Lauren Richter, Alissa Cordner & Phil Brown, forthcoming, Sociological Perspectives
Producing Ignorance Through Regulatory Structure: The Case of Per-and
Polyfluoroalkyl Substances (PFAS)
Abstract:
This article examines how ignorance can be produced by regulatory systems. Using the
case of contamination from per- and polyfluoroalkyl substances (PFAS), we identify
patterns of institutionalized ignorance in U.S. chemical regulation. Drawing on in-depth
interviews and archival research, we develop a chemical regulatory pathway approach to
study knowledge and ignorance production through the regulatory framework, the Toxic
Substances Control Act (TSCA). Investigating TSCA’s operation, we consider why
PFAS were relatively recently recognized as a significant public health threat, despite
evidence of their risks in the 1960s. The historical context of TSCA’s enactment,
including the mobilization of the chemical industry, contributed to the institutionalization
of organizational practices promoting distinct types of ignorance based on stakeholder
position: chemical manufacturers who have discretion over knowledge production and
dissemination, regulators who operate under selective ignorance, and communities and
consumers who experience nescience, or total surprise.

INTRODUCTION
In the United States, environmental regulation is often framed as science-driven.
The dominant discourse around U.S. environmental health regulation and policy focuses
on the “best available” science and “evidence-based” interventions (National Research
Council 2010). Yet regulatory processes rely on knowledge and methods that may make
regulation less likely, bolster the interests of private sector actors, and constrain public
engagement. As an example of how regulatory frameworks produce ignorance, we
examine the case of how per- and polyfluorinated alkyl substances (PFAS) have been
produced, regulated, and contested in the U.S. Today PFAS are some of the most widely
studied chemicals and are subject to multiple state and federal level regulatory activities.
Yet until recently, PFAS were an obscure class of chemicals, despite significant
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contamination episodes across the U.S., Europe, and Australia, lawsuits against some of
the world’s largest chemical corporations, and decades of research documenting
pervasive global exposure in humans, wildlife, and drinking water. This class of
chemicals has drawn significant advocacy, media, and state regulatory attention
following a class-action lawsuit and accompanying epidemiologic study (C8 Science
Panel 2019), the 2014 discovery of PFAS drinking water contamination in Hoosick Falls,
New York (Rabinow 2019), nationwide testing of drinking water by the Environmental
Protection Agency from 2013 to 2015 (U.S. EPA 2017a), and recent discoveries of
nationwide drinking water contamination from the use of AFFF (aqueous film forming
foam) (Evans et al. 2020). However, internal industry documents reveal PFAS
manufacturers’ knowledge of PFAS toxicity starting in the 1960s (Steiner 1980; see also
Bilott 2019; Lyons 2007; Richter et al. 2018).
This paper explores why knowledge of PFAS toxicity only recently gained
attention, showing how the U.S. law regulating chemicals in commerce, the Toxic
Substances Control Act (TSCA), limits EPA’s ability to produce and use science in
chemical regulation, institutionalizes ignorance, and undermines society’s capacity to
adequately respond to hazards. Using a case study of the PFAS chemical class, we trace
the production of scientific knowledge and ignorance on PFAS across what we term the
chemical regulatory pathway, an approach to evaluating the knowledge production
practices that operate at different stages of a regulatory process that facilitates evaluation
of the impact of those practices on chemical use, human health, and the environment. In
contrast to a chemical “lifecycle” analysis that would study the movement of a PFAS
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compound from production to use to disposal, this approach follows PFAS through a
federal regulatory framework, inspired by Monica Casper’s (2013) call to understand
environmental health issues by “following the molecule.” We approach the chemical
regulatory pathway as a method for tracing what a regulation does within or across the
steps of its administration. We use a mixed methods approach to examine what
information is produced and what information is categorically omitted or undone in
distinct stages of regulation, attentive to de jure and de facto operation of the law (Harris
2012; Kiesler 1982). Through the chemical regulatory pathway, we follow PFAS through
three of TSCA’s regulatory domains: the new chemical approval process, chemicals in
use, and regulatory responses to contamination. Examining the historical context of
regulatory commitments (Frickel and Vincent 2007) in each domain, we consider how
and why TSCA favors particular types of knowledge and ignorance.
We begin by reviewing scholarship on scientific knowledge and ignorance
production, isolating three discrete forms of ignorance at play in the PFAS case. Next, we
briefly describe the emergence of PFAS as a class of chemicals worthy of examination.
After describing our mixed methods, we examine historical data on the factors that
shaped TSCA’s form and scope from 1971 until it passed into law in 1976. Our chemical
regulatory pathway approach identifies dynamics that facilitate selective ignorance
(Proctor 2008) and exacerbate “nescience” or a complete lack of knowledge (Gross
2007), demonstrating how certain forms of knowledge and ignorance can be linked. We
examine the construction of a regulatory scaffolding that bolsters selective ignorance and
cultures of forbidden knowledge, laying the groundwork for complete surprise. By
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identifying epistemic options in federal chemical policy, we gain opportunities to reorient
regulatory pathways to focus on substantive evaluation and cessation of harm,
reimagining oversight in favor of the protection of human health and the environment
over rapid chemical production.

THEORETICAL BACKGROUND
Sociologists of science and science and technology (STS) scholars use a range of
approaches to characterize the nature of scientific knowledge and ignorance production in
environmental issues (Hess 2009; Howard 2011), with growing attention to ignorance in
recent decades (Croissant 2014; Frickel and Vincent 2007; Gross 2007; Gross and
McGoey 2015; Hess 2019; Proctor 2008). We follow Frickel and Edwards (2014) in
defining ignorance as “domain-based absence of knowledge” (215). While ignorance is
commonly understood as an objective absence of information or “naïve state,” social
scientists and philosophers conceptualize a range of forms of ignorance (Gross and
McGoey 2015; Mueller 2017; Sullivan and Tuana 2007). Some scholars have focused on
the production of ignorance. Proctor (2008) distinguishes between ignorance as a
selective choice and ignorance as intentional or strategic; for example, deciding not to
gather data on a taboo subject versus intentionally withholding information from a second
party. Selective ignorance can be significant, as “once things are made unknown – by
suppression or apathy – they can often remain unknown without further effort” (Proctor
2008:8). Within the selective ignorance domain, we find that institutional rules or norms
can create forms of knowledge about the unknown deemed “forbidden” (Kemper et al.
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2011). That forbidden knowledge produces a normative boundary around types of
knowledge that should or should not be pursued (Kemper et al. 2011:478).
Other scholars have focused on whether ignorance is accompanied by awareness,
distinguishing between known unknowns and unknown unknowns (Gross 2007; Kerwin
2003). Gross describes “nescience” as a complete lack of knowledge, a “prerequisite for a
total surprise” (2007:751). Nescience or nichtwissen is associated with George Simmel’s
(1906) work, and distinct from other forms of ignorance as “an observer can only ascribe
nescience in retrospect” (Gross 2007:746). Thus, selective ignorance and nescience are
two fundamentally distinct forms or experiences of ignorance, yet may be related if
systems prevent the creation or dissemination of information. The related categories of
undone science – research that is not conducted because it does not align with elite
interests (Frickel et al. 2010; Hess 2009) – and unseen science – research that is
conducted by not shared beyond institutional boundaries (Richter et al. 2018) – describe
possible relationships between selective ignorance and nescience. We follow Gross’
(2007) call for research that builds on taxonomies of knowledge and ignorance to then
theorize relationships between discrete forms. This paper links the “upstream” production
of selective ignorance to the “downstream” production of both forbidden knowledge and
nescience. We demonstrate how intentional ignorance and organization-level
disincentives for knowledge production intersect, coexist, and evolve (Beamish 2020;
Vaughan 1999; Wylie 2018).
The PFAS case reveals multiple categories of ignorance, demonstrating that an
organization’s or actor’s social position can substantially shape how and what they can
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know. Some scholars caution against too great an emphasis on seemingly conspiratorial,
intentional production of ignorance, viewing ignorance as an often inevitable feature of
any knowledge production effort (Cordner 2015; Frickel and Edwards 2014; Gross and
McGoey 2015) or resulting from the tendencies of distinct academic disciplines or
institutional cultures (Kleinman and Suryanarayanan 2013; Helpler-Smith 2019). This is
complicated in documented cases where inaccurate knowledge and selective ignorance
are used to hinder regulation and litigation, as such behavior can be conspiratorial by
legal definition (Markowitz and Rosner 2002) or characterized by the intentional
“manufacture of doubt,” often by industry (Brandt 2007; Michaels 2008, 2020; Oreskes
and Conway 2010; Proctor 1995).
While there are rich historical accounts of industry engagement in the
manufacture of scientific doubt (often based on internal industry data made public by
successful litigation, e.g., Michaels 2008, 2020; Glantz et al. 1998), there is less
scholarship tracing forms of scientific knowledge and ignorance production through
discrete stages of a single regulatory framework (Frickel and Edwards 2014). In this
paper we argue for an approach that traces ignorance upstream, to understand the
institutional contexts of scientific decision-making, with attention to the people and
organizations active in the formation of TSCA in the 1970s. This effort aligns with work
by Hepler-Smith’s (2019), who brings scrutiny to “molecular bureaucracy,” those
conventions which inform how chemicals are categorized, ascertained, and ostensibly
controlled. We agree with Hepler-Smith’s (2019) argument that dominant modes of
chemical governance can undermine the potential for knowledge production on complex
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chemical substances like PFAS. This article pairs historical inquiry into the politics of
TSCA’s formation, with an examination of how contemporary scientific knowledge and
ignorance production unfold through EPA’s response to PFAS.
This chemical regulatory pathway and its relationship to forms of ignorance
pertain to the long-studied phenomenon, “regulatory capture,” or how regulated
industries work to exert control within the agencies designed to regulate them (Etzioni
2009; Edelman and Suchman 1997; Freudenburg and Gramling 1994; Michaels 2008,
2020). Often such analyses examine the revolving door by which regulatory agency
personnel move to industry jobs, where they bring personal connections and knowledge
of how to circumvent regulation (Walker and Rea 2014). The revolving door can also
include hiring or appointing industry professionals to play technical, leadership, and
advisory roles in a regulatory agency. Such practices are a long-standing feature of U.S.
regulatory contexts (Wylie 2018), and have been identified as a particularly prominent
feature of the Trump administration’s anti-regulatory EPA (Dillon et al. 2018). While
regulatory capture effectively explains a number of limitations in EPA chemicals policy,
this article describes how those weak laws then operate as pathways that structure the
production of uncertainty and ignorance.1 For example, in her analysis of agnotology and
fracking, Wylie (2018) writes that legal loopholes such as exempting fracking sites from
Clean Water Act regulations made it impossible for the EPA to track and monitor
unconventional hydraulic fracturing, creating “a regime of imperceptibility in which the
tools and infrastructures of environmental protection…function to make hazards less
perceptible” (286). This research raises significant questions about both moments of
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intentional design and systemic ignorance that construct Murphy’s (2006) regimes of
imperceptibility. Our research shows that multiple forms of ignorance are at play,
examining discretion in the PFAS case (in particular, the discretion to produce industrial
chemicals, shape legal frameworks, and craft solutions), and how those legal and
regulatory systems, once established, produce ignorance as routine practice.
Examining the types of scientific knowledge and ignorance produced in the U.S.
chemical regulatory process, we bridge political-economic analyses of environmental
science production and STS perspectives in the political sociology of science tradition.
As Schnaiberg and Gould (1994) argue, in the context of the U.S. capitalist economic
system, the intentions of parties engaged in scientific research matters. This perspective
distinguishes between impact-oriented science which focuses on enhancing knowledge of
the impacts of products or industries, and production-oriented science, which involves
research activities conducted for the purpose of generating material deliverables or
products to sell (Gould 2015). This distinction is helpful in the context of scientization,
where science is increasingly mobilized in regulatory processes to settle political, legal,
and social questions (Brickman et al. 1985; Kinchy 2012; Morello-Frosch et al. 2006).
For example, claims of objectivity or that “data speak for themselves” can be invoked by
chemical industry stakeholders to foreclose engagement with non-scientific questions,
such as conflict of interest in the production of data. The TSCA framework both allows
and relies on corporations to conduct impact-oriented research on the risks of their own
products, the health of employees, and emissions in local environmental media. This
creates potential for (and documented) conflict of interest in the production and
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interpretation of environmental and toxicological data (Krimsky 2004; Wagner 2004).2
We use the concept of impact-oriented science to evaluate if and how TSCA facilitates
investigation of the human health and environmental consequences of PFAS. Analyzing
the chemical regulatory framework demonstrates that EPA and non-industry affiliated
researchers are hampered in their ability to develop timely impact-oriented science that
could be used to promote public and environmental health regulation. Thus, this paper
focuses on how the development and functioning of chemical policy produces linked
forms of scientific ignorance.
While this article focuses on TSCA due to its central role shaping the EPA staff
response to PFAS, we acknowledge a number of assumptions and limitations in our
analysis. STS scholars urge caution regarding too great an emphasis on “neoliberal,
technocratic modes of environmental politics that depend on the capture of social power”
(Liborion et al. 2018: 333). For decades, if not centuries, in what is now the U.S., Black,
Indigenous, and people of color scholars and activists have criticized dominant myths
about the sanctity of American law, science, and contemporary regulatory structures as
means of universally “protecting” the lives of human beings or the environment (Bacon
2018; Bullard 2008; LaDuke 2017; Finney 2014; McGee and Greiner 2020). This
literature demonstrates that these institutions, developed in and by actors in the Global
North, are often the ones legitimating and accelerating permanent toxic pollution (Pellow
2007; Richter 2018a). As Boudia and Jas (2014) note, “science contributes to the
development of regulatory systems producing and spreading ignorance and scientizing
and legitimating public policies that naturalized the asymmetries between those affected
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by the contamination and those benefiting from them” (23-24). We write about TSCA not
because it is the best manner through which to address industrial pollution, but due to its
centrality to our conversations with stakeholders who articulated how TSCA constrained
their potential oversight and response to PFAS. Our evidence speaks to what TSCA does
in practice, often in contrast to how regulation is invoked in political and mainstream
media discourse.

