the visuals on social media; (3) and whether visualizations have been 

transformed in other contexts and why. Table 4.1 summarizes the operational definitions and 

heuristic questions to consider for each criterion in the new framework. 
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Table 4.1 Heuristics for social justice-oriented rhetorical risk visualization ecologies. 

Criteria  Definition Heuristic questions to consider  

Accessibility Visualizations are designed 

to be inclusive and 

accessible for people of all 

functional abilities. 

● Do visuals accommodate people with 

disabilities? 

● Do visuals have flexible and intuitive 

navigation structures? 

● Are the descriptions written in plain 

language? 

● Are there multiple means of representation? 

Algorithmic 

accountability 

Visualizations provide 

transparent risk 

information and disclose 

the workings of algorithms 

used in predictive 

modeling. 

● Do visuals disclose the quality of the data 

and data processing? 

● Do visuals disclose the modeling process 

and accuracy rate? 

● Do visuals allow users to inspect and 

correct inaccurate labels in the data?  

Humanistic 

ethics 

Visualizations present the 

human dimension of risks 

visible. 

● Do visuals show the end-users behind the 

data? 

● Do visuals provide contextual information 

or narratives of affected populations? 

● Do visuals elicit emotions through color 

and multimedia features? 

Productive 

usability 

Visualizations have the 

epistemic potential to 

respect public expertise 

and facilitate user 

communities’ knowledge-

making. 

● Do visuals help users understand scientific 

concepts and technical operations? 

● Do visuals allow for productive inquiry 

activities? 

● Do visuals create a sense of community and 

place? 

● Do visuals support multiple user identities? 

Hybrid 

collectivity 

Visualizations can collect 

agents around themselves 

across traditional 

boundaries separating 

humans from nonhumans, 

experts from non-experts, 

and science from politics. 

● Do visuals configure rich, diverse 

collectives? 

● Do visuals encourage collective-scale 

responses? 

● Do visuals balance and integrate synoptic 

and analytic perspectives? 

● Do visuals display a balanced uncertainty 

profile? 

● Do visuals support symmetry among 

agents? 
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Table 4.1 (continued). 

 

Open system Visualizations are 

developed in a 

decentralized open system 

that recognizes users’ 

complex interactions with 

technologies and various 

clusters of communication 

artifacts and activities. 

● Does the design process of visualizations 

involve the public’s input? 

● Do visuals account for users’ informational 

needs and desires? 

● Do visuals incorporate unofficial genres of 

communication? 

● Do visuals allow users to validate data? 

Circulation Visualizations circulate 

widely to external 

platforms by incorporating 

design elements that 

facilitate the circulation. 

● Do visuals circulate to external platforms 

and engage (non-expert) communities?  

● Do visuals incorporate design elements that 

facilitate its circulation and transformation? 

● Can visuals speak for themselves? If not, 

who were the spokespersons? 

● What were the interactions among visuals, 

peoples, and organizations? 

 

I further ranked these seven criteria according to the layered process of interactivity or 

“human interaction potential,” which refers to the “range of possible human uses and responses” 

to digital product (Porter, 2009, p. 217). Porter (2009) identified four primary levels of 

interactivity consisting of access, usability, critical engagement, and co-production (p. 217). 

Most digital information falls into the left side of the continuum—access and usability—that 

ensures users access the information and perform tasks successfully. These two design criteria, 

however, view users as passive consumers of digital content. Porter (2009) called for moving 

beyond technical features of digital products but instead focusing on the broad possibilities of 

human interaction with digital interfaces, such as advising, creating, and collaborating (p. 218). 

The right side of the continuum emphasizes highly interactive forms of design, which can 

critically engage users and even invite users to co-produce knowledge. For example, the 

affordances of social media, wikis, and video games invite users to comment on and even co-

produce content, resulting in active user participation in those digital environments. 
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In the new framework, accessibility relates to the first level of interaction in the 

interactivity continuum—access. Approaching the design of visualization through the lens of 

audience access/accessibility means beginning with audience need and diversity of audiences. 

Additionally, two criteria (i.e., accountability, humanistic ethics) fall into the third level of the 

continuum, critical engagement, because they invite users to inspect data and emotionally engage 

with the visuals. Four criteria (i.e., productive usability, hybrid collectivity, open system, 

circulation) encourage the highest level of user interactivity—co-producing knowledge. These 

four criteria encourage users to contribute to and co-create new knowledge with designers 

through complex citizen knowledge work. Figure 4.1 maps the seven criteria of visualization 

ecology on Porter’s (2009) interactivity continuum. 

 

Figure 4.1 Mapping the new framework on Porter’s (2009) interactivity continuum. 

As an ecological framework, these seven criteria interact with Finnegan’s (2010) five 

critical approaches to analyzing the role of visual images in public culture, including production, 

composition, reproduction, circulation, and reception. First, accessibility and accountability are 

related to production, which attends to both the technical aspects and institutional factors of 

image-making. Productive usability, hybrid collectivity, and humanistic ethics influence the 
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composition (i.e., the form and content) of visuals. An open-system approach is related to the 

reproduction of visuals, focusing on the participation of images in a specific context. The study 

of circulation examines the fluidity of images in different contexts. Finally, reception studies 

investigate audiences’ responses to images, which may be influenced by whether visuals present 

humanistic values. Collectively, these seven criteria are not mutually exclusive, nor must a 

visualization follow these principles in a leaner fashion. Figure 4.2 maps out the interactions of 

seven criteria in my framework with Finnegan’s (2010) five approaches to analyzing images. In 

what follows, I offer a detailed explanation of each criterion regarding their definitions and 

heuristic questions to consider. 

 

Figure 4.2 Mapping the new framework on Finnegan’s (2010) approaches to analyzing images. 
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Interactions of New Framework with Social Justice 

This framework provides various entry points for different types of social justice (i.e., 

procedural, interactional, and corrective justice). 

1. The accessibility of risk visualizations improves informational justice because it ensures 

individuals with different functional abilities have equal access to risk information.  

2. The algorithmic accountability of interactive visualizations advances informational justice 

through the adequate disclosure of algorithmic processes and predictive modeling to the 

public in the spirit of transparency, truthfulness, and justification. Additionally, the 

opportunities for users to inspect and correct problematic data points promote procedural 

justice, specifically process control. The reversal of wrong labels in the visualizations further 

improves corrective justice.  

3. The humanistic ethics of risk visualizations is associated with interpersonal justice by 

accounting for the values, emotions, and dignity of users. The human dimensions of 

visualizations such as the use of risk narratives, contextual information, and colors guarantee 

the “sensitive, respectful, and appropriate treatment” of intended audiences, especially 

vulnerable at-risk populations (Jost & Kay, 2010, p. 1143). 

4. The productive usability of visualizations is concerned with informational justice by enabling 

users’ technical literacy to understand the complex vocabulary and scientific reasoning 

process. By improving the community’s literacy access and the opportunities for users to 

conduct productive inquiry activities, civic organizations can increase process control in the 

decision-making process, which results in better decision control and thus more procedural 

justice (Ding et al., 2015, p. 46). In addition, the virtual space for community discussions 

assists with decision control by integrating the public into the decision-making process. The 
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productive usable space also creates “an emotional connection with the user through the 

sense of place” (Simmons & Zoetewey, 2012, p. 273), which facilitates interpersonal justice. 

5. Hybrid collective visualizations promote informational justice by offering both synoptic and 

analytic perspectives of risks. By encouraging collective responses and integrating the 

perspectives of non-experts and nonhumans, hybrid collective visualizations facilitate 

procedural justice (both process and decision controls). It also enhances corrective justice by 

reforming the power imbalances in risk communication by valuing the concerns of less 

advantaged communities. 

6. Risk visualizations using an open-system approach provide audiences access to procedural 

justice, mostly process control in terms of accounting for users’ needs and desires outside of 

the centralized official genres. The stabilization of unofficial, dynamic genres that users 

desire into the centrally designed visualization systems strengthens corrective justice. 

