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Abstract 

The purpose of this dissertation is to examine the rhetorical strategies used by experts to 

communicate prenatal exposure to chemical pollution. This dissertation uses a case study 

approach to analyze how prenatal exposure to chemical pollutants is communicated to 

public audiences by non-traditional scientific experts through an examination of specific 

reports and briefings. The non-traditional experts that are the subject of this dissertation 

are the Environmental Working Group, an environmental activist group, and the 

American Chemistry Council, an industry lobby group. These non-traditional scientific 

experts use a variety of rhetorical strategies to communicate meaning about exposure 

data. Following Ulrich Beck, risk is understood to be both socially constructed through 

discursive practices as well as materially real through its physical impacts. By analyzing 

the discursive and material representations of risk found in the EWG and ACC’s reports 

through a variety of rhetorical strategies, this dissertation represents an initial attempt by 

a rhetorician to understand biomonitoring data as persuasive elements in public policies 

related to environmental and regulatory issues.  



 

 iv 

Table of Contents 

List of Tables ..................................................................................................................... vi 

List of Figures ................................................................................................................... vii 

Chapter One: Introduction .................................................................................................. 1 

Purpose of My Study ...................................................................................................... 5 

Terms and Involved Groups ............................................................................................ 7 

Understanding the Case Study: The Background and History of Creating Meaning 

from Body Burden Data .................................................................................................. 9 

The Case Narrative: The Publication of EWG’s Body Burden – The Pollution in 

Newborns ...................................................................................................................... 13 

Preview of Chapters ...................................................................................................... 26 

Chapter Two: Literature Review ...................................................................................... 29 

Modernity, Risk, and Rhetoric ...................................................................................... 30 

Risk Communication, Rhetorically Critiqued and Re-Defined .................................... 34 

Scientific Decision Making and Knowledge Creating .................................................. 50 

Rhetorical Construction of Pregnant Women ............................................................... 65 

Conclusion .................................................................................................................... 77 

Chapter Three: Method and Methodology ........................................................................ 79 

Research Questions ....................................................................................................... 80 

Theoretical Context: Communicating Risk in the Body and the Environment ............ 82 

Case Study Method ....................................................................................................... 96 

Overall Approach and Rationale: Why a Case Study? ................................................. 98 

Selection of Data ........................................................................................................... 99 

Data Coding and Analysis .......................................................................................... 103 

Conclusion .................................................................................................................. 109 

Chapter Four:  Discursive and Immaterial Understandings of Risk ............................... 112 

Maternal Representations in the Construction of Risk ............................................... 115 

Fetal Representations in the Construction of Risk ...................................................... 131 

Role of Audience ........................................................................................................ 146 



 

 v 

Scientific Certainty and Uncertainty ........................................................................... 154 

Conclusion .................................................................................................................. 176 

Chapter Five: Material Factors and Practices of Risk .................................................... 179 

Chemical Characteristics ............................................................................................ 181 

The Effect of Chemicals on Human Health ................................................................ 197 

Uses of Biomonitoring Data ....................................................................................... 216 

Role of Regulatory Action .......................................................................................... 226 

Conclusion .................................................................................................................. 237 

Chapter Six:  Conclusion ................................................................................................ 240 

Further Research ......................................................................................................... 248 

Works Cited .................................................................................................................... 251 

Appendices ...................................................................................................................... 266 

Appendix A: Chemicals and pollutants detected in human umbilical cord blood. ......... 266 

Appendix B: Chemicals found in Newborn Babies ........................................................ 267 

Appendix C: Letter from EWG to ACC ......................................................................... 268 

Appendix D: Letter from ACC to EWG ......................................................................... 269 

Appendix E: Follow up letter from EWG to ACC ......................................................... 271 

Appendix F: Statement from Nancy Pelosi .................................................................... 273 

Appendix G: Text of EWG’s Body Burden: The Pollution in Newborns ....................... 275 

Appendix H: ACC’s “Key Points on Biomonitoring” .................................................... 295 

Appendix I: ACC’s “Biomonitoring: Frequently Asked Questions” ............................. 296 

Appendix J: ACC’s “Biomonitoring and Chemistry” .................................................... 299 

Appendix K: ACC’s “Issue Brief: Biomonitoring” ........................................................ 301 

 



 

 vi 

List of Tables 

Table 1. Coding categories, subcategories, and authors of discursive factors of risk. ... 104 

Table 2. Coding categories, subcategories, and authors of material factors of risk. ...... 107 

Table 3. Number of times each representative term is used ........................................... 132 

Table 4. Environmental Working Group’s usage of statement types in their report ...... 156 

Table 5. American Chemistry Council's usage of statement types in five reports, briefs, 

and letters ........................................................................................................................ 157 

 

 

 



 

 vii 

List of Figures 

Figure 1. First three rows of the chemicals and pollutants detected in human umbilical 

cord summary.................................................................................................................... 15 

Figure 2. Summary indicating source and use. ................................................................. 16 

Figure 3. Graphic showing increase in human health problems over the past 50 years ... 18 

Figure 4. Image of pregnant belly in EWG report .......................................................... 117 

Figure 5. Image of father cuddling with a baby in Dr. Green's guest commentary ........ 119 

Figure 6. Sources and uses of chemicals in newborn blood. .......................................... 129 

Figure 7. Title page of EWG report that shows fetal image ........................................... 137 

Figure 8. Close-up of baby's feet in EWG’s Body Burden report. .................................. 140 

Figure 9. Image of baby's hand with adult's hand ........................................................... 153 

Figure 10. Graphical representation of different chemicals found in umbilical cord blood.

......................................................................................................................................... 185 

Figure 11. ACC graphic describing ppb ......................................................................... 196 

Figure 12. Graphic showing increase in human health problems. .................................. 203 

Figure 13. Letter from Kenneth Cook to Jack Gerard. ................................................... 268 

Figure 14. First page of letter from Gerard to Cook ....................................................... 269 

Figure 15. Second page of letter from Gerard to Cook ................................................... 270 

 



 

 1 

Chapter One: 

Introduction 

 
 

On July 14, 2005, the Environmental Working Group (EWG) released its study, 

Body Burden – The Pollution in Newborns: A Benchmark Investigation of Industrial 

Chemicals, Pollutants and Pesticides in Umbilical Cord Blood. This study analyzed the 

umbilical cord blood from 10 randomly selected infants and found “an average of 200 

industrial chemicals and pollutants” in each umbilical cord and “a total of 287 chemicals” 

across all 10 infants (13). According to the EWG, “of the 287 chemicals we detected in 

umbilical cord blood, we know that 180 cause cancer in humans or animals, 217 are toxic 

to the brain and nervous system, and 208 cause birth defects or abnormal development in 

animal tests” (14). The EWG conducted independent laboratory tests and then published 

the data in a report that was posted on its website. The following day, the President of the 

American Chemistry Council (ACC), a chemical company lobbyist group, wrote to the 

EWG that “the detection of a chemical is not an indication of a risk to health and should 

not be raised as a cause of alarm” (Gerard 1).  

These two groups, the EWG and the ACC, acted as experts in the public scientific 

controversy generated by the EWG’s reporting of chemicals in umbilical cord blood 

although neither group represents traditional sources of expertise (e.g., scientists, 

physicians, or public health officials such as epidemiologists). The environmental 

activists, the EWG, combined their data on chemical exposures during pregnancy with 

the “toxicity of early life exposures to industrial chemicals” (16) to create a call to 
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environmental action through advocating for changes to regulatory policies. On the other 

side of the controversy were the lobbyists, the ACC. They argued that action was not 

required because there is no scientific or medical consensus that explicitly links the 

presence of chemicals in blood with health risks. The publication of the EWG Body 

Burden report created a public scientific debate over the meaning and potential harm of 

chemical exposures during pregnancy.  