BACKGROUND ON PFAS
PFAS are a broad class of chemicals widely used in industrial and consumer
applications. Among the approximately 5,000 PFAS compounds (OECD 2018), two
compounds are most widely known: perfluorooctanic acid (PFOA, frequently referred to
as C8 because of its chemical structure containing eight carbons, however see HeplerSmith (2019) on complexity of accurate PFAS terminology) used in the manufacture of
Teflon cookware coatings, and perfluorooctane sulfonate (PFOS), used in Scotchgard
fabric protectors, firefighting foam, and semiconductor devices.3 These chemicals have
been in production for decades: Teflon was discovered in 1938 by DuPont chemists
working with chlorofluorocarbons (CFCs), developed for use in World War II’s nuclear
weapons production, and first used in commercial products in 1949 (Altman 2019;
Hepler-Smith 2019; Lyons 2007). PFOA was studied by DuPont for toxicological and
exposure concerns starting in the 1960s, and 3M detected organofluorines in the blood of
production workers by 1976.4 Yet broader awareness of these PFAS within the regulatory
and academic science community did not occur until the late 1990s and early 2000s.
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The broader public discovery of PFOA contamination followed a path described
by (Brown and Mikkelsen 1997) as popular epidemiology in which lay people – often
residents in contaminated communities – identify illness clusters and link them to a
suspected pollution source (Richter et al. 2018). One family in particular, the Tennants,
eventually sued DuPont in 1999 after losing their entire herd of cattle to a mysterious
disease that emerged after DuPont began disposing chemical waste containing PFOA
next to their farm (Bilott 2019; Lyons 2007; Richter et al. 2018). Prior to the Tennants’
litigation, little research on the health or environmental impacts of PFOA or other PFAS
existed outside of that internally conducted by chemical industry (Richter et al. 2018). In
2001 after uncovering a substantial volume of data on PFOA toxicity through the legal
discovery stage of personal injury litigation, the Tennants’ attorney, Robert Bilott,
organized a class action lawsuit representing approximately 80,000 exposed residents of
the Mid-Ohio Valley (Bilott 2013). DuPont settled, agreeing to pay up to $70 million for
a health study of exposed residents with an additional $235 million in potential class
compensation if the chemical was proven to cause health harm (Jack W. Leach, et al. v.
E.I. du Pont de Nemours & Company 2001). Medical monitoring and epidemiological
research mandated through this litigation linked PFOA exposure to high cholesterol,
ulcerative colitis, thyroid disease, testicular and kidney cancers, and pregnancy-induced
hypertension (C8 Science Panel 2018). The scientific corpus on PFAS has grown
substantially in the past decade, and additional known health impacts of exposure to
PFOA and other PFAS include immune system suppression, endocrine disruption,
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obesity, reproductive problems, birth defects, other types of cancer, stroke, and
developmental problems in children (ATSDR 2018; EFSA 2020; Lau 2015).
Academic, regulatory, and advocacy studies documenting widespread exposure
have brought PFAS to the attention of a new, growing audience of environmental health
scientists and involved laypeople, especially residents whose drinking water is
contaminated with PFAS (Environmental Working Group 2017; Richter et al. 2018; U.S.
EPA 2017b). Public exposure to multiple PFAS compounds is ubiquitous: national
testing by the Centers for Disease Control (CDC) found PFAS in the serum of over 98%
the people tested (Calafat et al. 2007). These chemicals demonstrate the potential for lowdose toxicological and hormone disrupting effects, have an unusually long half-life in
blood serum, and they do not naturally degrade in the environment (Post, Cohn, and
Cooper 2012). While PFOA and PFOS are no longer manufactured in the U.S.,
substantial production of these compounds has shifted to Asia (OECD 2015:13). In the
U.S., polyether PFAS and other replacement compounds commonly called “short-chain”
PFAS are still widely used, despite growing concerns about exposures, persistence, and
toxicity (Danish Ministry of the Environment 2015; Sun et al. 2016; U.S. EPA 2017b).
Additional information on PFAS contamination, social discovery, and activism can be
found elsewhere (Bilott 2019; Judge et al. 2016; Lyons 2007; Richter 2018b; Richter et
al. 2018).

METHODS
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This paper is part of a larger research project that uses the PFAS class of
chemicals to investigate scientific controversy and the production of scientific knowledge
and ignorance (SSEHRI pfasproject.com). We use a mixed methodological approach
including multi-sited participant observation, in-depth interviews, and archival research.
Between July 2016 and February 2017, Richter completed seven months of participant
observation to learn how scientists, industry, regulators, and contaminated communities
are dealing with PFAS. Richter conducted research in two offices at the EPA (Office of
Research and Development, and Office of Pollution Prevention and Toxics); and the state
of Minnesota, a site of historic PFAS contamination and the location of a major PFAS
manufacturer’s headquarters. We conducted archival research of digital EPA dockets on
PFAS-related litigation and subsequent TSCA-related investigations, and reviewed
corporate archival documents at the Minnesota Historical Society.5 We additionally draw
on material from the Science History Institute’s (previously Chemical Heritage
Foundation) TSCA Oral History Project, which includes interview transcripts with key
parties involved in the development and implementation of TSCA in the 1970s. Our
research team collected observational data at public meetings regarding local PFAS
contamination throughout New England between June 2015 and October 2017, and,
continuing to the present, conducted 84 in-depth, semi-structured interviews with
regulatory scientists, industry staff, academic researchers, affected community members,
NGO scientists, and journalists. All unattributed quotes in the text come from project
interviews and observations. While this paper primarily refers to archival documents and
a subset of in-depth interviews, the analysis is informed by our larger research project,
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including fieldwork that led us to identify distinct elements of the chemical regulatory
pathway from the perspective of involved scientists, regulators, industry actors, and
impacted publics.
During the course of Richter’s 2016 fieldwork at the EPA, Congress passed the
Frank R. Lautenberg Chemical Safety for the 21st Century Act, the first reform to TSCA
since the law’s passage in 1976. In 2016, EPA staff reviewing new chemical applications
were in the process of interpreting reformed TSCA, and this process continues at present.
TSCA reform could expand the capacity for EPA staff to evaluate the safety of existing
chemicals, require increased justification for industry Confidential Business Information
(CBI) claims, and remove the requirement that EPA analyze economic costs prior to the
pursuit of any regulatory activity (Denison 2018; Krimsky 2017). While it is early to
evaluate the efficacy of TSCA reform, EPA leadership since the 2016 election does not
appear inclined to implement or advance changes to TSCA that would strengthen the
capacity of this law (Denison 2018). Thus, while this paper focuses on how chemical
regulation occurred under the pre–2016 version of TSCA, the challenges we reveal
remain pertinent to U.S. chemical regulation.

KNOWLEDGE AND IGNORANCE THROUGH TSCA
The multi-decade PFAS case provides a lens for examining scientific knowledge
and ignorance production within U.S. chemical policy. We first briefly situate the
formation of EPA and TSCA in the political and social movement context of the early
1970s. We then investigate how TSCA functions at the EPA as both a framework and a
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site of knowledge and ignorance production, following PFAS across three domains of the
law’s regulatory pathway: 1) the new chemical application process; 2) the study of
chemicals in-use, and 3) regulatory responses to chemical contamination and exposure.
We combine archival research and oral histories of TSCA’s formation with contemporary
interviews with state and federal regulators, scientists, industry staff, and advocates. This
mixed methodology allows us to consider how environmental crises can, in part, be
understood as the result of regulatory structures that facilitate the rapid release of
chemicals onto the market.
Contextualizing TSCA’s Formation
Accounts from federal EPA and state regulators show that early environmental
regulation following the EPA’s creation in 1970 was robust and aggressive, yet the EPA
was a site of competing agendas from its inception (Davies 2009; Landy et al. 1994;
Layzer 2012). By the early 1970s, progressive movements achieved significant moral
authority, and government accountability dominated U.S. public discourse (Barley 2010).
In response to this period of new regulatory oversight, private corporations organized
themselves to better protect their collective interests and shape the emergent regulatory
landscape (Layzer 2012).
The 1970s saw a rise in industry trade associations and organizations with the
capacity to lobby, make political contributions, issue public comments, and serve on
regulatory advisory boards. During this time, corporations mobilized into an “institutional
field for shaping public policy” (Barley 2010:780), constructing networks to achieve
particular shared interests through political engagement (Davies 2009; Layzer 2012;