7. The circulation of risk visualizations amplifies informational justice as it stimulates the 

transmission of risk information into wider civic-based networks. Meanwhile, circulation 

relates to procedural justice (both process and decision controls) and corrective justice 

because the transformation, reproduction, and unintended consequences of visualizations 

may in turn influence public policy decision-making and even alter unreasonable policies. 

Figure 4.3 maps out how each criterion in the framework interacts with different types of 

social justice. 
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Figure 4.3 Interactions of the risk visualization ecology with social justice. 

 

Research Design: Operationalizing the New Framework 

To operationalize the framework, I use the above criteria to evaluate representative maps 

developed during the Flint water crisis. There have been many efforts to visualize the risks of 

high lead levels in residential drinking water, such as the map developed by Michigan Radio to 

present the lead testing results of randomly collected 4,051 samples for the month of January 

2016 (Brush, 2016); a Google map that illustrates 363 properties with lead levels exceeding the 

federal threshold for drinking water (i.e., 15 parts per billion) using data from September 2015 to 

January 2016 (Allen, 2016); and a map to locate Flint water system’s lead service lines 

developed by Geographic Information Systems Center at UM-Flint (Moore, 2016).  
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In this study, I focus on two interactive maps, namely, MyWater-Flint Map 

(http://www.mywater-flint.com/) and Flint Service Line Map (https://flintpipemap.org/map). The 

reason is that these two maps represent a large-scale collaborative effort to develop real-time 

public-facing visualizations of lead risks in a systematic and comprehensive manner, instead of 

using randomly selected data to partially present the risks within a narrow time span. What 

follows offers a detailed description of the purpose and design process of each map. 

 

Map I: MyWater-Flint Map 

MyWater-Flint Map is a digital data platform and accompanying mobile app to assist the 

Flint community and government agencies in making informed decisions about the recovery 

effort and providing citizens with critical information about public services (Miller, 2016). The 

development of this map is a collaborative effort between the computer science researchers at the 

University of Michigan-Flint (UM-Flint) and the University of Michigan-Ann Arbor (UM-Ann 

Arbor) Michigan Data Science Team (MDST) since 2016, funded by a $150,000 grant from 

Google.org. Google’s engineers, user experience designers, and strategists also provide 

consulting advice on data visualizations and user interface design (Moore, 2016).  

Pulling together scattered publicly available data from multiple sources, the team uses 

predictive modeling to categorize locations at high, medium, and low risks of lead contamination 

based on EPA standards. This platform enables users to view a city map of the location of lead-

tainted drinking water, examine the progress of service line workers on infrastructure 

replacement, locate the distribution centers for water, water filters, and water test kits, access 

step-by-step tutorial for water testing, and predict the likelihood of lead exposure of certain 

location (Chojnacki et al., 2017). This platform is an essential resource for Flint residents that 
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improves the transparency of “information they need and want to know as they navigate this 

complex situation,” according to Jake Abernethy, former Assistant Professor of computer 

science and engineering at UM-Ann Arbor (Moore, 2016). Figure 4.4 shows a screenshot of the 

interface design of the MyWater-Flint website. 

 

Figure 4.4 Screenshot of MyWater-Flint Map. 

 

Map II: Flint Service Line Map  

The Flint Water Service Line Materials Map, released in 2020, intends to provide Flint 

residents with the best available information about the known or predicted pipe material of Flint 

homes. As a public outreach tool, this online interactive map allows community members to 

gauge their personal risks from lead pipes, observe pipe replacement progress, understand where 

lead service lines remain, and take precautions to protect themselves from lead exposure. 

Residents can also access the city’s inspection permission form to grant the city permission to 

inspect their water service lines and to replace lines that are made of lead or galvanized steel. 
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Although data scientists made internal maps to guide contractors in prioritizing the replacement 

effort in homes most at risk, the initiative of creating this public-facing map did not start until 

May 2019 when the Natural Resources Defense Council’s (NRDC) Flint team and data scientists 

Jacob Abernethy (Georgia Tech) and Eric Schwartz (University of Michigan) discussed the ways 

to share Flint’s service lines information with the Flint community (Ahmad, 2020; Woods, 

2020). The mission of this project is to “democratize the water pipe data and to put the 

information into the hands of the people of Flint” who have a right to know the up-to-date 

information of pipe materials bringing water to their homes (Woods, 2020). The public health 

communication of water pipe information through the map aims to provide residents a powerful 

tool in their advocacy efforts for safe water infrastructure (Woods, 2020). 

The map was designed based on five guiding principles: (1) inspire appropriate action 

without inciting panic or apathy; (2) impart information immediately, avoiding unnecessary 

clicks; (3) avoid overwhelming users with too much information at once; (4) maintain 

accessibility to users with various abilities; and (5) incorporate community feedback (Webb, 

2019). Figure 4.5 presents a screen capture of the Flint Service Line Map. 
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Figure 4.5 Screenshot of Flint Service Line Map. 

In what follows, I present the results of a qualitative comparative analysis of two maps 

(i.e., MyWater-Flint Map and Flint Service Line Map) based on the seven dimensions of 

rhetorical risk visualization ecology for social justice, namely, accessibility, algorithmic 

accountability, humanistic ethics, productive usability, hybrid collectivity, open system, and 

circulation. I offer a three-tier rating of low, medium, and high according to the degree to which 

the maps conform to the heuristic questions mentioned earlier. 

 

Results of Assessing Risk Visualizations 

The interfaces of MyWater-Flint Map and Flint Service Line Map have similarities but 

assessing two maps using the new framework yields different results. Overall, Flint Service Line 

Map presents more principles of justice-oriented rhetorical risk visualization ecology. First, 

MyWater-Flint Map scored low in accessibility without accommodating the needs of diverse 

audiences, while Flint Service Line Map scored medium as it provides a color-blind version and 
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a Spanish version. Second, MyWater-Flint Map scored low in algorithmic accountability as it 

does not disclose information about the data and accuracy of modeling. Flint Service Line Map 

scored high as it explains its algorithmic models and technical operation, offering ways to 

inspect and modify information. Third, MyWater-Flint Map scored low in humanistic ethics 

because it does not offer contextual information, whereas Flint Service Line Map scored medium 

as it uses colors in Western culture to indicate risk levels. Fourth, MyWater-Flint Map scored 

low in productive usability due to the lack of technical materials and space for community 

discussions. Flint Service Line Map scored medium as it offers technical details in the FAQ 

section to encourage users’ productive inquiries. Fifth, MyWater-Flint Map scored medium in 

hybrid collectivity as it displays personal and social uncertainties and represents non-human 

agents. Flint Service Line Map also scored medium because it enables collective responses 

through user feedback survey and permission form. Sixth, Flint Service Line Map scored higher 

than MyWater-Flint Map in open system because it enables users to validate data. Seventh, both 

maps scored low in circulation because they circulate primarily in expert communities. Table 4.2 

summarizes the evaluation of each map based on individual criteria. 

Table 4.2 Summary evaluation of two maps using the new framework. 

Criteria Score of Map I  

(MyWater-Flint Map) 

Score of Map II 

(Flint Service Line Map) 

Accessibility  Low (no color-blind version; 

non-intuitive navigation 

structures) 

Medium (provide a color-blind 

version and a Spanish version; 

intuitive navigation) 

Algorithmic 

accountability 

Low (non-readable technical 

information for non-experts; no 

disclosure of data, models, and 

accuracy) 

High (FAQ page to explain 

algorithmic models; link to 

academic publication; ways to 

inspect and correct information) 

Humanistic ethics Low (no contextual information 

or risk narratives) 

Medium (no contextual 

information or risk narratives; 

colors in Western culture) 
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Table 4.2 (continued). 