What makes the EWG and ACC’s debate particularly significant is that it is not a 

typical public scientific debate because these groups represent a new and different type of 

technoscientific expert in this scientific debate. Generally, scientists are the key rhetors 

with expertise in public scientific debates, and those debates are played out via mass 

media. However, in this debate, the scientists are absent, and the media does not mediate 

the debate. Crick and Gabriel overview three types of scientific debates about disputed 

knowledge claims that involve scientists and the mass media. The first type of debate is a 

“specialized scientific disagreement that involves ‘internal’ arguments about the 

epistemological status of truth-claims” (202). These disagreements are among scientists 

and rarely enter the public realm. The purpose of the debate to resolve disagreements is to 

socially construct scientific knowledge that members of a specialized discourse 

community agree upon (Kuhn 77-91). The second kind of scientific debate is a publicized 

scientific dispute, which “occurs when these specialized controversies are brought to 

public attention through the agencies of the mass media primarily for purposes of 

entertainment or education” (203). The debates generated this way are created to “capture 

the interest of a reading public” (203) about scientific controversies. Although the 
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prenatal exposure debate was discussed in mass media, the EWG themselves acted as 

both the scientists as well as the publicists of the data. The mass media was not a key 

player in the controversy. The third type of debate is the public scientific controversy, in 

which “disputes about scientific knowledge … arise when technical authority intersects 

with public interests within salient political exigencies” (Crick and Gabriel 202). The cast 

of actors in public scientific controversies include “citizens, scientists, and legislators” 

(204). The case I discuss in this dissertation represents a less common type of 

controversy because its genesis was not brought forward by “engaged scientists” (Crick 

and Gabriel 218) who sought to involve citizens to change public policy. Neither is this a 

case of science being misinterpreted or used epideictically by mass media to change the 

intent of the findings for a blank slate of a public audience. Instead, the EWG acted in a 

manner that was “frankly persuasive” (Fahnestock 292), and the ACC lobbyists 

responded in kind. The realm of rational, scientific knowledge moved into the realm of 

emotional, scientific knowledge. The creation of knowledge was taken out of the austere, 

objective scientific laboratory and placed in the emotional, interested laboratory of 

environmental activists. The chemical lobbyists, the ACC, responded in an expected way: 

an attack on the ethos of non-scientists (Hutto).  

The two groups that I focus on in this study rhetorically engage non-technical 

audiences in presenting arguments about the effects and meaning of prenatal exposure to 

chemicals. These technoscientific experts take their messages about complex 

biomonitoring data directly to the public via the Internet instead of relying on internal 

scientific debates (such as those played out in peer-reviewed journal articles) or popular 
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press coverage of biomonitoring and body burden studies. When they communicate 

directly with the public, the new experts use a variety of rhetorical strategies to create 

discursive and material constructions of the risk of prenatal exposures to chemicals. The 

field of rhetoric can contribute to the understanding of modern biomonitoring debates by 

examining the rhetorical strategies used to frame the interpretation of body burden data 

by these overtly involved and interested groups. 

The significance of the EWG Body Burden report was in the strategies used to 

interpret the biomonitoring data. The EWG was not the first to communicate prenatal 

exposure data. In fact, scientists have been publishing these data in environmental health 

and toxicology journals for many years (for example, see Neri et al.; Faroon, Jones, and 

de Rosa; Dekoning and Karmaus; Wang et al.; Nishijo et al.; Burse et al.; Weisskopf et 

al.; Mendola et al). What makes the EWG Body Burden report unusual is that EWG went 

straight to the public audiences and published their findings and their interpretations of 

those findings on the Web. The ACC also used the Internet to refute the interpretation of 

the EWG’s findings. The ACC responded to the interpretation of those findings; the mere 

presence of pollutants in our bodies is well documented. The significance of this 

dissertation is that I offer a rhetorical analysis of the strategies used in communicating 

biomonitoring data about toxic chemicals found in umbilical cord blood to public 

audiences. Biomonitoring data make visible the invisible pollutants that our bodies carry. 

In order to construct a truth around the risk of exposures to chemicals, the rhetors use 

rhetorical strategies to meaningfully transform these invisible data to publicly visible data 

that discursively create and materially impact chemical exposures in the womb.  
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Purpose of My Study 

The debate over prenatal exposure to chemical pollutants is thoroughly rhetorical. 

I understand rhetoric to encompass both practice and theory. The discursive practice of 

rhetoric involves traditional rhetorical strategies, such as tropes, arrangement, and word 

choice, for example. As Aristotle wrote, “Let rhetoric be [defined as] an ability, in each 

[particular] case, to see the available means of persuasion” (36). For Aristotle, persuasion 

is the key element of rhetoric. Kenneth Burke challenged persuasion as the driving force 

in rhetoric through his understanding of identification. He wrote, “we might well keep in 

mind that a speaker persuades an audience by the use of stylistic identifications; his act of 

persuasion may be for the purpose of causing the audience to identify itself with the 

speaker’s interests; and the speaker draws on identification of interests to establish 

rapport between himself and his audience” (46). These rhetorical practices of persuasion 

and identification through rhetorical strategies construct social reality. Jasinski wrote, 

“Our language practices have constructive power because discourse exudes perspective, 

it exudes influence, and it exudes force” (xx). Rhetoric as a practice brings with it the 

understanding that all texts have rhetorical elements in them that persuade audiences to a 

certain worldview. Carolyn Miller wrote, “As an art, rhetoric offers no guaranteed 

procedures, but rather a socially grounded way of seeking adherence to particular, 

provisional positions” (“The Rhetoric of Decision Science” 162). I understand rhetoric as 

a theory, or an art, to be a means to analyze the potential impacts of rhetorical practice. 

Rhetorical analysis helps articulate knowledge and is a “method for coming to understand 

the norms appropriate in particular forums” (Walzer and Gross 427). Rhetorical analysis 
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enables scholars to “tell the other side(s) of …stories by illustrating subtexts that may not 

be readily apparent to the casual reader, listener, or viewer but nonetheless are part of the 

messages” (Lay, Gurak, Gravon, and Myntti 7). This dissertation considers rhetoric both 

as a practice and as a theory. I use rhetorical theory to analyze how texts construct a 

reality about prenatal exposure to industrial chemicals. Rhetorical analysis allows me to 

examine how the different rhetorical strategies used by the two groups create different 

discursive and material understandings of chemical exposure in maternal and fetal bodies. 

As my literature review shows, rhetoric scholars have long been interested in risk 

communication, especially as it relates to communicating environmental risk. Through 

environmental risk communication, public audiences are informed of risks that 

accompany daily modern life. This dissertation seeks to analyze how uncertain scientific 

knowledge about prenatal exposure to industrial substances such as chemicals, pesticides, 

and pollutants is communicated by two rhetors with very different agendas in two distinct 

ways. The purpose of this dissertation is to examine what rhetorical strategies are used to 

communicate the discursive and material risk revealed by prenatal biomonitoring data to 

public audiences in the context of a risk society. Analyzing these rhetorical strategies 

represents an attempt by a rhetorician to understand biomonitoring data as persuasive 

elements in public policies related to environmental and regulatory issues. In order to 

answer this larger research question, I look at how maternal and fetal bodies are 

represented through the competing discursive practices of two new experts, the 

Environmental Working Group and the American Chemistry Council. I also examine 

what models of risk communication are invoked by the different rhetors. Additionally, I 
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seek to understand how scientific knowledge and uncertainty are communicated. How are 

public knowledge and expertise considered? What rhetorical use is made of scientific 

ethos? I also analyze what roles are given to the public audiences. Are they merely 

spectators, or do the roles afford agency to public audiences? Does this shift in audience 

from the peer-reviewed journals of environmental health scientists signify that public 

audiences have an opportunity to affect change in environmental pollution and its impacts 

and that using the findings of prenatal exposure will provide the impetus to do so? 