15

(Powell 1971). Chemical trade associations started working with public relations firms,
following the successful product defense strategies of the tobacco and petroleum
industries (Brandt 2007; Michaels 2008). A central strategy in product defense is the
production and translation of science demonstrating product safety or raising uncertainty
regarding product harm (Cordner 2016; Michaels 2008; Proctor 1995; Vogel 2013). In
the early 1970s, under substantial pressure from the public and environmental
movements, U.S. policy makers engaged in drafting the first comprehensive chemical
regulatory framework (Davies 2009; Hepler-Smith 2019). The development of TSCA
was a site of significant chemical industry attention and activity.
Chemical Manufacturers and the Toxic Substances Control Act
TSCA governs regulation of the manufacture and use of industrial chemicals.
Between the establishment of EPA in 1970 and the passage of TSCA in 1976, years of
negotiation shaped the ultimate components of this law (Davies 2009; Jellinek 2010). In
the early 1970s, there was notable federal interest in creating a comprehensive chemical
control framework to re-position government vis-à-vis environmental risk (White House
Council on Environmental Quality 1971). Despite strong public and federal interest in
taking comprehensive action on chemical regulation, the Manufacturing Chemists
Association (now the American Chemistry Council [ACC]) worked to initially block and
then exert influence over this emergent chemical regulatory framework (Davies 2009;
Kelly 2016). Congressional testimony and oral histories of the individuals who developed
and oversaw TSCA in the 1970s, collected by the Science History Institute, depict a
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period of opposition followed by involvement by chemical companies facing new
regulation (Science History Institute 2009).
Clarence Davies, one of TSCA’s original authors, explains that TSCA was
initially proposed in 1971 and passed in 1976, a period where the Nixon and Ford
administrations faced strong public pressure to intervene in environmental problems
(Davies 2009). Those administrations were also criticized for maintaining close ties to the
fossil fuel and chemical industries (House Committee on Interstate and Foreign
Commerce 1976). Reflecting on Nixon, Davies said, “He hated environmentalists. He
hated the environment” but felt he had to do something (Davies 2009). In practice, this
meant that Republican leadership felt it necessary to appear to take meaningful action on
chemicals, even as agencies such as the Department of Commerce worked to undermine
the bill’s substantive capacity (Davies 2009). However, Davies explains that the
Department of Commerce was not able to stop the bill: “there was so much pressure to do
anything possible on the environment at that point, that, I think, they just didn’t have the
political muscle” (Davies 2009:11).
TSCA underwent significant revisions between its proposal in 1971 and its
passage in 1976, changes that some felt significantly weakened its ability protect public
health. In congressional testimony prior to the final TSCA vote, Senator John Durkin (DNH) stated:
The bill is a watered-down version of what I would call meaningful control on the
production of new chemicals. It does not require premarket testing of all new
chemicals. It does not provide for simple administrative mechanisms which the
Environmental Protection Agency will need to effectively keep potentially
harmful chemicals off the market. And it fails to authorize sufficient funds to
assure full implementation even of the bill as written, let alone more strenuous
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enforcement and testing…The bill which came out of the House-Senate
conference contained everything that could be squeezed from the chemical
companies and the Republican administration. (House Committee on Interstate
and Foreign Commerce 1976:1103-4)
Durkin’s comments align with a number of concerns that scientists, communities, and
scholars have raised about TSCA, both in the 1970s, over the last 40 years of its
implementation, and by scores of scientists whose contemporary work is constrained by
the law’s design. Davies (2009) describes the requirement that EPA demonstrate proof of
harm prior to taking substantive action as the “single most egregious provision in the
law.” He recounts being instructed by Nixon administration officials to revise drafts of
TSCA with attorneys from the Department of Commerce, including an attorney who
previously worked as an engineer for Dow Chemical (Davies 2009:9). In his role as a
senior staff member of the Council on Environmental Quality in the Executive Office of
the President, Davies recounts being closed in a room for two days with the Republican
General Counsel of the Department of Commerce, Jim Lynn:
A lot of perverse things that are in the law now got in there in that negotiation,
because... Lynn started with the goal of trying to subvert the bill, in effect. The
fact that he was a lawyer – and a pretty good lawyer – and that I was not gave him
a distinct advantage. So, you know, a lot of the procedural, legal hurdles in TSCA
really are due to that couple of days in negotiation (2009).
Importantly, the final TSCA law exempted virtually all pre-1976 “existing
chemicals” from regulation, grandfathering-in an estimated 60,000 chemicals as safe-bydefault. This exemption for in-use compounds was not unprecedented; for example,
between 1938 and 1962 the Food and Drug Administration had a similar policy for
existing drugs (FDA 2008). Yet exempting existing chemicals from risk evaluation
reduced EPA’s capacity to assess the potential toxicity of many thousands of widely used
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chemicals, thus inscribing many compounds into a permanent set of unknowns. In this
way, TSCA codified Proctor’s (2008) “selective ignorance,” or the intentional
construction of unknowns, demonstrating how once in place, an orientation towards
undone science can carry on without active engagement.
After Davies and Lynn wrote the initial bill, the draft spent six years on Capitol
Hill. Individual chemical companies and the Manufacturing Chemists Association played
important roles in the negotiations leading up to TSCA’s passage. Steven Jellinek, the
first EPA assistant administrator for toxic substances, recalled Congressman Eckhardt
(D-Texas) walking out on one meeting with DuPont officials during long negotiations
over TSCA’s ultimate content (Jellinek 2010). Notably, Jellinek described the final 1976
bill as one fundamentally compromised by industry: “I mean it was [called] the HeckertEckhardt bill…it was written by industry” (2010:5). Jellinek was referring to Richard
Heckert, who at that time served as DuPont’s vice-president and chair of the
Manufacturing Chemists Association.
While present-day regulatory and scientific ignorance of PFAS are frequently
attributed to their “unregulated” status, examining the context of TSCA’s formation and
the law’s weak design reveal historical, structural, political, and economic contributors to
their relatively recent discovery as emerging chemicals of concern. Internal documents
from both DuPont and 3M, made public through litigation, reveal histories of unseen
science, research and data that were not disclosed outside of select industry circles, dating
to before the passage of TSCA (Richter et al. 2018). PFAS compounds raised health and
safety concerns as early as the 1960s, and by 1975, chemical industry executives were
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aware of research on finding fluorine in samples of human blood, suggesting that
consumer products could be exposing the U.S. population to fluorine (Guy et al. 1976;
Grandjean 2017; Taves 1968). Weaknesses in TSCA suggest that chemical companies
were advocating for regulatory frameworks unable to apprehend or address classes of
compounds that were known to pose human health and global environmental risk (Lyons
2007; Grandjean 2017, 2018; ToxicDocs 2020).

PFAS and the Chemical Regulatory Pathway
Having reviewed the historical and political context of U.S. chemical regulatory
formation, we now consider how TSCA shaped the contemporary PFAS crisis. During
Richter’s fieldwork, formal and informal conversations on PFAS with scientists and
regulators frequently touched or centered on TSCA. The law mandated what they did,
how long they spent on evaluations, what data they could or could not see, and whom
they could speak with about chemicals protected by CBI rules. Using the PFAS example,
we examine scientific knowledge production through a chemical regulatory pathway that
traces a selection of key rules governing how chemical data are collected, disclosed,
redacted, and otherwise handled under TSCA. Specifically, we focus on the following
dynamics: voluntary data requirements for new chemical applications, chemical industry
discretion in claiming trade secret protection for chemicals in use, and limited landscape
of regulatory response to chemical contamination in human blood and drinking water.
The EPA has three major domains of responsibility under TSCA: 1) to collect
information on new and existing chemicals produced domestically; 2) to gather and
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produce data for assessing chemical risk; 3) to control chemicals determined to present
“unreasonable risk of injury to health or the environment” through rulemaking which can
include restrictions, labeling, and/or bans (U.S. Congress 1976). Table 1 identifies how
distinct forms of ignorance are produced through the orientation of select components of
TSCA. Theoretically, we categorize and juxtapose selective ignorance with forbidden
knowledge and nescience as PFAS move through the chemical regulatory pathway. The
table draws attention to how different forms of ignorance are experienced – as
intentional, forbidden, or a surprise – depending on social location. We identify how
particular stakeholders exert discretion over the states of ignorance they construct for
both themselves and others, influencing regulatory systems that ultimately place lay
people and fence line communities in states of nescience, or total surprise. The following
three sections detail the dynamics summarized in Table 1.

[Insert Table 1 About Here]