 

Productive usability Low (no source material; no 

space for community and 

multiple identities) 

Medium (enable technical literacy 

and productive inquiry through 

technical details; no space for 

community and multiple identities) 

Hybrid collectivity Medium (engage primarily 

with the expert communities; 

include synoptic and analytic 

views of risks; display personal 

and social uncertainties; 

represent non-human agents) 

Medium (enable non-expert 

intervention through permission 

form; include synoptic and analytic 

views of risks; display only 

technical uncertainties; collect user 

feedback) 

Open system Low (not including the 

dynamic genres residents 

prefer; no chance to validate 

data) 

Medium (enable users to validate 

data) 

Circulation Low (circulate within the 

expert community) 

Low (circulate within the expert 

community) 

 

Accessibility 

The accessibility of both maps can be improved. MyWater-Flint Map does not account 

for the needs of users with disabilities, without color accommodation for visually impaired users. 

The website provides only the English version, ignoring the needs of non-English speaking 

users. The navigation structures are neither flexible nor intuitive. The first-level navigation 

headings include “Map,” “News and alerts,” “Show me how to,” which are further complicated 

by seven second-level navigation headings (i.e., Lead test results, Help centers, Water bottle 

recycling, Water test kits, Blood testing, Water filter pickup, Pipeline info). It is unclear whether 

these navigation headings are consistent with audiences’ informational needs or behavioral 

patterns. Although examining the locations of blood testing, water filter pickup, and water test 

kits may be part of residents’ desired tasks, the arrangement of these tabs does not make logical 

arguments, which increases the cognitive load of potential users.  
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By contrast, the Flint Service Line Map takes accessibility issues into consideration by 

providing a color-blind version and a Spanish version to accommodate the needs of visually and 

linguistically diverse populations (see Figure 4.6). The navigation structures (i.e., Home, Map, 

FAQ, Contact, User Experience Survey) are intuitive. Additionally, it offers a search function on 

the upper right corner of the map, allowing users to search for a certain address on the map to 

quickly locate the likelihood of lead exposure. The descriptions of both maps are written in plain 

language. However, both maps fail to provide alternative means of representing the risk levels 

except using color scales. 

 

Figure 4.6 Screenshot of accessibility features of Flint Service Line Map. 

 

Algorithmic Accountability 

Flint Service Line Map presents higher algorithmic accountability compared with 

MyWater-Flint Map. The interface of MyWater-Flint Map only provides a brief statement of 

water test data courtesy (i.e., State of Michigan), property abandonment data courtesy (i.e., 
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United States Postal Service), and predicted risk results courtesy (i.e., UM-Ann Arbor MDST). 

The source code of MyWater-Flint is open source, allowing other developers to access, improve, 

and build the code into their own projects (Razavi, 2016). Although it offers an option of forking 

the source code to the GitHub platform after signing into a GitHub account, the information is 

not readable for non-expert users. The GitHub repository does not provide explanations of the 

extent of human involvement in predictive modeling, the quality of data, the modeling process, 

the accuracy of predicted lead results, and possible ways for remediating errors. Although the 

data collection and analysis processes were alluded to in academic publications (Abernethy et al., 

2018), users cannot locate them directly on the visualization platform. The little transparency of 

the algorithmic process involved in creating MyWater-Flint Map renders the visualization 

unaccountable for the public, limiting the possibility for users to understand, inspect, and correct 

labels in the data. 

In contrast, Flint Service Line Map has a FAQ page to introduce a range of technical 

information such as the data and factors considered in map design, the prediction process of pipe 

material, the mathematical model, and the frequency of updating the map (see Figure 4.7). It also 

provides the link to an academic article published by the lead developers of this map, with a 

detailed description of the algorithms and model development (Abernethy et al., 2018). 

Additionally, the FAQ page includes ways to inform the map developing team if users think the 

water service line material information of their homes is incorrect, which invites users to engage 

in the data inspection process and enhances the algorithmic accountability of the map. 
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Figure 4.7 Screenshot of FAQ page of Flint Service Line Map. 

 

Humanistic Ethics 

In terms of the humanistic ethics of risk visualizations, both maps fail to make the human 

dimensions of risks visible. Neither maps provide compelling contextual information nor use 

storytelling or risk narratives to indicate the lived experiences of Flint residents. Although the 

Flint Service Line Map provides the specific dates of verifying the service line material of each 

address on the map and formularized explanations if they were unable to verify water accounts, it 

missed the opportunity to offer contextual information regarding how Flint residents have been 

coping with the lead contamination and service line replacement in real-life situations. The 

absence of risk narratives, humanized design elements, and multimodal features cannot foster 

audiences’ engagement and compassion with the Flint water crisis.  

In terms of the use of color, MyWater-Flint Map uses light to dark orange to indicate the 

increasing lead levels, which does not conform to the color connotations in Western visual 
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culture. In contrast, Flint Service Line Map uses green to present that the pipe materials are 

copper or have a low likelihood of lead, uses orange to suggest a high likelihood of lead, and 

uses red to indicate that the pipe is made of lead, which is consistent with the affective impact of 

color in Western culture and can thus arouse emotional responses among audiences.   

 

Productive Usability 

Regarding productive usability, MyWater-Flint Map shows fewer considerations of how 

citizens use online visualizations, initiate changes, and co-produce knowledge than the Flint 

Service Line Map. First, MyWater-Flint Map is not concerned with cultivating users’ technical 

literacies that help them understand the technical reasoning process of lead testing. It does not 

provide users with the vocabularies, scientific terms, and concepts to make sense of the data 

points on the map. Second, the lack of primary source materials such as technical reports 

significantly reduces the possibilities for users to engage in productive inquiry activities, because 

users are unable to investigate lead contamination issues and ask relevant questions. One of the 

sparse efforts to help citizens conduct inquiry activities is the page about “Show me how to,” 

consisting of three sections: “Test my water,” “Install a water filter,” “Clean my aerator.” These 

three subpages provide step-by-step instructions on how to participate in daily activities essential 

for Flint residents, which include both textual descriptions and YouTube video tutorials (see 

Figure 4.8). Another effort to enable user inquiries is to submit comments via the “Contact” 

function. These efforts, however, follow the “deficit model” of risk communication that 

represents a one-way transmission of information packages without providing meaningful 

interactions between laypeople and technical experts (Wynne, 1991). 
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Figure 4.8 Screenshot of “Show me how to” page of MyWater-Flint Map. 

Third, MyWater-Flint Map fails to create a virtual space for community and place where 

citizens can have conversations outside of public meetings. Although the map marks the 

locations of help centers, water bottle recycling, water test kits, blood testing, and water filter 

pickup in Flint, it has a large potential to cultivate a sense of place and community by including 

images of local sites that can arouse residents’ responses. Fourth, this map does not support 

multiple identities in different contexts other than a single user group, namely, residents who 

seek water testing information. Providing information for the different agendas of varied user 

groups such as small-business owners and teachers encourages multiple angles of investigation 

and civic knowledge-making that is contingent on reality.   

By contrast, Flint Service Line Map enables technical literacies by providing a 

Frequently Asked Questions page (see Figure 4.6). The page answers a wide range of questions 

such as the meaning of colors on the map, the steps needed to reduce risk of lead exposure, the 

mathematical model used to predict service line material, frequency of updating the map, and the 

rationale of distinguishing the public portion from the private counterpart of the map. These 
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descriptions offer citizens the language and concepts to understand the technical reasoning 

process behind the design of the map. Moreover, the map encourages users’ productive inquiry 

activities by providing a link to the scientists’ academic publication that contains a detailed 

description of the data and methods used to predict the lead contamination for residential water 

supply. The access to highly technical information published in the scientific community enables 

citizens to critically examine the validity of methods and formulate appropriate questions about 

pipeline material prediction. In addition to the full technical report, the FAQ section provides 

strategies to deal with the situation where citizens cannot find their homes on the map or find 

incorrect information, which enables citizens to co-produce knowledge through investigative 

activities. However, this map can be improved regarding cultivating community and place online 

by providing local photos or stories of specific addresses or offering a space for user-generated 

comments or discussions. Last, this map mainly supports the single-user group of Flint residents, 

which limits civic participation from diverse user identities. Users would benefit from a drop-

down menu or multi-layered design that offers a range of possible identities and differing 

agendas.      