My dissertation uses the EWG’s report and the ACC’s responses to their report as 

a case study about one way in which uncertain scientific data are framed. By comparing 

the rhetorical approaches, I explore how scientific uncertainty is presented to public 

audiences and what rhetorical strategies are employed in communicating both discursive 

and material risk. By analyzing how each of these groups frames data, I examine how 

these new technoscientific experts make persuasive claims about the meaning of 

chemical exposure in utero.  

 

Terms and Involved Groups 

Prior to presenting the background and narrative of my case study, this section 

provides definitions of terms that are used in the case study and an overview of the two 

groups, the Environmental Working Group and the American Chemistry Council. 

A general definition for biomonitoring is an “assessment of human exposure to 

environmental and industrial chemicals by measuring the amounts of the chemicals or 

their metabolites (biomarkers) in human tissues and fluids, for example blood, milk, the 
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placenta, urine, amniotic fluid, and saliva…Results from biomonitoring assessment 

represent an individual’s exposure” (Foster and Agzarian 137).  

A biomarker refers to “a substance that can be measured in the body (usually 

blood or urine) which reflects the impact of the chemical on some other biological 

component” (Paustenbach and Galbraith 251). 

Biomonitoring is used to determine body burden, which is the “internal dose of 

specific environmental contaminants through all routes of exposure” (Gonzaga et al.). In 

other words, biomonitoring is the assessment, and body burden is the dose. 

The Environmental Working Group (EWG) is a nonprofit, independent 

organization. They describe themselves as follows: “Our team of scientists, engineers, 

policy experts, lawyers and computer programmers pores over government data, legal 

documents, scientific studies and our own laboratory tests to expose threats to your health 

and the environment, and to find solutions” (EWG.org).  

The American Chemistry Council is a lobbyist group for chemical companies. 

They describe themselves as a group that “represents the leading companies engaged in 

the business of chemistry, including significant business groups such as the Plastics 

Division, the Chlorine Chemistry Division, and the Chemical Products and Technology 

Division” (americanchemistry.com). 
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Understanding the Case Study: The Background and History of Creating Meaning 

from Body Burden Data 

In order to understand the uniqueness and significance of the Body Burden report 

that is the focus of this dissertation, I first explore how biomonitoring data are used to 

create a social reality about chemical exposure and its impacts on human health. 

Biomonitoring in America has at least a one-hundred-year history. In the late 19th 

century, doctors studied rheumatics’ urine to measure the amount of salicyluric acid 

present. Doctors of this era also tested certain factory workers’ blood and urine for lead 

exposure. The doctors knew what lead measurements were too high and would use the 

body data to prevent acute lead poisoning (Sexton, Needham, Pirkle 39). The next 70 

years brought about scientific advances that provided means to assess the exposure of 

substances in the natural environment.  

The 1962 publication of Rachel Carson’s Silent Spring was a watershed moment 

for the modern environmental movement because of its critique of pesticide usage and its 

effects on the environment. She also forged important links between nature (i.e., the 

environment) and culture (i.e., humans) by linking pesticides to human health. Frederick 

Buell explicitly addressed this link: “Human social and personal health increasingly 

depend on nature’s health, which increasingly depends, in turn, on past human 

modifications and present human practices” (113). Commenting on Silent Spring, Reed 

furthered this connection and Carson’s importance in developing it: “The toxic chain 

(Rachel Carson) traces is powerful in its evocation of a silence(d) spring, but it is placing 

people in that chain, I would argue, that accounts for the ultimate power and impact of 
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the book” (150). Ulrich Beck agrees with the move to consider nature and society as 

symbiotic. He wrote, “Environmental problems are not problems of our surroundings, but 

– in their origins and through their consequences – are thoroughly social problems, 

problems of people, their history, their living conditions, their relation to the world and 

reality, their social, cultural and political situations” (Risk Society 81). Human beings are 

intimately and inextricably connected to the environment, and the relatively new 

epidemiological focus on human health is indicative of our awareness of this connection. 

However, scientific proof of cause and effect relationships between the environment and 

human health can be incredibly difficult to establish. Rachel Carson attempted to draw 

the conclusion that such a relationship exists when she wondered “whether any of the 

chemicals we are using in our attempts to control nature play a direct or indirect role as 

causes of cancer” (222). Carson’s interest in creating links between chemicals and human 

health is at the heart of the EWG’s report, as described later in the case study narrative. 

This early awareness of the importance of assessing exposure and absorption of 

substances foreshadowed the late 20th century’s abilities to identify specific biomarkers 

through a biomonitoring process. Very sophisticated techniques and measurements are 

available to gather comprehensive information on the detection of absorbed substances in 

the human body. Utilizing this new technology, the Centers for Disease Control and 

Prevention (CDC) released its 475-page report, the Third National Report on Human 

Exposure to Environmental Chemicals, on July 21, 2005. In this report, the CDC 

continued its “ongoing assessment of the exposure of the U.S. population to 

environmental chemicals using biomonitoring” (1). They provided exposure data on 148 
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environmental chemicals (e.g., pesticides, phthalates, and polychlorinated biphenyls) 

found in blood and urine measurements. While the report included data on reduced levels 

of lead and environmental tobacco smoke byproducts, it also documented increased 

levels of many other chemicals and pesticides. The samples were collected from the 

National Health and Nutrition Examination Survey (NHANES), a program run by CDC’s 

National Center for Health Statistics. NHANES “collects data on the health of people 

living in the United States through interviews, direct physical examinations, and 

laboratory tests” (United States 10). The CDC Report was first published in 2001 as a 72-

page document that looked at 27 chemicals. The second edition of the report filled 257 

pages and analyzed 116 chemicals. The Report is updated every few years, and 

subsequent reports offer a more comprehensive survey of exposure to substances. 

We socially construct a truth about matters such as biomarkers, exposure data, 

and the impact on human health. The CDC report acknowledges this social construction 

in a section titled, “Public Health Uses of the Report.” The authors write that their 

purpose in publishing the Report is to “provide unique exposure information to scientists, 

physicians, and health officials to help prevent disease that results from exposure to 

environmental chemicals” (3). They then provide seven specific uses of the data for 

public health, including “to establish reference ranges that can be used by physicians and 

scientists to determine whether a person or group has an unusually high exposure” (3). 

By setting exposure norms through their Report, the CDC could be engaging in what 

Ulrich Beck in Risk Society calls setting acceptable levels of poisons. He wrote that 

acceptable levels of pollution “may indeed prevent the very worst from happening, but 
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they are at the same time ‘blank checks’ to poison nature and mankind a bit” (64). He 

added, “The really rather obvious demand for non-poisoning is rejected as utopian. At the 

same time, the bit of poisoning being set down becomes normality. It disappears behind 

the acceptable values” (65, emphasis in original). Although the CDC seems to 

acknowledge social construction of meaning making by interested parties, the authors do 

not seem aware that their own setting of normative values through the Report is also 

engaging in constructing risk values. 