I. New Chemicals, Absent Data.
As we noted above, some PFAS were in production long before TSCA was
enacted, but others were first produced after 1976 and thus are considered “new
chemicals” by EPA. Chemical manufacturers are required to submit Pre-Manufacture
Notices (PMNs) to the EPA 90 days prior to production. For most PMN submissions,
empirical data on chemical toxicity or exposure are not required. The PMN review
process entails a multistage internal review of potential uses, exposure, toxicity,
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persistence, and bioaccumulation to determine whether the proposed chemical represents
an unreasonable risk. An estimated 80 percent of PMNs are determined to pose no
unreasonable risk (Cordner 2016; U.S. EPA 2012). As one EPA regulator explained in
2016:
I get about a thousand applications for new chemicals every year, and again
there's no data required when a company submits it and EPA has exactly 90 days
to say if they can make it, to do a risk assessment, if I have to say no, I have to
show that there's risk, otherwise they can just get approved.
While EPA can request more than 90 days to review a new chemical notice, ask for
additional testing data, or impose use restrictions on new chemicals, this rarely happens
(Cordner 2016; Geiser 2015). In conversations with EPA staff who evaluate new
chemical submissions, one staff member observed that the new chemical risk assessment
division of EPA is “fast-paced compared to other parts of the EPA they had worked,” and
that EPA staff take seriously the 90-day review mandate (Author field notes 2016). Such
urgency is notable for this particular division of the agency, and stands in contrast to
other domains of EPA responsibility, such as the enforcement of regulations or the
processing of civil rights complaints, whose deadlines are routinely missed by years
(Buford and Lombardi 2016; U.S. Government Accountability Office 2011).
Given the current normality of absent data on chemical toxicity and exposure,
EPA staff devise a range of strategies for evaluating PMNs in a short time period. TSCA
does not mandate that PMN submissions include toxicity or exposure testing data, nor
descriptions of analytical standards or methods to measure and detect compounds. Of the
estimated 36,000 new chemical PMNs submitted between 1979 and 2008, 67 percent
contained no test data (U.S. EPA 2008). With such limited information, EPA scientists
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initially review an application by looking at chemical compound structure, using a “readacross” or analogue method that identifies existing compounds with similar structures.
Based on this process, EPA risk assessors must quickly determine whether the new
chemical raises concern or can move forward in the review process. Amid chronic
staffing shortages and budget uncertainty, one scientist estimated that during a busy week
they might have less than 30 minutes to review their portion of a PMN. In review of
PMNs, this process institutionalizes the extrapolation of potential safety and risk based
on modeled chemical behavior and analogue-based comparisons with existing
chemicals.6 This set of conditions favors rapid approvals over basic testing of new
chemicals, for example to characterize their toxicity, environmental fate and transport, or
even assessing capacity of municipal drinking water facilities to remove new chemical
compounds once they are released. Furthermore, Wagner (2004) argues that TSCA
disincentivizes companies from submitting voluntary data on their chemical products, as
disclosing information on health or environmental risk could compromise their ability to
produce and sell a product, especially when companies are unlikely to face substantial
repercussions for failure to produce or disclose data.7
A PMN process that does not require data or analytical standards on new
chemical compounds prevents impact-oriented research on chemicals in this class by
independent scientists at EPA or other research institutions. Analytical methods are the
guidelines or instructions that allow chemists to produce research on compounds that is
replicable and validated. Analytical standards contain known quantities and/or purities of
compounds and allow scientists to develop quantitative methods for specific matrices
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(e.g., drinking water, blood serum, soil) that are precise and replicable. In the case of
PFAS, one scientist explained that ideally PMN applications would require companies to
provide raw chemical samples and analytical standards as part of the required information
disclosed in a premanufacture application. However, most new chemicals are approved
without such information and materials. This has important consequences on independent
scientific knowledge production. For example, if a scientist sampled drinking water and
was curious as to whether new PFAS were present, they would not have a sample of the
compound and its transformation products to use as a standard to confirm the presence or
absence of the new PFAS in various environmental media. That makes it time-consuming
(and less definitive) for non-industry researchers, even those working at EPA, to
characterize the specific chemical’s durability, toxicity, potential for bioaccumulation, or
environmental disposition, since scientists who want to understand the presence of
chemicals across environmental media have to develop the very laboratory methods for
doing so without an analytical standard of the compound to confirm its identity. This
requires a substantial use of public agency time and resources. Even when this
information is provided by chemical manufacturers, it is generally sequestered inside the
EPA Risk Assessment Division by CBI claims, rendering it invisible to EPA researchers
working in other offices without CBI access (Wang et al. 2017).
Importantly, analytical standards, methods, and raw material samples are required
to be provided by chemical pesticide manufacturers under the Federal Insecticide,
Fungicide, and Rodenticide Act, and those methods are then validated by EPA scientists
(U.S. EPA 2018). Thus, there is federal regulatory precedent for such a requirement to be
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made of chemical manufacturers. In contrast, under TSCA it is methodologically
prohibitive for regulatory scientists, academic scientists, or commercial laboratories to
study thousands of PFAS without access to the needed identifying information or analytic
standards. The result is a chemical approval process that, by design, both omits and
substantively prohibits the downstream collection of data pertaining to environmental and
human health effects by regulatory and academic scientists, let alone members of the
public.
Thus, decisions made in TSCA’s early design, including grandfathering-in
existing chemicals and a rapid, data-poor new chemical review process, institutionalize
selective ignorance into the operation of chemical regulation. At this stage in the
chemical regulatory pathway, regulators and scientists are aware that certain domains of
information are systematically absent, and utilize strategies such as analogue chemical
evaluation to compensate for known unknowns. The fragility of this work-around tactic is
brought into sharp relief when dealing with a family of chemicals like PFAS that possess
unique physicochemical properties.8

II. Chemicals in Use: Searching in the Dark
Studying currently used industrial chemicals such as PFAS poses a range of
challenges. There is little information on the use and location of chemicals throughout
our economy, since there are no chemical reporting or tracking systems along national or
international supply chains (Geiser 2015). TSCA’s sections 8, 12, and 13 require that
manufacturers comply with record keeping and reporting requirements, including
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submitting basic information about chemical production and use through the Chemical
Data Reporting rule, and inform the EPA of any chemical substances or mixtures that
pose potential risk to human health or the environment. Beyond these requirements,
manufacturers are able to claim submitted information as CBI. CBI information is
available only to designated EPA offices and approved staff; it cannot be shared with
other EPA offices, staff or government agencies without prior approval, and it cannot be
released to the public. Employees who improperly handle or intentionally disclose CBI
data can face criminal imprisonment and fines of up to $5,000 (U.S. Congress 1976; U.S.
EPA 2003). For industry, however, there are no costs for claiming information as CBI
and there is little de facto oversight of (or apparent repercussion for) the inappropriate use
of CBI claims (Denison 2018).
CBI claims can include chemical formulas, manufacturing processes and expected
byproducts, the uses of the chemical, volume and location of production, and health and
safety data, claims which are difficult for EPA to challenge without a lengthy legal
entanglement (Geiser 2015).9 Though companies ostensibly make CBI claims to protect
industry trade secrets from peer industry competitors, CBI designations constrain internal
EPA work. During Richter’s research at EPA, one scientist explained that CBI claims
make it difficult to study the environmental fate and transport of short-chain replacement
PFAS, because scientists do not know what to look for, let alone how to analyze
unknown compounds in the lab absent basic chemical information or analytical standards.
Non-industry stakeholders including advocates, academic scientists, and EPA researchers
express frustration with the capacity for CBI claims to undermine evaluations of the
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presence and behavior of chemicals across environmental media, including human bodies
(Denison 2018; Wang et al. 2017; Wylie 2018).10
Current CBI policy logistically blocks and culturally deters regulatory scientists
from producing impact-oriented science. The penalties for violating CBI policy transform
basic types of scientific inquiry into potentially nonnormative, criminal behavior (U.S.
EPA 2003). Thus, CBI claims turn research on chemical impacts into “forbidden”
knowledge, knowledge that is categorized as unnecessary or dangerous for certain
stakeholders for social reasons (Kempler et al. 2011). CBI claims magnify the social
production of ignorance by prohibiting independent monitoring and impact research on
PFAS, despite the population’s ubiquitous exposure to these compounds since the 1960s.
The types of selective ignorance examined thus far – from grandfathering-in existing
chemicals in 1976 to cultures of forbidden knowledge surrounding CBI data – once
institutionally put in place, can grow without effort or intention (Proctor 2008).

III. Weak Regulatory Response to PFAS
The regulatory response to PFAS in the U.S. has been characterized by voluntary
phase-outs, circumscribed regulatory activities, non-binding advisories, and limited
chemical class-based activity. Since the EPA’s 1991 legal failure to ban the use of
asbestos, TSCA’s criteria for banning a chemical has been widely perceived as
impossible to meet.11 While the EPA had registration data on some PFAS through TSCA,
and there was a small body of peer-reviewed literature on PFOA and PFOS, little
attention paid to PFAS by federal regulators until the early 2000s (Hepler-Smith 2019).
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This changed following litigation in the Mid-Ohio Valley mandated internal industry
disclosures on PFOA, medical monitoring, and epidemiological research (C8 Science
Panel 2019), and the EPA and industry were pressured by advocacy organizations like the
Environmental Working Group to act on PFAS (Richter et al. 2018). In 2006 EPA fined
both DuPont and 3M for their failures to disclose data on PFOA and PFOS environmental
and human health risks, including withholding internal data on pregnant female workers
in the Teflon division and birth defects in 1981 (DuPont 1981). However, the fines were
much lower than the penalty amounts stipulated in TSCA guidelines: DuPont was fined
approximately $16 million but based on the duration of the TSCA violation they could
have been fined $313 million (EWG 2007).
In 2000, shortly after 3M toxicologist-turned-whistleblower Rich Purdy resigned
due to concerns over the firm’s refusal to release data on PFOS (Purdy 1999), the
company announced a phase-out of PFOS-based chemical products (U.S. EPA 2000).
Other PFAS manufacturers continued to produce PFOS in the U.S. until litigation and
advocacy by Robert Bilott prompted some public interest. Research during this time led
by EPA scientists identified developmental toxicity effects of long-chain PFAS in mice
and rats (Lau et al. 2003). Starting in 2006, the EPA and eight global PFAS producers
negotiated the PFOA Stewardship Program, a voluntary agreement to phase-out certain
PFAS by 2015 (U.S. EPA 2013). As part of this agreement, the EPA and chemical
industry asserted that PFAS risk was influenced by the number of carbons in a chain,
because chain length was believed to influence bioaccumulation potential (EPA 2018).
This allowed companies to comply with the phase-out agreements by producing short-
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chain and polyether PFAS, technical designations based on compound structure. Shortchain and polyether PFAS became the alternate or replacement for the legacy PFAS, such
as PFOA and PFOS, that were phased out by U.S. chemical manufacturers. Due to the
complexity of the PFAS class, some scientists feel that it is possible for companies to
follow the letter but not the spirit of the PFOA Stewardship Program. For example,
regulatory specifications such as contiguous perfluorinated carbons mean that breaking
the contiguity of a carbon chain by placing a different type of atom within that chain
could be permissible under the voluntary agreement. Given this complexity, chemical
industry staff and paid representatives can position themselves as the only parties who
understand their compounds.
PFAS manufacturing companies, along with their major trade association the
ACC and affiliated groups such as FluoroCouncil, characterize this voluntary phase out
of long-chain PFAS as one where the science has demonstrated a distinct scientific
difference between long-chain and short-chain PFAS (FluoroCouncil 2020). They
emphasize that regulation of long-chains should not impact the use of short-chains. In
contrast to this understanding of the long-chain phase out, one regulatory agency staff
member characterized the phase-out in this way:
TSCA is a very, very weak chemical apparatus…We tend to regulate by
agreement, to get the chemical companies to agree to shift when they see the
writing is on the wall, when they understand that there is enough data and interest
in particular compounds…So these big companies that were operating in the U.S.
agree to phase out C8 [PFOA] and longer perfluorinateds... EPA can be seen as
effective, and doing something for public health and the environment. The
industries can be seen as concerned about public health and innovation... by doing
two things: they won’t make long-chains, but can do [short-chains].
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There are a number of interpretations of the EPA’s PFOA Stewardship Agreement. Some
academic scientists express concern over voluntary industry replacement logics, writing
“due to current common industrial practices, structurally similar PFAS are developed to
replace problematic PFAS…this may result in similar issues related to the existing PFAS
(continuously) recurring in the future” (Wang et al. 2017:2513). The EPA staff member
quoted above expanded on the replacement situation:
They [industry] are making a whole range of compounds designed to give the
same chemical performance, but they haven’t done an adequate job of
characterizing their biological persistence, biomagnification and their
toxicity…we’re exactly where we were in 2005, where we don’t have standards,
we don’t really know what these compounds are. It’s as if we haven’t learned
anything.
Growing research supports environmental and human health concerns regarding
replacement PFAS (European Chemicals Agency 2019). Federal and international
regulators explained in conversations that while short-chain PFAS may move through
human bodies more quickly, they still do not break down in the environment, are highly
mobile, and are now accumulating in bodies of water, which poses new concerns for local
drinking water and wastewater treatment facilities around the world (Kwiatkowski et al.
2020).
Absent comprehensive class-based regulatory action as seen in the case of
chlorofluorocarbons (CFCs) and the ozone hole (Gareau 2013), a dominant regulatory
approach used by the EPA includes Significant New Use Rules (SNURs), Enforceable
Consent Agreements (ECAs), and advisory drinking water levels. One former
government regulator described SNURs as an attempt to “close the door” behind
compounds that industry voluntarily phased out, requiring permission from EPA if a
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chemical company opts to produce a certain compound restricted from use by the SNUR.
This interviewee described the logic of using SNURs shortly after 3M announced their
phase-out of PFOS, “basically it was an attempt to say, okay 3M’s getting out of these
chemistries, we’re gonna prevent others from getting into it. And that’s what the SNURs
were for.” From 2000 to 2013, EPA issued at least four substantial SNURs on different
sub-groups of PFAS: a 2002 SNUR that included 75 PFOS-related compounds
voluntarily phased out by 3M between 2000 and 2002; a second 2000 SNUR for 13
PFOA-related compounds included in 3M’s phase-out; a 2007 SNUR on 83 sulfonate
PFAS believed by EPA to no longer be manufactured or imported into the U.S. and a
2013 SNUR that prevents any new use of certain PFAS as part of carpets or carpet
treatment products (Henry and Libelo 2015). ECAs have typically been used by the EPA
to address localized contamination: for example, in the case of DuPont PFAS
contamination in Parkersburg, West Virginia, EPA and DuPont entered into an ECA
regarding the drinking water contamination levels above which DuPont would provide
residents with an alternative drinking water source. Additionally, under the Safe Drinking
Water Act (SDWA), the federal EPA has issued lifetime health advisories for two PFAS
in drinking water: PFOA and PFOS at 70 part per trillion combined (U.S. EPA 2016).
These are non-binding, non-enforceable health guidelines for states, local authorities, and
water systems dealing with PFAS contamination, though some states have moved
forward with guideline levels for various PFAS (Cordner et al. 2019), including
enforceable Maximum Contaminant Levels (MCLs) that are significantly lower than the
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EPA’s non-enforceable level (e.g., New Jersey Department of Environmental Protection
2020).
Our chemical regulatory lifecycle approach illustrates how chemical substitution
(what critics view as “regrettable substitution”) is not only possible, but is framed as
scientifically legitimate by both EPA and industry. Mapping discrete elements of TSCA’s
structure (Table 1) while considering the historical context of the law’s formation, reveals
how substantive scientific information emerges on chemical risk. Our analysis suggests
that the context and form of ignorance matters. In particular, structural features of TSCA
created selective ignorance which, in part, shaped the conditions of nescience among
downstream impacted stakeholders who found themselves unable to either identity or
evaluate PFAS risk (Richter et al. 2018).