 

Hybrid Collectivity 

Based on the five criteria on hybrid collective risk visualizations mentioned earlier, 

MyWater-Flint Map scores lower than the Flint Service Line Map. First, regarding the ability to 

configure rich, diverse collectives, both maps involved an insufficient number of collectives as 

the design and production of the maps engage primarily with the expert communities with little 

to no participation from nonexpert and nonhuman agents. Second, Flint Service Line Map makes 

efforts to encourage collective-scale responses rather than visualizing lead contamination risks as 
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beyond human intervention. When users click on a specific location on the map, the pop-up 

message shows that “any resident who had an active water account in March 2017 […] is eligible 

to have their service line checked for lead and, if your service line is made of lead or galvanized 

steel, the City will replace it with a copper pipe for free” (see Figure 4.9). The message also 

provides residents with a link to access a form to give the City permission to replace service 

lines. This message promotes the “reciprocal, collaborative, and embedded action from a wide 

variety of stakeholders” (DeVasto et al., 2019, p. 45), allowing residents to reorient themselves 

to political, expert, or nonhuman collectives such as the Flint city official and the permission 

form to opt in service line replacement. This notice benefits not only residents who need to have 

their service line investigated but also the city replacement program that needs citizens’ 

permission before taking appropriate actions.  

 

Figure 4.9 Screenshot of a specific location on Flint Service Line Map. 
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In addition, Flint Service Line Map includes a user feedback survey to help map makers 

better understand users’ experience with the map. This survey invites collective responses by 

asking questions such as whether users were able to get information about the water pipe 

materials in locations they care about, whether users would share the map with others in the Flint 

community, and whether users have noticed certain functions of the map. The opportunity for 

users to respond to these questions enables the developer team to learn about the usability, 

findability, and accessibility of the map. By contrast, MyWater-Flint Map does not offer chances 

of collective-scale responses. 

Third, both maps include synoptic and analytic views of risks through rescaling between 

the global views of risk and more granular ones. However, they are not integrated or balanced 

well because viewers need to navigate back and forth between two different modes. The maps 

would also benefit from incorporating layers showing how the lead levels or pipe materials 

change diachronically.  

Fourth, regarding the presentation of uncertainty profile, both maps provide a gradated 

risk profile. For instance, the Flint Service Line Map presents six levels of risks regarding 

predicted pipe material, ranging from “known copper” to low, medium, or high likelihood of 

lead, “known lead,” and “unable to verify water account.” However, it only offers the technical 

uncertainty of predicted pipe material, not accounting for the social and economic complexities 

that residents may encounter as they navigate the water contamination risks. By contrast, 

MyWater-Flint Map displays diverse uncertainties by including not only the lead test results, but 

also other relevant personal and social uncertainties, such as locations of vulnerable public 

infrastructure (e.g., help centers, water bottle recycling, water test kits, blood testing, water filter 

pickup) (see Figure 4.10). These different layers of information help residents “develop 
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meaningful connections between technical and personal uncertainties” (Olman & DeVasto, 2020, 

p. 6). Organizing the scattered Flint water information into one place can help predict which 

areas are more likely to be at risk and “help planners determine which infrastructure repairs will 

benefit the most residents, and how to allocate resources like bottled water most efficiently,” said 

Jacob Abernethy, a lead researcher of the map (Meisler, 2017). In addition, while MyWater-Flint 

Map does not discuss the confidence and likelihood regimes of predicted lead test results, Flint 

Service Line Map offered brief explanations of how the pipe material is predicted as having 

distinct likelihoods of containing lead in the FAQ section.  

 

Figure 4.10 Screenshot of diverse uncertainties displayed in MyWater-Flint Map. 

Fifth, although both maps primarily use expert-collected data, MyWater-Flint Map scores 

higher than Flint Service Line Map in terms of supporting symmetry among agents as the former 

represents a range of non-human agents such as water bottle recycling, water test kits, water 

filter, and blood testing. Those non-human agents display the relevant concerns, values, and 

tasks of affected Flint communities, instead of what the privileged technocratic agencies 
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prioritize. In contrast, Flint Service Line Map fosters the participation of non-experts and 

understands users’ concerns by distributing a user feedback survey, collecting citizens’ 

experiences with using the map. 

 

Open System 

From the perspective of genre ecology, both maps make limited effort in including the 

dynamic, diverse, and interconnected genres that users may engage when interacting with 

complex risk visualization technologies. For instance, MyWater-Flint Map offers instructions 

and video tutorials about how to install a water filter and clean the aerator. Flint Service Line 

Map provides a consent form to provide the city with permission to replace service lines. These 

resources and forms, however, distribute information to users in a one-way model without an 

abundant space for users to contribute, create, or collaborate. 

In the early design process, although the scientists of lead level prediction used 

crowdsourcing approach by initiating a Kaggle challenge to improve the prediction accuracy 

(Chojnacki et al., 2017), the participation was confined to the scientific community of students 

and postdocs from the University of Michigan, focusing only on the technical details instead of 

user behaviors. Flint residents are positioned at the end of the visualization development cycle as 

passive consumers of risk information whose needs and preferences are not properly considered 

in the development process of risk maps. 

Regarding the ad-hoc opportunity for users to participate in data validation, Flint Service 

Line Map provides a Contact Form to contact the map website team (see Figure 4.11). As 

indicated in the FAQ page, users are encouraged to fill out the form if the water service line 

material information about their home is incorrect or incomplete on the map. Users can also 
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share with the team any helpful documents they have available through this form. This digital 

space presents features of an open system that allows for user engagement and validation of 

datapoints, which helps transform data into valid information and useful knowledge for the Flint 

community. Likewise, MyWater-Flint Map also provides a Contact option to submit comments 

to the developers. The option of “Report[ing] a map error,” however, directs users to the 

interface of Google Maps with types of feedback including “Wrong pin location or address,” 

“Missing place,” “Missing road,” “Wrong information,” “Your opinions about Maps.” These 

default options provided by Google fail to connect with the context of Flint water crisis and 

cannot render productive exchanges of customized information between Flint residents and map 

developers.

 

Figure 4.11 Screenshot of Contact page of Flint Service Line Map. 
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To facilitate human interaction with technologies in ways that are more responsive to the 

needs of users, both maps can benefit from conducting surveys or user research early in the 

design process to understand what unofficial genres users prefer to mediate their work such as 

online texts, handwritten post-it notes, templates, and other maps or resources. Designers can 

further identify what ecological niches exist in the visualization ecology, namely, the unofficial 

genres that users attempted to employ with little success. Designers then can explore ways to 

officialize or stabilize the unofficial genres in the visualization design. Meanwhile, visualizations 

should encourage users’ active participatory activities in validating and modifying data about 

conditions of service line and water contamination. 

 

Circulation 

After searching through search engines and social media, I conclude that both maps 

rarely circulate outside of the expert community. Most of the circulation is constrained in 

scientific publications and conference presentations in computer science, professional 

workshops, as well as company news, non-profit organizations, and news agencies. For instance, 

the digital footprints of MyWater-Flint Map primarily include: news release from the University 

of Michigan (Meisler, 2017; Moore, 2016); a list of community resources compiled by UM-Flint 

library (The Flint Water Crisis, 2021); Google’s company news release (Miller, 2016); Michigan 

local news outlet MLive (Johnson, 2016); data science conference proceeding articles (Chojnacki 

et al., 2017; Webb et al., 2018); and commercial media report (Razavi, 2016). Likewise, the 

digital space that Flint Service Line Map was circulated to include: NRDC’s blog post (Woods, 

2020); MLive (Ahmad, 2020); BlueConduit’s (2020) company blog post; conference proceeding 

paper (Abernethy et al., 2018); and a webinar delivered by map developers (Webb & Woods, 
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2020). Although the Facebook group of Water You Fighting For posted about the release of Flint 

Service Line Map in 2020, it did not engender engaged community conversations. Notably, the 

spokesperson of both maps remained to be researchers, science professionals, or journalists, 

which leaves the public out of the conversations. The minimal circulation in non-expert 

communities, especially marginalized resource-deficit communities, dilutes the chances of the 

public to participate in and influence the transformation and reproduction of the maps. 