The CDC Report further clarified the way its data should be used, including 

cautions that the data are estimates only, that trends over time can only be attained from 

future reports, and that more research studies need to be conducted to “determine which 

blood or urine levels are safe and which are associated with disease” (3-4). In this 

section, the CDC was explicit about interpreting the data: “The measurement of an 

environmental chemical in a person’s blood or urine does not by itself mean that the 

chemical causes disease” (4). Although the CDC publishes the Report as a public health 

measure, they bracket the usability of the report by limiting how meaning can be made 

from it. The CDC report, in general, can be viewed as wanting to present “pure” or 

neutral information with no meaning attached to it. However, the creation of norms 

described above calls into question whether pure or neutral information is possible in this 

instance. Although the CDC Report stated that it is necessary to “determine whether 

exposure levels are higher among minorities, children, women of childbearing age, or 

other potentially vulnerable groups” (3), it did not provide a mechanism or plan for doing 

so.  
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Even though biomonitoring has had a long history, its usage has been directed by 

traditional experts: government officials, scientists, and physicians. These experts 

generally limit the connections between human disease and exposure information, 

stressing that the presence of a chemical in human blood does not cause disease. Non-

traditional experts, such as Rachel Carson, have long been insisting that there are links 

between human health and environmental pollution. Experts, such as the CDC, collect 

and measure vast amounts of chemicals in humans through the NHANES program. They 

try to control the meaning derived from their data. This case study examines an instance 

where non-traditional experts (i.e., the Environmental Working Group) collect and 

measure their own data. Through bypassing the traditional experts, the EWG engages in 

the difficult struggle to make meaning from umbilical cord blood data as non-traditional 

experts in a realm heavily controlled by traditional expertise.  

 

The Case Narrative: The Publication of EWG’s Body Burden – The Pollution in 

Newborns 

From this tangle of making meaning from body burden data came the 

Environmental Working Group’s Body Burden – The Pollution in Newborns report. 

While the CDC did not draw inferences to diseases or otherwise present its 

environmental chemical findings in any way other than its stated goal of being strictly 

informational, the Environmental Working Group (EWG), as a nonprofit, independent 

organization, is under no such constraints. Their Body Burden series was one of the first 

series of studies to not only collect data but to then create meaning from those data by 
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linking them with human diseases. Their series, titled Body Burden: The Pollution in 

People, is found on their website, which gives detailed information on the six studies that 

comprise the series. The studies include laboratory results from measurements collected 

from a general population of adults, newborns, breast milk, family populations, women, 

and teens. This dissertation focuses on the newborn report. In this section, I present the 

case narrative that tells the story of the Body Burden report. The report was written by 

Jane Houlihan, Timothy Kropp, Richard Wiles, Sean Gray, and Chris Campbell.1 I offer 

the narrative here, and in subsequent chapters I analyze the various discursive and 

material elements found in the case study. 

On July 14, 2005, EWG published its study on chemicals in newborns’ umbilical 

cord blood: Body Burden – The Pollution in Newborns: A Benchmark Investigation of 

Industrial Chemicals, Pollutants and Pesticides in Umbilical Cord Blood. The EWG 

analyzed the umbilical cord blood from 10 randomly selected infants. In these 10 infants, 

the report describes finding a total of almost 300 chemicals. The 83-page report consists 

of an executive summary, analysis of data, a peer statement from medical doctors and 

scientists, methodology, FAQs, and references. They also provide information about the 

report authors, researchers, funding, and partners. 

In the Executive Summary, the EWG describes the importance of the umbilical 

cord, which “pulses with the equivalent of 300 quarts of blood each day, pumped back 

and forth from the nutrient- and oxygen-rich placenta to the rapidly growing child cradled 

in a sac of amniotic fluid. This cord is a lifeline between mother and baby, bearing 

nutrients that sustain life and propel growth” (13). The authors frame their findings of the 
                                                 
1 When the report is cited, I use either Houlihan et al. as the author or the EWG as the corporate author. 
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200 industrial chemicals found in cord blood by stating that “the umbilical cord carries 

not only the building blocks of life, but also a steady stream of industrial chemicals, 

pollutants and pesticides that cross the placenta as readily as residues from cigarettes and 

alcohol” (13).  

The report then offered a summary of the chemicals that their laboratory results 

revealed in cord blood. A sample of the table is found below (Figure 1). The complete 

table is found in Appendix A.  

 
Figure 1. First three rows of the chemicals and pollutants detected in human umbilical cord summary (14). 

 

The report later summarized the findings by including the sources and use of the 

chemicals that have been detected in umbilical cord blood. It also included the chemical 

family name, along with the total number of chemicals found and the range in individual 

newborns. Figure 2 below offers the corresponding rows to Figure 1, above. The 

complete table is found in Appendix B.  
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Figure 2. Summary indicating source and use (17). 

 

In this figure, the EWG includes where the chemicals originate from in slightly different 

language than in Figure 1. For example, PBDD/F in Figure 1 come from “Pollutants and 

byproducts from plastic production and incineration,” and in Figure 2, they come from 

“Garbage incineration and plastic production wastes.” The major additional material in 

Figure 2 is the final column. This column offers the total number of chemicals found for 

each family, and then gives the range in each umbilical cord sample. For example, a total 

of 10 Polynuclear aromatic hydrocarbons (PAHs) were found, and the 10 samples had 

anywhere from 1 to 10 individual chemicals detected.  

 The report also includes information on why children are more at risk from 

chemical exposure than adults, including pregnant mothers. The EWG wrote: 

Chemical exposures in the womb or during infancy can be dramatically 

more harmful than exposures later in life. Substantial scientific evidence 

demonstrates that children face amplified risks from their body burden of 

pollution; the findings are particularly strong for many of the chemicals 

found in this study, including mercury, PCBs and dioxins. Children's 
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vulnerability derives from both rapid development and incomplete defense 

systems: 

 A developing child's chemical exposures are greater pound-

for-pound than those of adults. 

 An immature, porous blood-brain barrier allows greater 

chemical exposures to the developing brain. 

 Children have lower levels of some chemical-binding 

proteins, allowing more of a chemical to reach "target 

organs." 

 A baby's organs and systems are rapidly developing, and 

thus are often more vulnerable to damage from chemical 

exposure. 

 Systems that detoxify and excrete industrial chemicals are 

not fully developed. 

 The longer future life span of a child compared to an adult 

allows more time for adverse effects to arise. (14-15) 

The EWG does not cite each source specifically here, but it seems to draw most of this 

information in this bullet list primarily from a National Research Council book, 

Pesticides in the Diets of Infants and Children. The list of health concerns is specifically 

related to newborns only; the mothers are not mentioned. 

The report also included a section titled, “Human health problems on the rise.” 

This section begins with the graphic shown in Figure 3 below.  
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Figure 3. EWG’s graphic showing increase in human health problems over the past 50 years (25). 
 
 

Here, the EWG presented a graphic that lists increases in a variety of human health 

problems in the past 50 years. For example, autism has increased 10 times, childhood 

brain cancer 40%, and preterm birth 23%. The EWG stated, “Scientists cannot fully 

explain these increases, but early life exposure to environmental pollutants is a leading 

suspect” (25).  

 The report also included information on the difficulties of testing for chemicals in 

human blood. The EWG reported that about 75,000 chemicals are made and imported in 
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the United States every year, but not all chemicals’ health effects are known. The EWG 

blamed this on the Toxic Substances Control Act. It summarized the flaws of this federal 

act as follows: 

The Toxic Substances Control Act, the 1976 federal law meant to ensure 

the safety of commercial chemicals, essentially deemed 63,000 existing 

chemicals "safe as used" the day the law was passed, through mandated, 

en masse approval for use with no safety scrutiny. It forces the 

government to approve new chemicals within 90 days of a company's 

application at an average pace of seven per day. It has not been improved 

for nearly 30 years — longer than any other major environmental or public 

health statute — and does nothing to reduce or ensure the safety of 

exposure to pollution in the womb. (Houlihan et al. 16) 

The EWG charged that the Toxic Substances Control Act (TSCA) fails to mandate safety 

studies and relies instead on “voluntary programs” that are “largely ineffective at 

reducing human exposures to chemicals” (Houlihan et al. 16). Instead, the EWG 

recommended that the TSCA be revamped. They wrote, “A new TSCA would:  

  Require chemical manufacturers to demonstrate affirmatively that the 

chemicals they sell are safe for the entire population exposed, including 

children in the womb. In the absence of information on the risks of pre-

natal exposure, chemicals must be assumed to present greater risk to the 

developing baby in utero, and extra protections must be required at least 

as strict as the 10 fold children's safety factor in FQPA.  