DISCUSSION AND CONCLUSION
This article follows PFAS through the chemical regulatory pathway to explain
how elements of TSCA, from its codification in the 1970s to its evaluation of new
chemicals today, hinders the production of impact-oriented scientific knowledge. We
argue that the design of the law and its de facto implementation do at least three things:
produce selective ignorance, instill a culture of forbidden knowledge within EPA, and,
absent substantive regulatory or litigation-related intervention, magnify nescience for
downstream stakeholders. When considering elements of TSCA’s regulatory framework
as a linked pathway, there are notably distinct orientations to scientific evidence at the
initial stage of new chemical review, and later stages of potential regulation of a
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compound in use. In the data-poor, fast paced phase of new chemical review, TSCA can
be used to claim that an absence of data is proof of safety (similar to a Type II error, a
false negative). However, when evidence of potential risk raises interest in taking some
sort of regulatory action, TSCA’s orientation to data becomes remarkably different. At
this stage of the regulatory pathway, areas of ignorance provide justification for inaction.
As we map in Figure 1, the design of TSCA codifies selective ignorance, deters impactoriented science production within EPA, and transforms how scientific ignorance is
experienced across time and space.
[Insert Figure 1 About Here]
The social and institutional production of ignorance is central to understanding
TSCA’s failure to adequately identify or respond to the risks of PFAS. Specifically, we
urge further inquiry into how moments of intentional production of ignorance –
ostensibly the substantial chemical industry role in shaping TSCA – may have helped
codify regulatory logics such that undone and unseen science become normal
organizational practice. For regulatory and academic scientists, such barriers toward
investigating existing chemicals transform the pursuit of impact-oriented knowledge into
areas of nescience that are completely unknowable, or areas of forbidden knowledge,
where certain scientific inquiries are deemed inappropriate, dangerous, even illegal due to
proprietary claims. Thus, data on chemicals become categorically inaccessible for
regulators, scientists, and broader publics.
In the case of TSCA in general and PFAS regulation in particular, selective
ignorance begets further ignorance. As depicted in Figure 1, absent strong regulation,
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nescience is experienced by chemical industry factory workers, fenceline communities,
academic scientists, product manufacturers purchasing patented non-stick coating
mixtures, state public health and environmental regulators, and local waste water and
drinking water treatment facility operators. Future research should examine whether these
consequences of TSCA’s chemical regulatory pathway are shared with other chemical
regulatory pathways in different locations and scales of governance.
Challenges to unseen and undone science periodically disturb the regime of
imperception around PFAS, drawing attention to chemical nescience. This is
demonstrated in the recent growth of contamination discoveries (e.g., CDC 2017; U.S.
EPA 2017a; Washington et al. 2020) and evidence of broad national contamination
through biomonitoring programs at the Centers for Disease Control, and the EPA’s
periodic testing of unregulated contaminants in large public water supplies, both of which
identified population-level exposure to PFAS (CDC 2017; U.S. EPA 2017a). The PFAS
Contamination Database at Northeastern University was originally released in 2017 with
approximately 50 sites; it currently contains over 340 specific sites and 390 contaminated
water systems (PFAS Project 2020). Ignorance driven by unmatched industry discretion
perpetuates cycles of nescience for downstream actors. Communities across the U.S. have
recently discovered decades of contamination involving the need to warn water users,
hire consultants to determine the extent of contamination, spend money on filters and/or
alternative water supplies, negotiate with state and other entities, all while rapidly
learning about sub-groups of the PFAS class, and often bearing the additional burden of
educating medical providers about the risks and known health effects of PFAS exposure.
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In practice, the magnitude and scope of ignorance compound across time and
space. Ahistorical narratives depicting states of naïve ignorance erase the knowledge,
intentions, and actions of uniquely positioned private actors and institutions that have
consistently exerted influence over TSCA’s form and mundane function for decades. In
the absence of regulatory capacity, researchers and government agencies can learn much
though the discovery process in litigation, as in the landmark DuPont case and in a recent
one involving 3M (Bilott 2019; State of Minnesota 2020). Researchers, advocates, and
others can play an important role in obtaining more data through this approach.
Knowledge of the adverse human health effects of PFAS arose from popular
epidemiology (Brown and Mikkelsen 1990) in West Virginia, and through contentious
litigation that both revealed internal industry research and mandated independent medical
monitoring and population health studies (C8 Science Panel 2019; Judge et al. 2016).
The PFAS case raises questions regarding the capacity of private corporations like
DuPont, 3M, and their trade industry associations, to shape public policy indirectly
through influence over knowledge production and directly through regulatory capture.
EPA’s predominantly voluntary response to PFAS contamination, coupled with
industry’s discretion over, and use of, replacements, has resulted in selective ignorance
facilitating not only continued global production, but potentially expanded production of
the PFAS class (Gold and Wagner 2020; Wang et al. 2017). The contemporary, iterative
discovery of numerous sites of PFAS contamination around the world is not a failure of
scientific knowledge but a product of organized ignorance (Frickel and Edwards 2014).
The chemical regulatory pathway offers a model for examining the de jure and de facto
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operation of public policy. This case demonstrates the need for precaution and public
accountability in the governance of chemical production and use. Even in the 1970s at the
height of the mainstream U.S. environmental movement, conception of the EPA, and
drafting of TSCA, actors and organizations opposed to environmental protection secured
a scaffolding that undermined the law’s capacity to address toxic substances.
After undergoing major legal reform in 2016, TSCA’s epistemic logics around
evidence continue to prioritize protection of chemical use rather than public health (Gold
and Wagner 2020). During a 2019 House Oversight Committee Hearing on PFAS, “The
Devil They Knew,” Representative Harley Rouda (D-CA) asked Jane Luxton, a corporate
attorney, if human beings should be treated as guinea pigs by letting them be exposed to
untested chemicals. Luxton responded:
No, of course that is not what I am suggesting. We don’t know what we don’t
know about many things. But our laws don’t operate that way. Our laws require
that there be some risk-based knowledge to justify regulating something, and for
things where we don’t have any reason to believe they are toxic. We have no
scientific evidence of that. We can’t ban them in advance. [emphasis added].
Thus the chemical regulatory pathway precludes adequate knowledge of chemical risk
before production begins, and constrains the development of additional knowledge
through mechanisms we have described in this paper. In the PFAS case, absent
substantial change to the production of industrial chemicals, workers and fenceline
communities will continue to bear the burden of both discovering and proving the
adverse impacts of toxic chemicals. Beyond supporting regulatory legal frameworks that
anticipate and resist capture (Barkow 2010), we are encouraged by work that questions
the assumed necessity of toxic chemicals (Boudia and Jas 2014; Cousins et al. 2020;
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Liboiron et al. 2019; Murphy 2006; Shapiro et al. 2017). Our findings support
environmental justice and STS efforts to center values in collective decision making,
situating science as one of many tools available to support governance and attempts to
remediate what may be irreparable harms.

37

REFERENCES
Altman, Rebecca. 2019. “Time-bombing the future.” Aeon. Retrieved July 10, 2020
(https://aeon.co/essays/how-20th-century-synthetics-altered-the-very-fabric-of-usall).
Agency for Toxic Substances & Disease Registry. 2018. Toxciological Profile for
Perfluoroalkyls. Retrieved July 3, 2020
(https://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=1117&tid=237).
Bacon, J. M. 2018. “Settler Colonialism as Eco-Social Structure and the Production of
Colonial Ecological Violence.” Environmental Sociology 5(1): 59-69.
Barkow, Rachel E. 2010. “Insulating Agencies: Avoiding Capture Through Institutional
Design.” Texas Law Review 89(1):15–79.
Barley, Stephen R. 2010. “Building an Institutional Field to Corral a Government: A
Case to Set an Agenda for Organization Studies.” Organization Studies
31(6):777–805.
Beamish, Thomas D., 2002. "Waiting for Crisis: Regulatory Inaction and Ineptitude and
the Guadalupe Dunes Oil Spill." Social Problems 49(2):150-177.
Bilott, Robert. 2013. “Letter to Bruce Tierney at the Agency for Toxic Substances and
Disease Registry.” Washington, DC: US Environmental Protection Agency.
Bilott, Robert. 2019. Exposure: Poisoned water, corporate greed, and one lawyer's
twenty-year battle against DuPont. New York: Atria Press.
Blake Mariah. 2015. Welcome to beautiful Parkersburg, West Virginia: Home to one of
the most brazen, deadly corporate gambits in US history. The Huffington Post.
Available at: http://high- line.huffingtonpost.com/articles/en/welcome-tobeautiful-parkersburg/ (accessed 1 January 2016).
Boudia, Soraya, and Nathalie Jas, eds. 2014. Powerless Science?: Science and Politics in
a Toxic World. New York: Berghahn Books.
Boullier, Henri. 2016. "Évaluer des dossiers «vides»." Terrains & Travaux (1): 41-61.
Boullier, Henri, David Demortain, and Maurice Zeeman. 2019. "Inventing Prediction for
Regulation: The Development of (Quantitative) Structure-Activity Relationships
for the Assessment of Chemicals at the US Environmental Protection Agency."
Science and Technology Studies 32(4): 137-157.