To increase the circulation of risk visualizations, the design professionals can consider 

employing a range of strategies, such as including the public’s input early in the planning and 

design process of the map, offering options to share the map to external networks such as social 

media, discussion forums, and civic websites, as well as providing public-facing community-

focused tutorials and workshops both online and offline. Although Gries (2013) indicated that 

circulation was essentially out of a designer’s control (p. 344), I argue that map developers may 

consider making intentional efforts to improve the circulation of risk visualizations to allow for 

more social participation and collective intelligence in the formation of public arguments, which 

ultimately nurtures “performative models of citizenship” (Hariman & Lucaites, 2007, p. 12). 

Such efforts may include setting up sharing buttons on the map interface to allow for sharing on 

social media; and engaging in public outreaching efforts to broadcast the map’s affordances on 

community space, online or offline.  

 

Implications and Conclusions 

To solve the informational crisis of inaccurate record-keeping, the City of Flint has 

helped start and lead a conversation on how to repair aging water infrastructure in the U.S. and 

beyond by developing risk visualizations through a data science approach. The cities across the 
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country have developed various maps such as the Service Line Map for the District of Columbia 

(DC Water, 2016) to help identify and remove lead service lines. Given the important role of risk 

visualizations in assessing and communicating complex risk information, this chapter analyzes 

how interactive maps (i.e., MyWater-Flint Map and Flint Service Line Map) represent Flint lead 

risks. The results provide useful insights into the theory building, professional practice, and 

instructional design of risk visualization design and evaluation. 

First, I developed a new systematic framework that explicitly connects the design and 

evaluation of risk visualizations with values of social justice. By weaving together the scattered 

principles of ethical civic design, I incorporated seven criteria (i.e., accessibility, algorithmic 

accountability, humanistic ethics, productive usability, hybrid collectivity, open system, 

circulation) into the framework. These dimensions can function as entry points for social justice 

by enhancing procedural justice (process control and decision control), interactional justice 

(informational justice and interpersonal justice), as well as corrective justice. Additionally, these 

criteria represent different types of immaterial labor, as illustrated in Chapter 3. For instance, 

humanistic ethics relate to affective labor, accounting for the emotions and values of potential 

users. By enabling productive usability and algorithmic accountability, users can undertake the 

intellectual labor of familiarizing themselves with the technical and algorithmic processes in map 

development. The open-system approach and hybrid collectivity ease users’ communicative 

labor for navigating the complex information on the map. 

Overall, this framework emphasizes the importance of community-based participatory 

design, user agency, interactivity, as well as critical engagement of stakeholders in the entire 

rhetorical life of risk visualizations including production, composition, reproduction, circulation, 

and perception. By taking the informational and affective needs of affected communities into 
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consideration, the affordances of interactive risk visualizations constitute a form of “civic 

infrastructure” that facilitates the “dynamic assembly of interdependent people, voluntary 

associations, and social service organizations who can pool their collective wisdom, practical 

experience, specialized skills, social expectations, and material assets to work on behalf of 

constituent members […] for a larger public good” (Schoch-Spana et al., 2007, p. 11).  

Second, my analysis suggests that the development of Flint maps is primarily confined to 

the expert community, with little participation from the non-experts. The failure to engage Flint 

residents as co-producers of risk information in visualization design not only dramatically 

undermines the rhetorical effectiveness of risk maps, but also impairs the optimization of 

resources including time, funding, and personnel. Therefore, professional communication 

practitioners and visualization design professionals should consider the criteria in the above 

theoretical framework. It is important to understand that the data visualization development 

process is not an isolated but concerted effort among different parties, including both experts and 

non-experts, human and non-human agents. Visualizations need to configure diverse collectives 

and encourage collective-scale responses, taking social, political, economic, and cultural factors 

into account to possess the persuasive power of shaping people’s risk perception and behaviors. 

Ethical risk data visualization should make sure to engage a diverse body of users in an open 

system, especially marginalized populations, to avoid any biases embedded in the production, 

dissemination, and circulation of visualizations. 

Third, this study sheds light on the instructional design of professional communication 

classrooms. The development of the Flint Service Line Map is part of the effort from the UM-

Flint Computer Science’s community-based learning program, which puts students to work on 

real-world challenges in and around Flint. This project recapitulates the importance of including 
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the component of service learning and community engagement in classrooms, as argued by 

various TPC scholars (Eble & Gaillet, 2004; Scott, 2004; Simmons, 2010). To prepare future 

visualization design practitioners, it is necessary to emphasize the important principles of 

accessibility/access, accountability, ethics, productive usability, and genre ecology and provide 

practical design strategies to implement those principles. Additionally, instructors can employ 

cases or scenarios to help students develop critical contextual thinking abilities. 

The results of this study are constrained by the small-scale operationalization of the 

newly proposed framework. The rhetorical effectiveness of risk visualizations is influenced by 

various contextual factors. The distribution, circulation, and consumption of risk visualizations 

among stakeholders may experience unpredictable difficulties. To better understand the cultural, 

political, emotional, and experiential factors at play in these processes, more qualitative and 

quantitative datasets will be beneficial. Future research can investigate complex tasks that 

various stakeholders are faced with and their decision-making process during the visualization 

development through contextual interviews, surveys, or participant observations.
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CHAPTER 5 

Conclusions and Implications 

This dissertation provides a comprehensive, multidimensional analysis of the risk 

communication processes in the Flint water crisis in diverse institutional and cultural sites. I 

conducted three case studies to examine three different discourses with distinct rhetorical 

ecologies, ranging from the official discourse to civic discourse and visual discourse. These three 

discourses correspond to three types of spheres respectively, namely, public sphere, personal 

sphere, and technical sphere (Goodnight, 1982). Using unique frameworks in each case, the focal 

points of analysis move from news media coverage to grassroots movements and interactive risk 

visualizations, illustrating how multiple stakeholders participated in communicating prominent 

environmental and public health risks in the Flint water crisis. This final chapter brings together 

my key findings, highlights the various types of contributions of this dissertation, and draws 

attention to the limitations of this study and possible directions for future research. 

To start with, the first case study (see Chapter 2) centers on institutional risk 

communication by analyzing how official news outlets constructed the Flint crisis. Through the 

comparison of local and national news coverage, results suggest that both levels of news 

coverage were dominated by political discourse and government messages, which overshadows 

the unofficial voices and less formal risk communication efforts of Flint residents and 

community activists. Additionally, national news used significant racial cues in representing the 

Flint crisis and associated the Flint case with other social issues such as gun violence, which runs 

the risk of intensifying negative stereotypes of marginalized Flint populations. Moving from 

institutional to extra-institutional contexts, the second case study (see Chapter 3) investigates 

how concerned citizens and grassroots activists participated in the rhetorical intervention and 
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contestation amid the official silence and denial of the crisis. Grassroots citizens and 

organizations mobilized and resorted to various alternative media such as letters, press 

conferences, social media, and civic websites to circulate critical counter-messages, which forces 

the institutional power to make policy changes. Regarding the third case study (see Chapter 4), I 

shift the focus into the domain of visual risk communication, in particular, how interactive risk 

visualizations facilitated public health risk communication of the water poisoning and pipeline 

replacement progress. Findings indicate that the maps have weaknesses in engaging non-expert 

communities, displaying the human dimensions of risks, and mobilizing the civic networks 

through an open-system approach. 

Collectively, these three case studies examined distinct rhetorical sites where the risk 

communication about the Flint water crisis took place. In what follows, I explain the theoretical 

contributions this study made to environmental and social justice, the innovative methodological 

frameworks for verbal and visual risk communication, the practical implications on 

environmental and public health risk communication, as well as the limitations of this project 

and future research agendas. 