 

 20 

 Require that the safety of closely related chemicals, such as the 

perfluorochemicals used to make Teflon and other stain-resistant and 

water repellant products, be assessed as a group. The presumption would 

be that these chemicals have additive toxicity unless manufacturers clearly 

prove otherwise.  

 Grant the EPA clear and unencumbered authority to demand all studies 

needed to make a finding of safety and to enforce clear deadlines for study 

completion.  

  Remove from the market chemicals for which tests demonstrating safety 

are not conducted.  

  Eliminate confidential business protection for all health, safety, and 

environmental information.  

  Require that material safety data sheets provided to workers contain the 

results of studies conducted under these provisions.  

  Provide strong incentives for green, safer chemicals in consumer products 

and industrial processes. (34-35) 

The Body Burden report called for widespread changes to TSCA, but it provided limited 

actions for individuals, including pregnant women, to take to either reduce their exposure 

to industrial chemicals or to rally for a stricter regulatory control.  

The EWG’s report received widespread media coverage. Included below is a 

sample of the stories that ran on July 14, 2005, the day of the “Body Burden” report’s 

release:  
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 “Concern over US babies 'Born Polluted.'”, Agence France Presse 

  “Toxic Chemicals By the Hundred Found in Blood of Newborns.” Environmental 

News Service 

 “Toxic Elements Found in Infants' Cord Blood.” Palm Beach Post 

 “Toxins Found in Newborns.” Dayton Daily News 

 “Pollutants Put Fetuses at Risk.” Kansas City Star 

 “New Study Suggests Fetuses are Exposed to Hundreds of Toxic Chemicals.” 

Associated Press 

 “Unborn Babies Soaked in Chemicals, Survey Finds.” Reuters 

 “Study Cites Chemical Dangers.” Associated Press 

 “Slew of Pollutants Found in Babies.” North Jersey Record 

 “Study Shows Babies Born With Polluted Systems.” Oakland Tribune 

News coverage extended throughout the summer. In all, more than 100 national and 

international newspapers, magazines, and television news programs ran stories on the 

EWG’s study. Websites also carried the story. For example, WebMD ran an article titled, 

“Study Shows Toxic Chemicals in Newborns.” Numerous environmental and feminist 

blogs also published links to EWG newborn report.2  

On the day of the report’s release, the EWG also began an overt debate with the 

American Chemistry Council, an industry lobby group. Kenneth Cook, President of 

EWG, wrote a brief, two-paragraph letter to Jack Gerard, President of ACC. In his letter, 

Cook challenged Gerard and the ACC to acknowledge chemical pollution in people. 

                                                 
2 Analysis of these mass media articles is outside the scope of this case study, but I include them here to 
indicate the public interest the Body Burden report generated. 
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Cook wrote, “In light of statements from your organization that chemicals are rigorously 

reviewed for safety before they enter commerce, I am writing to ask you the same simple 

question I will be asking your member companies next week: Which chemicals 

manufactured by the companies you represent have been detected in the blood of 

American babies?” (1). Cook’s letter asked the ACC to identify which member 

companies manufactured the chemicals that were found in the umbilical cord blood. The 

EWG posted this letter as a PDF on its website, along with the response it received the 

following day, July 15, from Gerard at the ACC. Cook’s letter is found in Appendix C. 

Gerard faxed back a page-and-a-half letter (see Appendix D). He wrote, “As a 

father of six children, I am keenly interested in efforts to protect the health of children. So 

I read your July 14, 2005 letter and announcement with some consternation. America’s 

chemical makers help create essential and often life-saving products that have helped 

billions of children – including my children – live healthier, safer lives” (1). Gerard 

criticized the EWG for sensationalizing their biomonitoring findings. He wrote, “While 

presenting the findings as groundbreaking may grab attention, it does not advance the 

health and well being of children. Indeed, your announcements in my view may well 

frighten the parents of newborns” (1). Gerard also referenced the CDC’s biomonitoring 

study and their clarification about the presence of chemicals not necessarily being linked 

to disease to back up his claim that no meaning can be made from body data. In the 

second page of the letter (included in Appendix D), Gerard restated his and the ACC’s 

commitment to biomonitoring efforts by the CDC. He concluded that chemical 

manufacturers have created “advances (that) should not be underestimated or undermined 
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by scaring people about everyday products that protect our health, keep us from harm and 

contribute to our future well being” (2).  

Cook, the EWG President, followed up with another letter, repeating his request 

to identify the manufacturers responsible for the chemicals that there were detected. He 

wrote, “You didn't answer my question, so let me repeat it. Which chemicals 

manufactured by the companies the American Chemistry Council represents have 

been detected in the blood of American babies?” (ewg.org, emphasis in original). 

Cook emphasizes the presence of chemicals in newborns. He wrote, “What we want to 

know is whether or not your members have performed, but not published, laboratory tests 

to determine if their chemicals end up in babies through transplacental movement” 

(ewg.org). Cook also challenged the ACC’s claim that they support the CDC’s 

biomonitoring efforts. He wrote, “If the ACC and your member companies are such big 

supporters of the CDC's national exposure assessment, why is it that not a single 

chemical company has nominated even one chemical for inclusion in the assessment? 

Why hasn't the ACC or your members recommended chemicals for testing by the CDC?” 

(ewg.org). The EWG posted its own follow-up letter, but they have not included any 

response from the ACC to that second letter. The EWG’s second letter is found in 

Appendix E.  

The ACC uploaded a series of issue briefings, links to peer-reviewed articles and 

CDC reports, and position papers related to biomonitoring. Many of these are dated as 

being updated or written on July 14 and 15, 2005. As a whole, these issue briefings 
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emphasize the helpfulness of chemicals, the naturalness of chemicals, and the appropriate 

uses of biomonitoring data versus the inappropriate uses of biomonitoring. 

The EWG’s report also coincided with a statement from Nancy Pelosi, then 

House Democratic Leader. In her statement, Rep. Pelosi emphasized the importance of 

the CDC’s biomonitoring program and states her support of increasing that program’s 

funding because “the federal government collects very little data on human exposure to 

chemicals in the environment” (1). She called the EWG’s report a “wake-up call” and 

concludes that “we must start a drumbeat to ensure that children are born into this world 

free from exposure to dangerous chemicals so they can reach their full potential.” The 

full statement from Rep. Pelosi is in Appendix F. Pelosi’s statement thanks the EWG and 

their research partner, Commonweal, for their study. She drew an analogy between what 

pregnant are told to avoid (i.e., alcohol and cigarettes), and the substances they cannot 

avoid (i.e., toxic chemicals). Both of these types of harmful substances can harm 

children, Pelosi asserts. She followed the EWG’s lead in asserting that the presence of 

chemicals is associated with disease and adverse health effects. The mere presence of the 

chemicals in cord blood is negative, according to Pelosi. She wrote, “This new scientific 

data shows that the developing reproductive, hormonal and neurological systems of 

infants are being disrupted by synthetic chemicals that we are exposed to every day” (1). 

Pelosi states her support of increasing funding for the CDC’s biomonitoring program. 

She also referenced that on July 13, 2005, Congressman Henry Waxman and Senators 

Frank Lautenberg and Jim Jeffords introduced the “Child, Worker, and Consumer Safe 

Chemicals Act.”  
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The publication of the EWG’s report coincided with the introduction of these 

federal House and Senate bills.3 The day before EWG released its report, the House and 

Senate introduced bills titled the “Child, Worker, and Consumer Safe Chemicals Act” 

(also known as the Kid Safe Chemical Act), as Representative Pelosi indicated. The 

Senate and House bills were identical, and both called to reform the Toxic Substances 

Control Act. The Kid Safe Chemical Act called for manufacturers to be required to 

certify their own chemicals are safe, to create a “priority list” for the EPA to use to 

determine safety for questionable chemicals, to use animal testing to ensure safety, and to 

offer incentives for safer, more environmentally friendly alternatives. The Senate bill was 

read twice on July 13, 2005, and then it was referred to the Committee on Environment 

and Public Works (GovTrack.us. S. 1391). It never made it out of subcommittee. The 

House bill met a similar fate. It was introduced and referred to the Subcommittee on 

Environment and Hazardous Materials. It was never scheduled for debate (GovTrack.us. 