38

Brandt, Allan M. 2007. Cigarette Century: The Rise, Fall, and Deadly Persistence of the
Product that Defined America. New York: Basic Books.
Barajas, Michael. 2017. "Your Right Not to Know About that Exploding Chemical Plant
Near Houston." The Texas Observer. Retrieved July 10, 2020:
(https://www.texasobserver.org/your-right-not-to-know-about-that-explodingchemical-plant-near-houston/).
Brickman, R. J., S. Jasanoff, and T. L. Ilgen. 1985. Controlling Chemicals: The Politics
of Regulation in Europe and the United States. Ithaca: Cornell University Press.
Brown, Phil and Edwin J. Mikkelsen. 1990. No Safe Place Toxic Waste, Leukemia, and
Community Action. Berkeley: University of California Press.
Buford, Talia and Kristen Lombardi. 2016. Report Slams EPA Civil Rights Compliance.
Washington, D.C.: Center for Public Integrity.
Bullard, Robert D. 2008. Dumping in Dixie: Race, Class, and Environmental Quality.
Boulder: Westview Press.
C8 Science Panel. 2019. Retrieved February 10, 2019. (http://www.c8sciencepanel.org.)
Calafat, Antonia M., Lee-Yang Wong, Zsuzsanna Kuklenyik, John A. Reidy, and Larry
L. Needham. 2007. “Polyfluoroalkyl Chemicals in the US Population: Data from
the National Health and Nutrition Examination Survey (NHANES) 2003-2004
and Comparisons with NHANES 1999-2000.” Environmental Health
Perspectives 1596–1602.
Casper, Monica J. 2013. Synthetic Planet: Chemical Politics and the Hazards of Modern
Life. New York: Routledge.
CDC. 2017. Per- and Polyfluorinated Substances (PFAS) Factsheet. Atlanta: Centers for
Disease Control and Prevention.
Cordner, Alissa, Vanessa De La Rosa, Laurel Schaider, Ruthann Rudel, Lauren Richter,
and Phil Brown. 2019. PFAS Drinking Water Guideline Levels: The Role of
Scientific Uncertainty, Risk Assessment Decisions, and Social Factors. Journal of
Exposure Science & Environmental Epidemiology. 29:157-171.
Cordner, Alissa. 2015. “Strategic Science Translation and Environmental Controversies.”
Science, Technology & Human Values 40(6):915-938.
Cordner, Alissa. 2016. Toxic Safety: Flame Retardants, Chemical Controversies, and
Environmental Health. New York: Columbia University Press.

39

Council on Environmental Quality. 1971. The Second Annual Report of the Council on
Environmental Quality. Washington, D.C.
Cousins, Ian T., Gretta Goldenman, Dorte Herzke, Rainer Lohmann, Mark Miller, Carla
A. Ng, Sharyle Patton, et al. 2020. “The Concept of Essential Use for
Determining When Uses of PFASs Can Be Phased Out.” Environmental Science:
Processes & Impacts (21)11: 1803–15. https://doi.org/10.1039/C9EM00163H.
Croissant, Jennifer L. 2014. "Agnotology: Ignorance and Absence or Towards a
Sociology of Things That Aren’t There." Social Epistemology 28(1):4-25.
Danish Ministry of the Environment. 2015. Short-Chain Polyfluoroalkyl Substances
(PFAS). A Literature Review of Information on Human Health Effects and
Environmental Fate and Effect Aspects of Short-Chain PFAS.
Davies, Clarence. 2009. “The Toxic Substances Control Act: From the Perspective of J.
Clarence Davies.” Oral History Program. Science History Institute, Philadelphia,
PA.
Davies, Clarence and Charles F. Lettow. 1971. The Toxic Substances Control Act of
1971. Washington, D.C.: The President’s 1971 Environmental Program.
Denison, Richard. 2018. No Justification: Substantiations for Rampant New Chemical
CBI Claims Are Deficient or Lacking Altogether. Environmental Defense Fund.
Dillon, Lindsey, Christopher Sellers, Vivian Underhill, Nicholas Shapiro, Jennifer Liss
Ohayon, Marianne Sullivan, Phil Brown, Jill Harrison, Sara Wylie, and the “EPA
Under Siege” Writing Group. 2018. "The Environmental Protection Agency in the
Early Trump Administration: Prelude to Regulatory Capture"The American
Journal of Public Health. 108(S2), S89-S94.
DuPont. 1981. "Personal & Confidential: C-8 Blood Sampling Results." Available from
U.S. EPA Docket AR226 and ToxicDocs.com.
Edelman, Lauren B. and Mark C. Suchman. 1997. "The Legal Environments of
Organizations." Annual Review of Sociology 23(1):479-515
Ellis, David A., Jonathan W. Martin, Amila O. De Silva, Scott A. Mabury, Michael D.
Hurley, Mads P. Sulbaek Andersen, and Timothy J. Wallington. 2004.
“Degradation of Fluorotelomer Alcohols: A Likely Atmospheric Source of
Perfluorinated Carboxylic Acids.” Environmental Science & Technology 38(12):
3316–21. https://doi.org/10.1021/es049860w.

40

Environmental Working Group. 2007. "EPA Finds DuPont Guilty of Withholding Teflon
Blood and Water Pollution Studies." Retrieved January 13, 2020
(https://www.ewg.org/news/testimonyofficial-correspondence/epa-finds-dupont-guilty-withholding-teflon-blood-andwater).
Environmental Working Group. 2017. Mapping a Contamination Crisis.
Etzioni, Amitai. 2009. “The capture theory of regulation-revisited,” Society 46: 319– 323.
European Chemicals Agency (ECHA). 2019. "Annex XV Report: Proposal for
Identification of a Substance of Very High Concern on the Basis of the Criteria
Set Out in Reach Article 57." Retrieved December 31, 2019 (
https://echa.europa.eu/documents/10162/1e516c08- d91e-6da3-87f7cc0679135422).
European Food Safety Authority. 2020. Outcome of a Public Consultation on the Draft
Risk Assessment of Perfluoroalkyl Substances in Food." Retrieved October 8,
2020 (https://www.efsa.europa.eu/en/supporting/pub/en-1931).
Evans, Sydney, David Andrews, Tasha Stoiber, and Olga Naidenko. 2020. “PFAS
Contamination of Drinking Water Far More Prevalent Than Previously
Reported.” Environmental Working Group. Washington, D.C. Retrieved October
10, 2020: (https://www.ewg.org/research/national-pfas-testing/).
Finney, Carolyn. 2014. Black faces, White Spaces: Reimagining the Relationship of
African Americans to the Great Outdoors. Durham: UNC Press.
FluoroCouncil. 2020. Retrieved October 11, 2020
(https://www.americanchemistry.com/PFAS/Stewardship-Regulation.html).
Freudenburg, William R. and Robert Gramling. 1994. "Bureaucratic Slippage and
Failures of Agency Vigilance: The Case of the Environmental Studies Program"
Social Problems 41(2): 214-239.
Frickel, Scott, and M. Bess Vincent. 2007. “Hurricane Katrina, Contamination, and the
Unintended Organization of Ignorance.” Technology in Society 29 (2): 181–88.
Frickel, Scott and James R. Elliott. 2018. Sites Unseen: Uncovering Hidden Hazards in
American Cities. Russell Sage Foundation.
Frickel, Scott and Michelle Edwards. 2014. “Untangling Ignorance in Risk Assessment.”
Pp. 215–33 in Powerless Science?: Science and Politics in a Toxic World, edited
by S. Boudia and N. Jas. New York: Berghahn Books.

41

Frickel, Scott, Sahra Gibbon, Jeff Howard, Joanna Kempner, Gwen Ottinger, and David
Hess. 2010. “Undone Science: Charting Social Movement and Civil Society
Challenges to Research Agenda Setting.” Science, Technology, & Human Values.
35(4):444–476.
Gareau, Brian. 2013. From Precaution to Profit: Contemporary Challenges to
Environmental Protection in the Montreal Protocol. New Haven: Yale University
Press.
Geiser, Ken. 2015. Chemicals Without Harm: Policies for a Sustainable World.
Cambridge: MIT Press.
Gold, Steve C., and Wendy E. Wagner. 2020. “Filling Gaps in Science Exposes Gaps in
Chemical Regulation.” Science 368(6495): 1066–68.
https://doi.org/10.1126/science.abc1250.
Gould, Kenneth A. 2015. “Slowing the Nanotechnology Treadmill: Impact Science
versus Production Science for Sustainable Technological Development.”
Environmental Sociology 1(3):143–51.
Grandjean, Philippe. 2018. "Delayed discovery, dissemination, and decisions on
intervention in environmental health: a case study on immunotoxicity of
perfluorinated alkylate substances. Environmental Health 17(62):1-6.
Grandjean, Philippe. 2017. “Expert Report of Philippe Grandjean, MD, DMSc. State of
Minnesota, et Al. vs. 3M Company.” State of Minnesota District Court for the
County of Hennepin Fourth Judicial District. Civil Action No. 27-CV-10-28862.
Gross, Matthias. 2007. “The Unknown in Process: Dynamic Connections of Ignorance,
Non-Knowledge and Related Concepts.” Current Sociology 55(5):742–59.
Gross, Matthias and Linsey McGoey. 2015. Routledge International Handbook of
Ignorance Studies. New York: Routledge.
Guy WS, Donald R Taves, and Wallace S. Brey. 1976. "Organic fluorocompounds in
human plasma: Prevalence and characterization." In: Filler R (ed.) Biochemistry
Involving Carbon-Fluorine Bonds. Washington, DC: American Chemical Society,
117–134.
Harris, Angela P., Kimberlé Crenshaw, Neil Gotanda, Gary Peller, and Kendal Thomas.
2012."Critical race theory." International Encyclopedia of the Social &
Behavioral Sciences. 1-21.

42

Harrison, Jill Lindsey. 2016. “Bureaucrats’ Tacit Understandings and Social Movement
Policy Implementation: Unpacking the Deviation of Agency Environmental
Justice Programs from EJ Movement Priorities.” Social Problems 63(4): 534–53.
Harrison, Jill Lindsey. 2019. From the Inside Out: The Fight for Environmental Justice
within Government Agencies. Cambridge: MIT Press.
Henry, Tala and Laurence Libelo. 2015. Risk Assessment & Risk Management of PFAS
at U.S. EPA. Presentation at Fluoros 2015 Conference. Colorado School of
Mines, Golden, CO.
Hepler-Smith, Evan. 2019. “Molecular Bureaucracy: Toxicological Information and
Environmental Protection.” Environmental History 24(3): 534-560.
Hess, David J. 2009. “The Potentials and Limitations of Civil Society Research: Getting
Undone Science Done.” Sociological Inquiry 79(3):306–327.
Hess, David, J. 2019. "The Sociology of Ignorance and Post-Truth Politics." Sociological
Forum. 35(1):241-249.
House Committee on Interstate and Foreign Commerce. 1976. Legislative History of the
Toxic Substances Control Act. Report Prepared by the Environment and Natural
Resources Policy Division. Washington, D.C.: Library of Congress.
Howard, Jeff. 2011. “Environmental Nasty Surprise, Post-Normal Science, and the
Troubled Role of Experts in Sustainable Democratic Environmental Decision
Making.” Futures 43(2):182–95.
Jack W. Leach, et al. v. E.I. Du Pont de Nemours & Company, et al. 2001. Circuit Court
of Kanawha City. 01-C-608.
Jellinek, Steven. 2010. “The Toxic Substances Control Act: From the Perspective of
Steven Jellinek.” Oral History Program. Science History Institute, Philadelphia,
PA.
Judge, Matthew, Phil Brown, Julia Brody, and Serena Ryan. 2016. “The Exposure
Experience: Ohio River Valley Residents Respond to Local Perfluorooctanoic
Acid (PFOA).” Journal of Health and Social Behavior 57: 333-350.
Kelly, Sharon. 2016. “Teflon’s Toxic Legacy.” Earth Island Journal.
Kempler, Joanna, and Jon F. Merz, and Charles L. Bosk. 2011. "Forbidden knowledge:
Public controversy and the production of nonknowledge." Sociological Forum
26(3): 475–500.