 

Theoretical Contributions to Environmental Justice and Social Justice 

As a concept that originated in the 1980s, environmental justice movements started in 

order to resist the disproportionate burden of toxic industrial pollution in disadvantaged 

communities (Bullard, 2005). In this dissertation, I examined the Flint water crisis as a typical 

example of environmental injustice and made theory-building efforts to enrich the theoretical 

frameworks in environmental and social justice. Building on Jost and Kay’s (2010) three-part 

social justice typology that involves distributive, procedural, and interactional justice, I extended 
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the framework to include the less studied construct of corrective justice (see Chapters 1, 3, 4). 

Corrective justice is a concept originally taken up in the legal domain, with a restorative or 

rectificatory function that corrects or compensates the wrongdoings and destructions that the 

defendant has inflicted on the plaintiff (Weinrib, 2002). While distributive justice provides fair 

access to resources and procedural justice enables people to participate in public policy decision-

making, I argued that corrective justice is particularly important for enacting environmental 

justice, as it strives to protect the rights of those who suffer from environmental injustices and 

ensures them to receive compensation for disruptions and the quality life they deserve. In 

addition, I illustrated that interactional justice also contributes to environmental justice by 

demanding public policies to adhere to mutual respect and justice rather than discrimination and 

bias. 

Furthermore, I drew on Ding’s (2019) materialist social justice approach to analyze the 

immaterial labor undertaken by grassroots efforts in fighting for environmental justice (see 

Chapter 3). While Ding (2019) focused on how communicative and affective labor contributes to 

social justice, I extended this framework to include intellectual labor while teasing out the 

complex interactions among immaterial labor and different types of social justice. First, 

communicative labor, or rhetorical endeavor, contributes to informational justice by giving 

access to information needed to navigate everyday tasks in risk contexts, which also promotes 

process control by allowing civic participants to be involved in the decision-making process. 

Second, affective labor enhances interpersonal justice by accounting for the influence of 

emotions, values, and attitudes. Third, the intellectual labor in compiling, researching, and 

interpreting scientific and technical data advances informational justice and process control. 

Taken together, the interplays among four types of social justice (i.e., distributive, procedural, 
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interactional, and corrective justice) and three forms of immaterial labor (i.e., communicative, 

affective, and intellectual labor) provide what Ding et al. (2015) called “strategic entry points” 

for vulnerable groups to build ad hoc alliances and for professional communicators to enact 

environmental and social justice. 

 

Methodological Frameworks for Verbal and Visual Risk Communication 

The methodological innovations that my study made to the risk communication 

scholarship are twofold, involving both verbal and visual perspectives. The first methodological 

contribution is the integration of critical discourse analysis and corpus linguistics approach to 

analyze large-scale textual data, as illustrated in Chapter 2. Although this methodological 

synergy is not new in the strand of computational linguistics and discourse analysis research 

(Baker & Gabrielatos, 2013; Mautner, 2016; Potts, 2015), few scholars in the field of rhetoric, 

composition, and technical communication are aware of this approach. In contrast to the 

traditional qualitative approaches in critical rhetorical studies that are based on a close reading of 

a small number of texts, the corpus-assisted approach to discourse analysis allows researchers to 

examine much larger and more representative data volumes. The well-established corpus 

linguistics techniques such as frequency, concordances, collocations, and keywords enable us to 

obtain quantifiable insights, reduce researcher bias, and extract salient linguistic patterns in 

massive textual data, which are otherwise difficult to observe through pure manual analysis. On 

contrary to the assumption that corpus analysis can only provide de-contextualized statistical 

information, researchers can “assess individual occurrences of search words, qualitatively 

examine their collocational environments, describe salient semantic patterns, and identify 

discourse functions” (Mautner, 2016, p. 156). The integration of corpus techniques and CDA is a 
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significant contribution to methodological triangulation or methodological pluralism (McEnery 

& Hardie, 2011, p. 233). 

The second methodological approach offered by this dissertation is a critical rhetorical 

risk visualization ecology for social justice, as explained in Chapter 4. Although existing studies 

have illustrated the increased user agency and stakeholder engagement as one of the distinct 

affordances of interactive data visualizations (Stephens et al., 2015; Stephens & DeLorme, 

2019), there are no methodological frameworks regarding ways to design and evaluate 

visualizations that augment the agency, interactivity, and risk deliberation of affected 

communities. Moreover, scholars have theorized about the issues of justice, access, equity, and 

power in visualization design (Barton & Barton, 1993; Kimball, 2006; Ross, 2017), but few 

theoretical explorations exist in terms of how risk visualizations can enhance social justice. 

Drawing on various frameworks in visual rhetoric, participatory design, usability studies, and 

circulation studies, I developed a comprehensive framework that explicitly weaves together the 

scattered and disparate principles of ethical data visualization in the context of social justice. 

Involving the criteria of accessibility, accountability, humanistic ethics, productive usability, 

hybrid collectivity, open system, and circulation, this framework functions as heuristics for 

designing and evaluating effective risk visualizations. These dimensions can function as entry 

points for social justice by enhancing procedural justice (i.e., process control and decision 

control), interactional justice (i.e., informational justice and interpersonal justice), and corrective 

justice. Overall, this framework emphasizes the importance of community-based participatory 

design, user agency, interactivity, as well as critical engagement of stakeholders in the entire 

rhetorical life of risk visualizations including production, composition, reproduction, circulation, 

and perception. 
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Practical Implications on Environmental and Public Health Risk Communication  

As a historical study, although this research cannot provide rules for rhetorical 

interventions at the time of the Flint water crisis or revert the disastrous consequences of 

unproductive risk communication, it does provide insights into the potential issues to consider in 

future risk communication about environmental and public health risks. To begin with, 

journalists or professional communication practitioners should understand that language matters 

and language can do ideological work, as demonstrated in Chapter 2. In the process of 

constructing social risks in the already disenfranchised communities, it is pivotal to avoid 

forming intentional or unintentional negative associations of the crisis and at-risk populations, 

which may intensify stereotypes of minorities and vulnerable communities. Additionally, media 

coverage should highlight the agency and self-empowerment of civic efforts in fighting for 

justice, instead of reproducing official messages. 

Second, the analysis of grassroots efforts in risk communication in Chapter 3 offers 

various entry points for professional communication practitioners to serve as participants, 

facilitators, and designers in public engagement projects to advocate for marginalized 

populations (Moore, 2017). Professional communicators can assist with civic efforts by 

undertaking immaterial labor such as communicative, affective, and intellectual labor. In terms 

of communicative labor, practitioners can compile citizen-centered information and provide 

access to the information that helps the public navigate everyday life in risk situations. 

Meanwhile, practitioners can show empathy in the communication practices and fully consider 

the emotions, values, and attitudes of at-risk populations. Regarding intellectual labor, 

practitioners can contribute to the collection, investigation, and interpretation of complex 
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scientific and technical data, in an effort to help the public better understand the technical 

concepts and processes involved in the risks. 

Third, visualization design professionals should keep in mind that the data visualization 

development process is not an isolated but concerted effort among different parties, including 

both experts and non-experts, human and non-human agents, as illustrated in Chapter 4. 

Designers’ choices can either “perpetuate systemic and structural oppression or enhance the 

agency of users” (Jones, 2016, p. 489). In addition to being accessible and accountable, ethical 

risk visualizations should display the human dimensions of risks, engage a diverse body of users, 

and encourage collective-scale responses in an open system approach to avoid any biases 

embedded in the production, dissemination, and circulation of visualizations. The specific design 

strategies may include, but are not limited to: (1) disclose the data sources and algorithmic 

modeling process; (2) provide contextual information or narratives of affected populations; (3) 

offer access to scientific concepts, terminologies, and technical reports; (4) create a sense of 

community and place via local stories and images; (5) include both synoptic and analytic views 

of risks; (6) consider users’ informational needs in the design process; and (7) incorporate design 

elements that facilitate its circulation. 