H.R. 4308) and also failed. The Kid Safe Chemical Act mirrors many of the 

recommendations made by the EWG in its report. Although the EWG does not mention 

the introduction of this Act anywhere on its website, their report stated, “Federal law 

must be reformed to ensure that children are protected from chemical exposures, and that 

to the maximum extent possible exposure to industrial chemicals before birth be 

eliminated entirely” (34).  

The EWG’s Body Burden: The Pollution in Newborns offers a significant case to 

study. By exploring the case within the context of the CDC’s biomonitoring studies, the 

                                                 
3 Analysis of the Kid Safe Chemical Act is outside the scope of this dissertation. I include it here as 
additional context for the environment in which the EWG published its report and the ACC responded to 
the report. 
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previous hesitancy to make meaning from body data is understood. Therefore, the EWG’s 

positioning of its study, which detected almost 300 chemicals in umbilical cord blood, 

shows a marked shift from this hesitancy. For the EWG, the detection and presence of 

chemicals is enough to cause concern, and they rebel from the CDC’s caution that “The 

measurement of an environmental chemical in a person’s blood or urine does not by itself 

mean that the chemical causes disease” (4). The publication of EWG’s report is a 

distinctive event that deserves careful analysis. By studying this contemporary event 

within its context, and recognizing that the phenomenon and context are not clearly 

delimited, this case study closely follows Yin’s requirements for using a case study 

method (13). This case provides the basis for examining my research question of what 

rhetorical strategies are used to communicate prenatal biomonitoring data to public 

audiences in the context of a risk society. As the analysis shows, the environmental 

activists use a rhetoric of certainty and precaution while the chemical lobbyists use a 

rhetoric of uncertainty, delay strategies, and closed communication. 

 

Preview of Chapters 

In Chapter Two, I present my literature review that focuses on three primary 

areas: risk communication, scientific decision making, and the rhetorical construction of 

pregnant women. I have identified these major areas to focus on because my dissertation 

centers on risk assessment, risk communication, and representations of the body in risk 

discourses. I first explore how modernity, risk, and rhetoric relate as an introduction to 

synthesizing the literature concerning risk communication from rhetorical perspectives. 
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Because my dissertation is interested in how risk is communicated and in critiquing the 

different rhetor’s approaches, an understanding of how rhetoricians analyze risk 

communication models is required. The second major area of the literature review is the 

role of decision making and socially constructed knowledge. I examine how expertise is 

contrasted with lay knowledge. The literature regarding the role of ethos as a rhetorical 

strategy is also reviewed. The final major topic in this review is the rhetorical 

construction of women, specifically pregnant women, in discourse with a special 

emphasis on risk discourses. Because my dissertation topic is on prenatal exposure, the 

maternal role is significant so that I can examine the rhetorical construction of 

responsibilities of motherhood. These three areas of the literature review allow me to 

explore the rhetorical strategies used in my case study and situate my analysis within the 

field of rhetoric. 

In Chapter Three, I present my method and methodology. I am using a case study 

method with publically available material. I have inductively coded a set of texts that 

represent the Environmental Working Group and the American Chemistry Council. The 

availability and accessibility of the material is important to studying the case because I 

seek to understand how rhetors communicate risk to public audiences. I use a theoretical 

framework of material rhetoric informed by Beck’s sociological notion of a risk society 

and reflexive modernity. This chapter provides an understanding of the organizational 

structure of my two analysis chapters into discursive and material constructions of risk, as 

well as how I have coded and organized the data from the case study.  
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In Chapter Four, I analyze the discursive construction of risk related to prenatal 

exposure to chemicals. Because knowledge of risks is inseparable from the cultural 

knowledge that helps makes those risks understandable and “real,” this chapter explores 

the various discursive constructions that make risk real. The rhetorical processes explored 

in this chapter are the constructions of invisible mothers and vulnerable fetuses/babies, 

the role the readers are asked to play through the construction of meaning of embodied 

risk, and the level of certainty of risk knowledge. In this chapter I argue that risk is made 

knowable and palpable to public audiences through these four main discursive 

constructions of risk. 

In Chapter Five, I analyze the material construction of risk through “real” risks 

from prenatal exposure to chemicals. In this chapter, I examine how chemicals are 

characterized, the impact of chemicals on human health, the regulatory needs related to 

the chemical industry, and biomonitoring as knowledge generating epistemology. In this 

chapter, I argue that the material risks of chemicals, though discursively created, 

emphasize the realness of the impacts of exposure to industrial chemicals. 

In Chapter Six, I place these different communicative and rhetorical practices into 

conversation with each other. I examine how scientific data can be deployed in a variety 

of ways to inscribe meaning on the fetal and maternal body. The range of risk 

communication and assessment practices guide me to being able to make 

recommendations about effective and ethical ways to communicate these data to public 

audiences. 
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Chapter Two: 

Literature Review 

 

In this dissertation I analyze a case in which technoscientific knowledge about 

prenatal exposure to chemicals is communicated to public audiences. In order to 

contextualize this topic and understand the theoretical positions that rhetoric uses to 

analyze risk, I have identified several major areas to focus on in this literature review. I 

start with an overview on modernity, risk, and rhetoric as an introduction to the topics of 

this literature review and rhetoric’s role in risk communication. I then analyze literature 

concerning risk communication from rhetorical perspectives. I am interested in literature 

that discusses how risk is communicated and in critiquing the rhetors’ approaches. In 

order to critique risk communication strategies, I offer an overview of how rhetoric as a 

discipline has analyzed different models of risk assessment and risk communication. I 

also examine the Precautionary Principle as an alternative to traditional risk assessment 

approaches. Included in this section is a discussion of the long-term and material impacts 

that texts have in influencing policies. Next, I analyze the literature that contextualizes 

decision making in risk settings and socially constructed knowledge about risks. 

Specifically, I examine the sometimes conflicting roles of “experts” and “lay people” and 

what counts as knowledge in the scientific and technical realms that may or may not 

occur in risk settings. This literature also touches on the role of ethos as a rhetorical 

strategy. The final major topic in this review is the rhetorical construction of women, 

specifically pregnant women. Because the dissertation topic concerns prenatal exposure, 
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the maternal role is significant as I examine the rhetorical construction of responsibilities 

of motherhood. 

Modernity, Risk, and Rhetoric 

In order to contextualize the sections of this literature review, I first present a 

brief overview of the development of risk through modernity and the role of rhetoric in 

this development. A defining quality of modernity is an epistemology rooted in 

Descartes’ reason and rationalism and Locke’s perception of the natural world. 

Modernity was ushered in on the success of scientific and technological progress against 

the seeming chaos of an unordered life that was subject to the whims of fate, nature, or 

God. With an ontological belief in a knowable reality, the onus was on scientists to find, 

measure, and verify information about the world around us. With knowledge of the 

natural world in hand, humanity could attempt to predict natural phenomena, thereby 

advancing our progress by removing some of the elements of chance and circumstance.  