43

Kerwin, Ann. 2003. “None Too Solid: Medical Ignorance.” Knowledge: Creation,
Diffusion. Utilization 15(2):166-185.
Kleinman, Daniel Lee and Sainath Suryanarayanan. 2013. “Dying Bees and the Social
Production of Ignorance.” Science, Technology & Human Values 38(4):492–517.
Kiesler, Charles. 1982. “Psychology and Mental Health Policy” In Michel Hersen, Allen
E. Kazdin, and Allen S. Bellak, eds. The Clinical Psychology Handbook. NY:
Pergamon
Kinchy, Abby. 2012. Seeds, Science, and Struggle: The Global Politics of Transgenic
Crops. Cambridge: MIT Press.
Krimsky, Sheldon. 2017. “The Unsteady State and Inertia of Chemical Regulation under
the US Toxic Substances Control Act.” PLoS Biology 15(12):1–10.
Krimsky, Sheldon. 2004. Science in the private interest: Has the lure of profits corrupted
biomedical research? Lanham: Rowman & Littlefield.
Kwiatkowski, Carol F., David Q. Andrews, Linda S. Birnbaum, Thomas A. Bruton,
Jamie C. DeWitt, Detlef R. U. Knappe, Maricel V. Maffini, et al. 2020.
“Scientific Basis for Managing PFAS as a Chemical Class.” Environmental
Science & Technology Letters. https://doi.org/10.1021/acs.estlett.0c00255.
LaDuke, Winona. 2017. All our relations: Native Struggles for Land and Life. Chicago:
Haymarket Books.
Landy, Marc, Marc Roberts, and Stephen Thomas. 1994. The Environmental Protection
Agency: Asking the Wrong Questions. Cambridge: Oxford University Press.
Lau, Christopher, Julie R. Thibodeaux, Roger G. Hanson, John M. Rogers, Brian E.
Grey, Mark E. Stanton, John L. Butenhoff, and Lisa A. Stevenson. 2003.
"Exposure to perfluorooctane sulfonate during pregnancy in rat and mouse. II:
postnatal evaluation." Toxicological Sciences 74(2): 382-392.
Lau, Christopher. 2015. “Perfluorinated Compounds: An Overview.” in Toxicological
Effects of Perfluoroalkyl and Polyfluoroalkyl Substances. Switzerland: Springer
International Publishing.
Layzer, Judith A. 2012. Open for Business Conservatives’ Opposition to Environmental
Regulation. Cambridge, MA: MIT Press.

44

Lerner Sharon. 2015. DuPont and the chemistry of deception. The Intercept. Retieved
December 20, 2015: (https://theintercept.com/2015/08/11/dupont-chemistrydeception/ ).
Liboiron, Max, Manuel Tironi, and Nerea Calvillo. 2018. “Toxic Politics: Acting in a
Permanently Polluted World.” Social Studies of Science 48(3): 331–49.
Luxton, Jane. 2019. Testimony. The Devil They Knew: PFAS Contamination and the
Need for Corporate Accountability, Pub. L. No. Serial No. 116-23, §
Subcommittee on Environment of the Committee on Oversight and Reform, U.S.
House of Representatives. Washington, D.C.: U.S. Government Publishing
Office.
Lyons, Callie. 2007. Stain-Resistant, Nonstick, Waterproof, and Lethal: The Hidden
Dangers of C8. Greenwood Publishing Group.
Markowitz, Gerald and David Rosner. 2002. Deceit and Denial: The Deadly Politics of
Industrial Pollution. Berkeley: University of California Press.
McGee, Julius and Patrick Trent Greiner. 2020. "Racial Justice is Climate Justice: Racial
Capitalism and the Fossil Economy." Hampton Institute. Retrieved July 9, 2020
(https://www.hamptonthink.org/read/racial-justice-is-climate-justice-racialcapitalism-and-the-fossil-economy).
McGoey, Linsey. 2007. “On the Will to Ignorance in Bureaucracy.” Economy and
Society 36(2): 212–35. https://doi.org/10.1080/03085140701254282.
Michaels, David. 2008. Doubt Is Their Product: How Industry’s Assault on Science
Threatens Your Health. New York: Oxford University Press.
Michaels, David. 2020. The Triumph of Doubt: Dark Money and the Science of
Deception. Oxford: Oxford University Press.
Monardi, Fred, and Stanton A Glantz. 1998. “Are Tobacco Industry Campaign
Contributions Influencing State Legislative Behavior?” American Journal of
Public Health 88(6): 918–23. https://doi.org/10.2105/AJPH.88.6.918.
Morello-Frosch, Rachel, Stephen Zavestoski, Phil Brown, Rebecca Altman, and Sabrina
McCormick. 2006. “Embodied Health Movements: Responses to a ‘Scientized’
World.” In The New Political Sociology of Science: Institutions, Networks, and
Power, edited by Scott Frickel and Kelly Moore, 244–71. Madison: University of
Wisconsin Press.
Murphy, Michelle. 2006. Sick Building Syndrome and the Problem of Uncertainty.
Durham: Duke University Press.

45

Mueller, Jennifer C. "Producing Colorblindness: Everyday Mechanisms of White
Ignorance." Social Problems 64(2): 219-238.
National Research Council. 2000. Strengthening Science at the U.S. Environmental
Protection Agency: Research-Management and Peer-Review Practices.
Washington, DC: The National Academies Press. (https://doi.org/10.17226/9882).
New Jersey Department of Environmental Protection. 2020. "Affirming National
Leadership Role, New Jersey Publishes Formal Stringent Drinking Water
Standards for PFOA and PFOS." Retrieved July 3, 2020
(https://www.state.nj.us/dep/newsrel/2020/20_0025.htm).
OECD. 2015. Working Towards a Global Emissions Inventory of PFAS: Focus on
PFCAS – Status Quo and the Way Forward. 30. Paris: OECD Environment,
Health and Safety Publications Series on Risk Management. Retrieved January
12, 2020 (https://www.oecd.org/chemicalsafety/riskmanagement/Working%20Towards%20a%20Global%20Emission%20Inventory
%20of%20PFASS.pdf).
OECD. 2018. Toward a New Comprehensive Global Database of Per- and
Polyfluoroalkyl Substances. 39. Paris: OECD Environment, Health and Safety
Publications Series on Risk Management. Retrieved January 12, 2020
(https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENVJM- MONO(2018)7&doclanguage=en).
Oreskes, Naomi and Erik Conway. 2010. Merchants of Doubt: How a Handful of
Scientists Obscured the Truth on Issues from Tobacco Smoke to Global Warming.
New York: Bloomsbury.
Pellow, David N. 2007. Resisting Global Toxics: Transnational Movements for
Environmental Justice. Urban and Industrial Environments. Cambridge: MIT
Press.
PFAS Project. 2020. PFAS Contamination Site Tracker, Northeastern University:
https://pfasproject.com/pfas-contamination-site-tracker/
Post, Gloria B., Perry D. Cohn, and Keith R. Cooper. 2012. “Perfluorooctanoic Acid
(PFOA), an Emerging Drinking Water Contaminant: A Critical Review of Recent
Literature.” Environmental Research 116:93–117.
Powell, Lewis F. 1971. “Confidential Memorandum: Attack on American Free Enterprise
System.” Retrieved July 10, 2020
(https://www.greenpeace.org/usa/democracy/the-lewis-powell-memo-a-corporateblueprint-to-dominate-democracy/).

46

Proctor, Robert N. 1995. Cancer Wars: How Politics Shapes What We Know and Don't
Know about Cancer. New York: Basic Books.
Proctor, Robert N. 2008. “Agnotology: A Missing Term to Describe the Cultural
Production of Ignorance (and Its Study).” in Agnotology: The Making and
Unmaking of Ignorance, edited by R. N. Proctor and L. Schiebinger. Stanford:
Stanford University Press.
Purdy, Richard E. 1999. "Rich Purdy's Resignation." Exhibit 1002. State of Minnesota v.
3M Co., Retrieved July 3, 2020
(https://www.ag.state.mn.us/Office/Cases/3M/docs/PTX/PTX1002.pdf).
Rabinow, Laura. 2019. "Persistent: Why New York State and the United States Still
Don't Regulate PFOA in Drinking Water." Ph.D. Dissertation. Department of
Science and Technology. Rensselaer Polytechnic Institute, Troy, NY.
Richter, Lauren. 2018a. "Constructing Insignificance: Critical Race Perspectives on
Institutional Failure in Environmental Justice Communities." Environmental
Sociology 4(1):107-121.
Richter, Lauren. 2018b. "Unseen Science: The Social Re-Discovery of Per- and
Polyfluorinated Compounds." Ph.D. Dissertation. Department of Sociology and
Anthropology, Northeastern University, Boston, MA.
Richter, Lauren, Alissa Cordner, and Phil Brown. 2018. "Non-Stick Science: Sixty Years
of Research and (In)Action on Perfluorinated Compounds." Social Studies of
Science 48(5):691-714.
Schnaiberg, Allan and Kenneth A. Gould. 1994. Environment and Society: The Enduring
Conflict. New York: Blackburn Press.
Science History Institute (formerly Chemical Heritage Foundation). 2009. Oral History
Program. Philadelphia, PA.
Sedlak, David. 2016. “Fool Me Once.” Environmental Science & Technology 50(15):
7937–38. https://doi.org/10.1021/acs.est.6b03367.
Shapiro, Nicholas, Nasser Zakariya, and Jody Roberts. 2017. “A Wary Alliance: From
Enumerating the Environment to Inviting Apprehension.” Engaging Science,
Technology, and Society 3(0): 575–602. https://doi.org/10.17351/ests2017.133.
Simmel, Georg. 1906. "The Sociology of Secrecy and of Secret Societies." American
Journal of Sociology 11(4):441-498.
SSEHRI. 2019. “PFAS Contamination Site Tracker.” (www.pfasproject.com).