Last, this research sheds useful light on the pedagogical approaches to professional 

communication. One of the primary goals of TPC instruction is to nurture technical 

communicators who view themselves as “rhetoricians in the sophistic sense,” namely, 

“politically and socially engaged communicators who recognize the inevitability of their texts as 

socially transformative” (Savage, 2004). To achieve this goal, multiple scholars have illustrated 

the importance of embedding service learning and community engagement as a component of 

technical communication courses (Eble & Gaillet, 2004; Scott, 2004; Simmons, 2010). 
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Additionally, courses such as writing for non-profit, writing and activism, visual rhetoric, and 

public science writing can function as valuable sites for practicing students’ proficiency in 

communicating complicated technical and scientific information. Professional communication 

classrooms can integrate the content of social justice, media literacy, digital literacy, data 

literacy, visual literacy, and critical contextual thinking to prepare future rhetorically savvy 

citizens, whistleblowers, or community intellectuals (Ding, 2018).  

 

Limitations and Future Research Directions 

Although this research is a comprehensive, multi-layered analysis of the risk 

communication process in the Flint water crisis, I primarily examined the readily available 

materials in public, personal, and technical spheres such as online newspapers, personal 

narratives, social media content, and digital visualizations. These items, however, cannot 

exhaustively represent all the information sources that the Flint community resorted to during the 

crisis. As my analysis is based on discourse-analytical or critical rhetorical approaches, it can be 

strengthened by the authentic input from affected communities and various stakeholders, 

especially the types of offline communication artifacts circulated within the community and the 

actual communicative practices of local populations amid the crisis. Future research can further 

examine community-based participatory practices in navigating risks and develop deeply 

contextualized, localized models of risk communication by drawing on (digital) ethnography 

methods such as survey, interview, and observational studies.
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Appendix A 

Top 100 Keywords in the local news corpus 

Rank Frequency Keyness Effect Keyword Semantic category 

1 16211 1072.99 0.0266 flint Geographical names 

2 5213 880.39 0.0087 snyder Government, politics, and elections 

3 1049 616.55 0.0017 deq Government, politics, and elections 

4 8739 549.69 0.0144 state Government, politics, and elections 

5 18830 503.15 0.0308 water Public utility 

6 4485 348.76 0.0074 michigan Geographical names 

7 1213 330.85 0.002 schuette Crime, law, and order 

8 559 326.49 0.0009 mail Communication 

9 887 283.81 0.0015 lansing Geographical names 

10 2980 253.51 0.005 detroit Geographical names 

11 384 249.89 0.0006 mails Communication 

12 2183 227.15 0.0036 department Government, politics, and elections 

13 1143 170.47 0.0019 county Government, politics, and elections 

14 261 169.84 0.0004 calley Government, politics, and elections 

15 281 164.18 0.0005 kwa Public utility 

16 288 161.68 0.0005 mdeq Government, politics, and elections 

17 1506 156.78 0.0025 office Government, politics, and elections 

18 535 149.54 0.0009 treated Government, politics, and elections 

19 326 147.77 0.0005 township Geographical names 

20 2109 143.6 0.0035 emergency Government, politics, and elections 

21 211 137.3 0.0004 bwl Public utility 

22 662 132.19 0.0011 huron Geographical names 

23 1566 127.39 0.0026 governor Government, politics, and elections 

24 3382 123.33 0.0056 crisis General 

25 450 120.71 0.0008 legislature Crime, law, and order 

26 1697 116.15 0.0028 river Public utility 

27 2997 115.19 0.005 drinking Public utility 

28 800 114.09 0.0013 investigation Crime, law, and order 

29 472 107.79 0.0008 board Public utility 

30 2321 107.44 0.0039 million Money and commerce 

31 741 105.79 0.0012 court Crime, law, and order 

32 246 105.26 0.0004 sewerage Government, politics, and elections 

33 920 103.82 0.0015 attorney Crime, law, and order 

34 155 100.86 0.0003 msu Experts 
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35 176 97.72 0.0003 joints Substances and materials 

36 555 95.1 0.0009 genesee Geographical names 

37 687 93.42 0.0011 lake Public utility 

38 816 92.11 0.0014 services General 

39 1253 89.45 0.0021 gov Government, politics, and elections 

40 711 86.58 0.0012 treatment Public utility 

41 371 85.84 0.0006 ongoing Time 

42 667 84.88 0.0011 fund Money and commerce 

43 130 84.59 0.0002 baird Government, politics, and elections 

44 259 84.4 0.0004 oct Time 

45 551 83.69 0.0009 legal Crime, law, and order 

46 193 82.84 0.0003 sponsor Money and commerce 

47 12100 82.72 0.0199 said Communication 

48 377 82.14 0.0006 records Communication 

49 6011 81 0.01 city Geographical names 

50 558 80.16 0.0009 rep Government, politics, and elections 

51 984 79.31 0.0016 service General 

52 900 75.71 0.0015 lines Public utility 

53 129 74.77 0.0002 foia Crime, law, and order 

54 317 74.38 0.0005 contract Crime, law, and order 

55 147 73.93 0.0002 petition Civic actions, states, and processes 

56 972 72.99 0.0016 director Government, politics, and elections 

57 145 72.71 0.0002 dps Government, politics, and elections 

58 403 72.08 0.0007 tax Money and commerce 

59 200 71.92 0.0003 defendants Crime, law, and order 

60 1033 71.56 0.0017 rick Government, politics, and elections 

61 245 71.51 0.0004 fees Money and commerce 

62 286 71.36 0.0005 dan Government, politics, and elections 

63 186 71.15 0.0003 wyant Government, politics, and elections 

64 468 71 0.0008 order Crime, law, and order 

65 790 70.97 0.0013 weaver Government, politics, and elections 

66 165 70.75 0.0003 mistake Government, politics, and elections 

67 231 69.94 0.0004 muchmore Government, politics, and elections 

68 129 68.37 0.0002 bernero Government, politics, and elections 

69 283 67.67 0.0005 kildee Government, politics, and elections 

70 104 67.67 0.0002 revenues Money and commerce 

71 356 67.18 0.0006 jan Time 

72 172 66.96 0.0003 karegnondi Public utility 

73 673 66.61 0.0011 friday Time 
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74 590 66.53 0.001 information Communication 

75 102 66.37 0.0002 pscholka Government, politics, and elections 

76 102 66.37 0.0002 rowe Company 

77 581 66.08 0.001 employees Government, politics, and elections 

78 1078 65.5 0.0018 manager Government, politics, and elections 

79 912 65.24 0.0015 corrosion Government, politics, and elections 

80 315 65.08 0.0005 fixtures Public utility 

81 229 63.57 0.0004 ananich Government, politics, and elections 

82 96 62.47 0.0002 ledge Geographical names 

83 194 62.42 0.0003 lakes Public utility 

84 656 60.26 0.0011 filters Public utility 

85 880 59.51 0.0015 community Civic actions, states, and processes 

86 306 59.28 0.0005 distribution Public utility 

87 199 59.26 0.0003 spike Health and disease 

88 601 56.9 0.001 needs General 

89 786 56.66 0.0013 budget Money and commerce 

90 379 56.05 0.0006 release Government, politics, and elections 

91 109 56.02 0.0002 hollins Government, politics, and elections 

92 1187 55.19 0.002 quality Government, politics, and elections 

93 1212 54.95 0.002 control Government, politics, and elections 

94 619 54.63 0.001 expected 

Psychological actions, states, and 

processes 

95 1532 53.52 0.0026 help Government, politics, and elections 

96 208 53.41 0.0003 declaration Government, politics, and elections 

97 724 53.12 0.0012 appointed Government, politics, and elections 

98 145 52.06 0.0002 treasury Government, politics, and elections 

99 548 51.92 0.0009 continue Government, politics, and elections 

100 361 50.88 0.0006 replacement Public utility 



   

211 

 