In this age of scientific reason, Locke viewed rhetoric with suspicion, likely as it 

was to “insinuate wrong ideas, move the passions, and thereby mislead the judgment” 

(827, reprinted in Bizzell and Hertzberg). As Weaver (1970) noted, the “scientistic” 

successes of the Modern Era in understanding the natural world saw the demotion of 

rhetoric as a discipline. Thus, science turned “its apparatus upon man, whom all the 

revelations of religion and the speculations of philosophy seemed still to have left an 

enigma” (203-204). With the emphasis on scientific progress, Weaver wrote, “human 

qualities were weaknesses, except for that special quality of rationality” (205). Emotions 

were seen as a liability to human progress, likely to get in the way of objective reality.  
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My project has a different goal than Weaver’s goal of reasserting rhetoric’s place 

in a scholarly tradition, but his notion that language is sermonic resonates with my goal 

of dethroning the notion that a person should become a “depersonalized thinking 

machine” (224), acting only in situations where scientific certainty exists. Our emotions, 

our humanness, are what guide us to ethical action in the face of scientific uncertainty. 

We locate our humanness and our values in the language we use and in the discourses we 

participate in. Risk discourses show the contemporary struggle we are in to define the 

meaning of scientific data. 

Discourses on risk play an important role in modernity. The fields of probability 

and statistics grew out of the modern worldview’s prioritizing of “calculating the norm 

and identifying deviations from the norm” (Lupton 6). Modernity is marked by a desire to 

measure and, therefore, know the world by technically calculating risk. Risk is an 

outgrowth of the modernist need to replace fate as the governing factor in people’s lives. 

Lupton wrote, “The modernist concept of risk represented a new way of viewing the 

world and its chaotic manifestations, its contingencies and uncertainties” (6). Similarly, 

Reddy argued, “Moderns had eliminated genuine indeterminacy, or ‘uncertainty,’ by 

inventing ‘risk’” (qtd. in Lupton 7). In earlier conceptualizations, risk and uncertainty 

meant different things. Risk referred to “conditions in which the probability estimates of 

an event are able to be known or knowable,” while uncertainty referred to conditions 

“when these probabilities are inestimable or unknown” (Lupton 7). Risk, then, could be 

either good or bad; it was a neutral term. Today’s concept of risk has lost this neutral 

meaning – risk is bad. Furthermore, today’s concept of risk also has lost the distinction 
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between risk and uncertainty. Lupton wrote, “Risk and uncertainty tend to be treated as 

conceptually the same thing: for example, the term ‘risk’ is often used to denote a 

phenomenon that has the potential to deliver substantial harm, whether or not the 

probability of this harm eventuating is estimable” (9). Uncertainty is risk; that which we 

cannot measure is risky.  

Risk has gained prominence as a topic of study and discussion in academic, 

scientific, and medical disciplines as well as public arenas, such as the mass media. We 

are seen as living in an increasingly risky world. This emphasis on risk seems somewhat 

paradoxical in a world with advanced water systems, advanced medical care, increased 

longevity, etc. In most of the world, and in the United States in particular, we are not 

ordinarily tyrannized by roving bands of marauders. Our homes are not at siege nightly. 

We enjoy some sense of security on a day-to-day basis. Aren’t we safer than ever have 

been? Ulrich Beck suggests that this new prominence of risk discourse is a result of risks 

that are “a wholesale product of industrialization, and are systematically intensified as it 

becomes global” (Risk Society 21). This global nature of risk combines with the unknown 

and incalculable nature of risks and has led to the prominence of risk discourses. Because 

risks extend past their point of origin (e.g., an industrial chemical plant or nuclear plant), 

Beck argued that they: 

endanger all forms of life on this planet. The normative bases of their 

calculation – the concept of accident and insurance, medical precautions, 

and so on – do not fit the basic dimensions of these modern threats. … 
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This means that the calculation of risk as it has been established so far by 

science and legal institutions collapses. (Risk Society 22) 

Because of the new nature of risks, this later stage of modernity or postmodernity “is 

characterized by a growing sense of the failed promises of early or ‘simple’ modernity 

and a tendency to challenge the key assumptions of this period, particularly those that 

unproblematically view science and medicine as the vanguards of progress” (Lupton 11). 

In a reaction against what Weaver labeled the god term of “progress” (96), late modernity 

or postmodernity sees science not as an incontrovertible good, but with a hesitating 

acceptance of its ubiquitous presence. We question “established thought, expression and 

practice” while deconstructing tradition (Lupton 11). Through this process, we see the 

world not as a safe place, but one fraught with unknowable, incalculable dangers that 

have been brought on by modernization. For example, we see antibiotics that not only 

help us feel better, but that have created superbugs that are resistant to medication and 

make us sicker than the bacteria we started with. There is a simultaneous embracing of 

and distancing from the products of modernization. 

In this dissertation, I use rhetorical theories to illuminate the concept of risk and 

uncertain knowledge in modernity. Risk knowledge is socially constructed and can be 

analyzed by examining its discourses and practices. Knowledge about risk is developed 

through a complex relationship between experts and the public where meaning is 

negotiated through discursive means. As Lupton wrote, “Through discourses we perceive 

and understand the social, cultural and material worlds in which we move. Discourses 

both delimit and make possible what can be said and done about phenomena such as risk” 
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(15). Risk, then, is a thoroughly rhetorical endeavor in which different rhetors can 

influence the discourse and affect how the public comes to know and experience the 

modern risk condition of prenatal exposure to industrial substances. In this dissertation, I 

examine how risk, especially embodied risk, is socially constructed through different 

rhetorical means. In this literature review, I examine literature concerning risk 

communication models, decision making in risk settings and socially constructed 

knowledge about risks, and the rhetorical construction of women, specifically pregnant 

women. Through these areas, I examine how rhetorical theories help us understand how 

technoscientific risk and exposure data are communicated to public audiences. 

 

Risk Communication, Rhetorically Critiqued and Re-Defined 

Risk communication has a long and interdisciplinary history. This review focuses 

primarily on rhetorical critiques of traditional approaches and models of risk 

communication, then examines rhetorical revisions to risk communication models that 

reflect a more democratic and public-oriented approach. The rhetorical approach to risk 

communication locates the understanding of risk within social constructionism, which 

makes it particularly relevant for my case study. I also discuss a feminist model of risk 

communication. I then examine the Precautionary Principle as an alternative to traditional 

risk assessment and communication. By placing my case study within the continuum of 

traditional risk assessment to the Precautionary Principle, I can evaluate the risk 

communication strategies used by the Environmental Working Group and the American 

Chemistry Council in order to analyze the construction of knowledge and the relationship 
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between experts and non-experts. The final literature area in this section is the impact that 

communication has on advocacy and public policy. 

 In its least interactive and participatory form, risk communication is strictly a 

technocratic transmission of technical or scientific information that allows for no public 

role (Waddell 142). A variation on this technocratic approach is slightly more 

participatory and recognizes that the public is interested in receiving the experts’ 

information. The formal definition of risk communication set forth by risk analysts 

describes it as a transmission of knowledge. Risk communication is defined in the book, 

Risk Communication, Risk Statistics, and Risk Comparison: A Manual for Plant 

Managers, as “the act of conveying or transmitting information between interested parties 

about levels of health or environmental risks; the significance or meaning of such risks; 

or decisions, actions or policies aimed at managing or controlling such risk” (Covello, 

Sandman, and Slovic 122). This conduit model of risk communication is strictly one-

way. Although this definition calls for information transmission “between” interested 

parties, the rest of definition makes it clear that the risk assessment and communication 

are done by the experts.  

Grabill and Simmons concluded the problem with such an approach is that it is 

“arhetorical – typically decontextualizing risks and failing to consider social factors that 

influence public perception of risk” (416). The technocratic approach is a “one-way flow 

of technical information from the ‘experts’ to the public” (Grabill and Simmons 421). 

The technocratic approach is similar to the “engineering” model of risk communication 

described by Katz and Miller (1996). They wrote that the engineering model of risk 
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communication is defined by a “closed rhetoric of authority, control, precision, (and is) 

associated with the power of science and technology and the cultural belief that these are 

the only valid methods of knowing and doing” (134). The technocratic, or engineering, 

approaches are primarily one-way, closed communication from “experts” to the “public.”  