47

State of Minnesota Office of Attorney General. 2020. “State’s Second Amended Exhibit
List.” https://www.ag.state.mn.us/Office/Cases/3M/StatesExhibits.asp
Steiner, C.E. 1980. "C-8 Communications Meeting: Outline, Talk & Charts, DuPont."
Exhibit 12 in EPA AR226-1246, 2001 Letter to EPA from Robert Bilott, page 63.
Sullivan, Shannon and Nancy Tuana, eds. 2007. Race and Epistemologies of Ignorance.
Albany: SUNY Press.
Sun, Mei, Elisa Arevalo, Mark J. Strynar, Andrew B. Lindstrom, Michael Richardson,
Ben Kearns, Adam Pickett, Chris Smith, and Detlef R. Knappe. 2016. “Legacy
and Emerging Perfluoroalkyl Substances Are Important Drinking Water
Contaminants in the Cape Fear River Watershed of North Carolina.”
Environmental Science & Technology Letters 3(12):415–19.
Taves DR (1968) "Evidence that there are two forms of fluoride in human serum."
Nature 217(5133):1050–1051.
Thacker, Paul. 2006. “The Weinberg Proposal.” Environmental Science & Technology
40(9): 2868–69.
ToxicDocs. 2018. Project ToxicDocs. Columbia University and City University of New
York. Retrieved at July 10, 2020. (www.toxicdocs.org).
U.S. Congress. 1976. Toxic Substances Control Act. Vol. 15. U.S.C. 2601-2692.
U.S. EPA. 2016. "Drinking Water Health Advisories for PFOA and PFOS." Retrieved
October 10, 2020. (https://www.epa.gov/ground-water-and-drinking-water/drinkingwater-health-advisories-pfoa-and-pfos).
U.S. EPA. 2000. "EPA and 3M Announce Phase Out of PFOS." Retrieved July 3, 2020.
(https://archive.epa.gov/epapages/newsroom_archive/newsreleases/33aa946e6cb1
1f3585 2568e1005246b4.html).
U.S. EPA. 2017a. “Fourth Unregulated Contaminant Monitoring Rule.”
https://www.epa.gov/dwucmr/fourth-unregulated-contaminant-monitoring-rule.
U.S. EPA. 2018. Overview of EPA Pesticide Laboratories and Methods. Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA). Washington, D.C.: EPA.
U. S. EPA. 2008. Overview: Office of Pollution Prevention and Toxics Laws and
Programs. Washington, D.C.: Environmental Protection Agency.
U.S. EPA. 2017b. PFOA Stewardship Program Baseline Year Summary Report.
Washington, D.C.

48

U.S. EPA. 2013. “2010/2015 PFOA Stewardship Program.” Washington, DC: U.S. EPA.
Retrieved on June 10, 2013 (http://www.epa.gov/oppt/pfoa/pubs/stewardship/).
U.S. EPA. 2018. “Risk Management for Per- and Polyfluoroalkyl Substances (PFASs)
under TSCA.” https://www.epa.gov/assessing-and-managing-chemicals-undertsca/risk-management-and-polyfluoroalkyl-substances-pfass
U.S. EPA. 2003. TSCA CBI Protection Manual. Office of Pollution Prevention and
Toxics. Washington, D.C.: EPA.
U.S. EPA. 2012. “Summary of Accomplishments: New Chemicals Program Activities
through September 30, 2012.” Washington, D.C.: EPA.
U.S. FDA. 2008. "FDA and Clinical Drug Trials: A Short History." Suzanne White
Junod. Food and Drug Administration. Washington, D.C. Retrieved on January
13, 2020 (https://www.fda.gov/media/110437/download).
U.S. Government Accountability Office. 2011. Environmental Justice: EPA Needs to
Take Additional Actions to Help Ensure Effective Implementation. GAO-12-77.
Washington, D.C.: GAO.
Vaughan, Diane. 1999. “The Dark Side of Organizations: Mistake, Misconduct, and
Disaster.” Annual Review of Sociology 25:271–305.
Vogel, Sarah. 2013. Is It Safe? BPA and the Struggle to Define the Safety of Chemicals.
Berkeley: University of California Press.
Wagner, Wendy E. 2004. “Commons Ignorance: The Failure of Environmental Law to
Produce Needed Information on Health and the Environment.” Duke Law Journal
53(6):1619–1745.
Walker, Edward T. and Christopher M. Rea. 2014. “The Political Mobilization of Firms
and Industries.” Annual Review of Sociology 40:281-304.
Wang, Zhanyun, Jamie C. DeWitt, Christopher P. Higgins, and Ian T. Cousins. 2017. “A
Never-Ending Story of Per- and Polyfluoroalkyl Substances (PFASs)?”
Environmental Science & Technology 51(5):2508–18.
Washington, John W., Charlita G. Rosal, James P. McCord, Mark J. Strynar, Andrew B.
Lindstrom, Erica L. Bergman, Sandra M. Goodrow, et al. 2020. “Nontargeted
Mass-Spectral Detection of Chloroperfluoropolyether Carboxylates in New Jersey
Soils.” Science 368(6495):1103–7.https://doi.org/10.1126/science.aba7127.
Wylie, Sara. 2018. Fractivism: Corporate Bodies and Chemical Bonds. Durham: Duke
University Press.

49

Zhang, Xianming, Rainer Lohmann, and Elsie M. Sunderland. 2019. “Poly- and
Perfluoroalkyl Substances in Seawater and Plankton from the Northwestern
Atlantic Margin.” Environmental Science & Technology 53(21): 12348–56.
https://doi.org/10.1021/acs.est.9b03230.

50

Table 1. Examples of TSCA components that codify selective ignorance and compound distinct forms of
ignorance from regulatory to public settings.
TSCA Element
Selective Ignorance
Forbidden Knowledge & Nescience
EXISTING CHEMICALS
Existing
Chemicals in production prior to
Chemical
1976 are grandfathered-in, and thus
Exemption 1976
categorically unregulated.
I. NEW CHEMICAL REVIEW
New Chemical 90 EPA staff have limited time and
Day Preinformation to evaluate the safety of
Manufacture
a new chemical (or new use of an
Notice (PMN)
existing chemical) before the
chemical is manufactured.
Submission with
Optional Data

Due to optional data submission
requirements, extrapolation-based
review informs the approval
process. New (or new uses of
existing) chemicals go onto market
without substantial knowledge of
toxicity or environmental fate and
transport.

Absent Standards
and Methods

EPA chemists who want to study a
new and CBI protected compound
do not have analytical standards or
samples of chemical and metabolites
to accurately measure and assess a
given chemical.

II. CHEMICALS IN USE
Broad Use of
EPA and academic scientists are
Confidential
challenged to study CBI chemicals,
Business
from laboratory toxicology to
Information
investigative environmental
(CBI) Claims
sampling in the field.
Voluntary
Industry Section
8(e) Reporting

Without independent chemical
testing, EPA relies on industry
discretion to report internal research
findings or worker health risks of
concern.

Existing PFAS are obscure outside of production
domains, limited impact-oriented science pursued
optionally by industry.
Rapid pace of PMN approval hinders the opportunity
to conduct impact-oriented scientific research, either
by industry, EPA scientists or external independent
scientists. If the new chemical (or new use) is
approved without restriction, use is not monitored by
an independent party.
Downstream manufacturers purchase chemicals to
achieve particular product performance (i.e. stain
resistant fabric). Purchaser may not have information
on the chemical formulations purchased, nor
substantive information on proper disposal.

EPA scientists have to develop the very analytical
standards and methods needed to conduct laboratory
studies on the behavior of unique compounds in soil,
water, etc. Chemical manufacturers are not required
to provide raw chemical samples upfront and, in
practice, have discretion over providing samples
requested by EPA.
CBI claims are applied broadly with little EPA
oversight, and thus “protected” information can
include data on worker exposure and health. Once
data is claimed CBI by manufacturers, it is difficult
for EPA scientists to gain access to this data for
research studies.
Industry exerts unique control over the landscape of
impact-oriented science production for proprietary
chemicals. In the PFAS case, industry documents
illustrate decisions not to study some worker health
outcomes.

III. REGULATORY RESPONSE TO CHEMICAL OF CONCERN
Limited Response EPA negotiations with industry lead Lack of testing and independent research on
with Burden of
to voluntary measures, such as
replacement chemicals within a system designed to
Proof on Agency
alternative chemical formulations
favor Type II errors (false negative), perpetuating a
selected by industry.
cycle of presumed safety absent data. This pattern
facilitates the expansion of the global PFAS market.
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Figure 1. Production of discrete forms of ignorance.
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ENDNOTES
1

For work explicitly on the intersection of regulatory capture and agnotology, see McGoey 2007. For
sociological research on internal EPA politics, neoliberalism, and environmental justice see Harrison
(2016; 2019).
2
Recent research by Boullier (2016) on the evaluation of chemicals in the European regulatory framework,
Registration, Evaluation, Authorization and Restriction of Chemicals (REACH), finds that chemical
producers largely control the type of information available to regulators. For example, chemical producers
can provide summaries of studies and claim confidentiality protections to withhold full datasets (2016:56).
3
Hepler-Smith (2019) on chemical compounds associated with Teflon production, “variously known as
APFO, PFOA, Fluorad FC-143, C8, and ammonium perfluorooctanoate, molecular bureaucracy cut
through the terminological confusion, focusing attention on the molecular identity of PFOA.” (17).
4
Internal industry documents from PFAS-related litigation are available in a number of locations. A
searchable collection of PFAS-related internal industry documents on the Toxic Docs page in collaboration
with Columbia University and City College of New York: www.toxdocs.org. Internal documents from 3M
used in litigation by the Minnesota Attorney general are available here:
https://www.ag.state.mn.us/Office/Cases/3M/StatesExhibits.asp. Additionally, Grandjean (2017, 2018)
provide detailed summaries of internal 3M PFAS scientific evidence.
5
The EPA AR-226 docket on PFAS is available on the ToxicDocs database (www.toxicdocs.org). AR-226
was the first EPA docket stemming from Bilott’s litigation against DuPont, and previously was only
available via CD-rom request from EPA. A number of other EPA dockets on PFOA are on the EPA
website.
6
Extrapolation techniques can be preferred by EPA scientists even when data is available, as Frickel and
Vincent (2007) demonstrated in their analysis of remediation research following Hurricane Katrina. See
also: Demortain, Boullier, and Zeeman (2019).
7
Regarding penalties for violating TSCA, the difference between de jure and de facto implementation of
administrative fines is important. DuPont was not fined the full amount it could have been by the letter of
the law for TSCA Section 8(e) violations (EWG 2007).
8
When eventual independent, impact-oriented science became possible in the early 2000s, empirical
research revealed that many PFAS studied behave in novel ways in the human body (i.e. bioaccumulating
in human blood versus fat), atmosphere (widespread atmospheric dissemination, see Ellis et al. 2004), and
in oceans, called “the terminal sink for PFAS” (see Zhang et al. 2019). PFAS are a uniquely persistent class
of chemicals (Cousins et al. 2020).
9
Though 2016 TSCA reform attempts to curtail the widespread use of CBI claims by requiring
substantiation, instituting 10-year time limits, and requiring that health and safety data cannot be claimed as
confidential, these reforms do not appear to have either significantly impacted manufacturer submission
behavior or strengthened EPAs resolve to enforce such rules (Denison 2018).
10
Beyond the barriers CBI poses to research on PFAS, scholars and journalists have documented the lifethreatening impacts of CBI claims on communities in disasters like Hurricane Harvey in Houston, TX and
the day-to-day operation of hydraulic fracturing (Barajas 2017; Wylie 2018).
11
Hopes that TSCA might have the capacity to ban harmful substances in use largely ended in 1991 after
the EPA’s attempt to ban asbestos failed in court (Corrosion Proof Fittings v. EPA). Despite over a decade
of agency work and clear evidence of the human health harm of asbestos, the court ruled that the EPA had
not conducted an appropriate cost-benefit analysis (Davies 2009; Hepler-Smith 2019).
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