Appendix B 

Top 100 Keywords in the national news corpus 

Rank Frequency Keyness Effect Keyword Semantic category 

1 1009 1338.73 0.0044 sanders Government, politics, and elections 

2 1309 992.36 0.0057 clinton Government, politics, and elections 

3 363 322.15 0.0016 percent Numbers and measurement 

4 157 290.47 0.0007 pruitt Government, politics, and elections 

5 338 256.11 0.0015 black Race and ethnicity 

6 419 251.02 0.0018 american General 

7 181 250.26 0.0008 hampshire Geographical names 

8 665 211.88 0.0029 trump Government, politics, and elections 

9 137 197.54 0.0006 carolina Geographical names 

10 135 183.82 0.0006 emails Communication 

11 342 180.04 0.0015 voters Government, politics, and elections 

12 481 173.22 0.0021 campaign Government, politics, and elections 

13 107 167.81 0.0005 iowa Geographical names 

14 169 166.11 0.0007 senator Government, politics, and elections 

15 251 161.88 0.0011 african Race and ethnicity 

16 117 160.86 0.0005 climate The world and environment 

17 234 160.36 0.001 debate Government, politics, and elections 

18 454 148.84 0.002 obama Government, politics, and elections 

19 332 148.5 0.0014 democrats Government, politics, and elections 

20 159 134.75 0.0007 south Geographical names 

21 82 133.3 0.0004 zika Health and disease 

22 545 130.98 0.0024 schools Education 

23 185 118.81 0.0008 americans General 

24 403 112.96 0.0017 democratic Government, politics, and elections 

25 154 103.26 0.0007 town Geographical names 

26 129 103.21 0.0006 teachers Education 

27 49 99.8 0.0002 pope Personal names 

28 218 96.04 0.0009 republicans Government, politics, and elections 

29 419 95.76 0.0018 national Numbers and measurement 

30 45 94.82 0.0002 newark Geographical names 

31 241 94.24 0.001 washington Geographical names 

32 39 91.23 0.0002 prom Education 

33 138 88.54 0.0006 utilities Public utilities 

34 259 82.29 0.0011 white Race and ethnicity 
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35 32 82 0.0001 schumer Government, politics, and elections 

36 32 82 0.0001 sulaiman Personal names 

37 77 77.68 0.0003 gun Crime, law, and order 

38 564 75.29 0.0024 school Education 

39 29 74.31 0.0001 bayonne Geographical names 

40 125 73.37 0.0005 bernie Government, politics, and elections 

41 36 73.05 0.0002 harlem Geographical names 

42 68 73.04 0.0003 vermont Geographical names 

43 47 71.25 0.0002 caucuses Government, politics, and elections 

44 532 70.78 0.0023 president Government, politics, and elections 

45 35 70.65 0.0002 hoosick Geographical names 

46 82 70.13 0.0004 delegates Government, politics, and elections 

47 50 69.99 0.0002 oklahoma Geographical names 

48 173 69.82 0.0007 tainted Public utilities 

49 27 69.18 0.0001 duke Geographical names 

50 71 68.68 0.0003 california Geographical names 

51 551 68.36 0.0024 agency Government, politics, and elections 

52 32 68.08 0.0001 batteries Public utilities 

53 35 66.49 0.0002 mississippi Geographical names 

54 82 66.22 0.0004 texas Geographical names 

55 50 65.42 0.0002 madison Geographical names 

56 44 64.86 0.0002 contests Government, politics, and elections 

57 209 64.45 0.0009 primary Government, politics, and elections 

58 488 64.24 0.0021 most Numbers and measurement 

59 25 64.06 0.0001 devine Government, politics, and elections 

60 180 62.52 0.0008 virginia Geographical names 

61 85 62.43 0.0004 nomination Government, politics, and elections 

62 123 61.96 0.0005 win Government, politics, and elections 

63 171 61.72 0.0007 small Numbers and measurement 

64 24 61.5 0.0001 chloramine Substances and materials 

65 57 61.47 0.0002 rubio Government, politics, and elections 

66 54 61.23 0.0002 jersey Geographical names 

67 51 61.19 0.0002 mcconnell Government, politics, and elections 

68 78 58.72 0.0003 polls Government, politics, and elections 

69 97 57.81 0.0004 anti Substances and materials 

70 163 55.79 0.0007 america General 

71 49 55.49 0.0002 cnn Government, politics, and elections 

72 46 55.46 0.0002 southern Geographical names 

73 63 53.71 0.0003 charter Education 
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74 189 53.36 0.0008 spending Money and commerce 

75 86 53.23 0.0004 chemical Substances and materials 

76 68 52.79 0.0003 aides Government, politics, and elections 

77 155 52.35 0.0007 private General 

78 41 51.77 0.0002 runner Government, politics, and elections 

79 64 51.43 0.0003 cruz Government, politics, and elections 

80 30 51.42 0.0001 allies Government, politics, and elections 

81 20 51.25 0.0001 wolverine Company 

82 78 50.98 0.0003 contaminants Substances and materials 

83 35 50.96 0.0002 nevada Geographical names 

84 173 50.4 0.0007 young Time 

85 26 49.28 0.0001 intelligence General 

86 115 49.2 0.0005 politics Government, politics, and elections 

87 34 48.86 0.0001 maine Geographical names 

88 19 48.68 0.0001 missoula Geographical names 

89 19 48.68 0.0001 sickouts Health and disease 

90 109 48.01 0.0005 class Numbers and measurement 

91 215 47.57 0.0009 students Education 

92 33 46.77 0.0001 electorate Government, politics, and elections 

93 34 46.46 0.0001 contaminant Substances and materials 

94 110 46.29 0.0005 email Communication 

95 18 46.12 0.0001 goodlatte Government, politics, and elections 

96 18 46.12 0.0001 sickout Health and disease 

97 66 45.17 0.0003 grew Numbers and measurement 

98 31 45.06 0.0001 christie Government, politics, and elections 

99 74 44.36 0.0003 points Government, politics, and elections 

100 39 44.02 0.0002 baltimore Geographical names 
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Appendix C 

Existing frameworks for static and interactive data visualizations 

Author Year Frameworks/Research 

Objects 

Elements of the 

Frameworks/Heuristics 

Genre: Static data visualizations 

Eppler & 

Aeschimann 

2009 A conceptual framework for 

risk visualization 

● Why (purposes) 

● What (contents) 

● For whom (target groups) 

● When (usage situations) 

● How (formats) 

Jones 2015 Cognitive heuristics for 

reconciling the perceptual 

and rhetorical features of 

visualizations 

● Representativeness 

● Availability 

● Affect 

Welhausen 2015 Visual risk communication 

of public health risks in 

intercultural contexts 

● Color 

● High versus low context 

● Collectivism versus individualism 

Welhausen 2017 Critically evaluate data 

visualizations 

● Perspective 

● Color 

● High versus low context  

● Design aesthetic (clean or cluttered) 

Welhausen 

& Burnett 

2017 Rhetorical tasks in 

visualizing public health 

risks 

● Correlation (spatial and temporal 

relationships) 

● Location (space and place) 

● Value (variables) 

Olman & 

DeVasto 

2020 Hybrid collectivity for 

environmental risk 

visualization 

● Configure rich, diverse collectives 

● Encourage collective-scale 

responses 

● Balance and integrate synoptic and 

analytic perspectives 

● Display a balanced uncertainty 

profile 

● Support symmetry among agents 

Genre: Interactive data visualizations 

Rawlins & 

Wilson 

2014 A typology of the agency 

between designers and users 

of interactive data displays 

● Static 

● Zoom/pan 

● Constrained 

● Shared 

● Unconstrained  

Richards 2015 Localized models of risk and 

usability in real users 

● Previous experiences 

● Place attachment 

● Changes in perception 

● Explorations of emotions 

Stephens, 2015 Evaluating the utility and ● Determine audience-stakeholder 
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DeLorme, & 

Hagen 

communicative 

effectiveness of interactive 

visualization through 

stakeholder engagement 

needs 

● Manage expectations of 

stakeholders and designers 

Stephens & 

DeLorme 

2019 User agency during 

interactive risk visualization 

tool development 

● Contextual factors 

● How users are understood or 

conceptualized by developers 

● Opportunities for users to provide 

input 

● Changes made to tools 

● Broader impacts of the 

development process 

Stephens & 

Richards 

2020 Develop interactive maps 

with community 

participation 

● Combine risk stories/narratives 

with interactive maps 
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