When this arhetorical and decontextualized approach to risk communication is 

utilized, the experts who provide risk communication to the public believe that when the 

public disagrees with the risk assessment, the problem is simply miscommunication or 

misunderstanding. In this perception of making technical decisions that involve the 

public, “risk communication developed as an attempt to overcome these differences by 

‘correcting’ the public’s ‘risk perceptions’ so that they would better match the ‘risk 

analyses’ made by the experts” (Katz and Miller 116). When the problem is simply lack 

of knowledge, it is easily remedied by educating or persuading the public about the 

defined risk. This “decide-announce-defend” (Belsten 1996) tactic can result in 

acrimonious public debates and resistance. It also places the public in the uneasy and 

imbalanced position of lacking an equal voice in a risk assessment. In this environment, 

“the public’s perceptions of risk are generally understood to be subjective, mistaken, 

emotional, and even irrational, whereas expert assessments are based on facts, 

knowledge, probabilities, and calculations” (Katz and Miller 116). When risk 

communication is employed in such a technocratic manner, it is “stripped of its 

epistemological possibilities (and) has as its goal the creation of consent” (Grabill and 

Simmons 426). Furthermore, this technocratic approach never considers the “values, 
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concerns, fears, and opinions of each local community” (Grabill and Simmons 421) when 

risk is communicated.  

Grabill and Simmons offered the following as the list of experts in risk 

communication: “scientists, statisticians, actuaries, economists, and public health 

officials” (426). I believe that one area my dissertation will contribute to is a 

complicating of who counts as an expert. My case study involves the Environmental 

Working Group, which is an environmental activist group, and the American Chemistry 

Council, which is an industry lobby group. These two groups circumvent the traditional 

path to expertise but mimic their expert stances. The environmental activists and 

lobbyists construct identities as the “new experts” in risk communication with a savvier 

ear and eye toward the public. 

On the continuum of including the public in risk communication, the next level is 

the negotiated approach. In this approach, experts still communicate their information to 

the public, but then the public has an opportunity to share its reactions and attitudes with 

the experts (Waddell 142). Such a model of communication is a response to the 

technocratic model in that risk communicators question whether “risk assessment can be 

determined based solely on a defined set of principles and scientific norms independent 

of cultural values” (Grabill and Simmons 422).  

Risk communication deals with uncertainty, which presents certain challenges. 

This uncertainty can be explored in a negotiated approach to risk communication. 

According to Stern and Fineberg’s book, Understanding Risk: Informing Decisions in a 

Democratic Society, “Participants in decisions need to consider not only (uncertainty’s) 
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magnitude, but also its sources and character – whether it is due to inherent randomness 

or to lack of knowledge and whether it is recognized and quantifiable, recognized and 

indeterminate, or perhaps unrecognized” (116). Uncertainty should not be simplified, but 

it should be acknowledged. This uncertainty should not, however, preclude coming to a 

decision, a point strongly emphasized in Understanding Risk. However, coming to a 

decision through analyses that frame the debate from a scientific point of view masks the 

inherent bias and the very meaning of such risk estimates. Stern and Fineberg 

acknowledged this bias creates conflicts:  

The assumption of the null hypothesis as used in risk analysis contains an 

implicit bias because it places a greater burden of proof on those who 

restrict than those who would pursue a hazardous activity, presuming 

these activities are safe until proven otherwise. Evidence that science has 

been censored or distorted to favor particular interested parties has long 

been a source of conflict over risk characterizations. (25)  

Even while acknowledging the burden of proof is on those who seek precaution instead 

of those who create the risks, Stern and Fineberg continue to rely on traditional risk 

assessment and communication. Other problems exist in risk characterizations: decisions 

must be made before information is complete (53); the same information can be framed 

in different ways to create “different understandings” (57); risk characterizations may 

imply “more scientific certainty or unanimity than exists” (66); and unanalyzed risks are 

not clearly stated as such (66). The case study in this dissertation analyzes how the same 

information can be used to create different meanings. Also significant for this case study 
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is the role that unknown and unanalyzed risks play. Many of the chemicals that were 

found in umbilical cord blood have not been tested, as Ken Cook, President of EWG, 

argued in his letter to Jack Gerard, President of ACC. Much information is simply 

unknown about the chemicals found in umbilical cord blood. Even given the uncertainty 

of risk communication, Stern and Fineberg argued that decisions must be made, and the 

public must be consulted. However, the experts remain in control of the “true” 

knowledge. In an ideal negotiated approach, local public stakeholders are included early 

in the risk assessment process and are regarded as important participants in the process. 

In an example of this kind of negotiated risk communication, Chess, Burger, and 

McDermott described environmental justice efforts to work with multicultural groups to 

create risk communication messages about safe fish consumption that are meaningful and 

culturally relevant. Chess, Burger, and McDermott wrote that “these audiences 

understand the meaning and significance of properly targeted risk communication” (267). 

As evidenced by this quotation, the experts are still leading this negotiated effort, but are 

engaging local and multicultural publics in creating properly targeted meaningful 

messages. The approach remains unbalanced between the experts and the public, but the 

public is at least acknowledged as a participant who can understand “properly targeted 

risk communication.” 

The environmental justice element that Chess, Burger, and McDermott want to 

solve gets at the crux of what the technocratic and negotiated approaches are missing: the 

social construction of risk and the notion of power (Boholm; Waddell 1996; Katz and 

Miller; Grabill and Simmons). When a risk assessment is performed by experts and then 
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communicated to the public, the public does not “have the ability to participate in the 

production of public policy” (Grabill and Simmons 424). The public is excluded because 

they are considered as being wholly separate from the experts. Grabill and Simmons 

argued that this separation “can lead to unethical and oppressive risk communication 

practices” (416).  

However, if risk is placed within the realm of social constructionism, the creation 

of a rhetorical, participatory risk communication can be considered. Some of the features 

of socially constructed risk are that experts also have emotions and values; that science is 

not disinterested and neutral; that information flows back and forth from the experts and 

the public; that risk communication “is an interactive exchange of information during 

which all participants also communicate, appeal to, and engage values, beliefs, and 

emotions” (Waddell 142). In my case study, the EWG adopts a stance that reflects the 

emotional role of science and the value judgments that make public knowledge relevant 

and crucial to scientific knowledge. The EWG, as an activist group, is both the expert and 

the public in this case. The EWG’s public approach to science is exemplified by 

publishing their report on a website and not seeking peer-reviewed publication for it. The 

EWG seems to understand that social reality is constructed through their presentation of 

their data. 

A key to the socially constructed risk communication approach is the information 

flow between experts and the public that constructs “epistemology within communicative 

processes” (Grabill and Simmons 417). As Grabill and Simmons wrote, “this approach 

flattens the hierarchy between the ‘expert’ and the ‘non-expert’ and believes risk 
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assessment must incorporate technical information about a risk within a broader 

framework, including social, political, and economic factors” (425). Waddell agreed that 

the distinction between the experts and the public is ambiguous and not clearly delineated 

in a social construction model of risk communication (142). When such distinctions are 

blurred, the separation of risk assessment from risk communication “cannot hold” as we 

recognize the social construction of knowledge (Grabill and Simmons 425). When the 

EWG flattens the hierarchy and brings biomonitoring data to a public audience, they 

seem to recognize this social construction of risk information related to prenatal 

exposure. While the report does contain extensive scientific data, other elements of the 

report place the risk information within a context of a lack of regulatory control and 

widespread exposure. Constructing a social reality that combines experts and non-experts 

to make judgments about environmental pollution is a crucial step to a more democratic 

approach to risk communication. 

To engage in this more participatory, more democratic approach suggests a 

rhetorical approach to risk communication that involves an “open-ended rhetoric of 

participation, engagement, ambiguity, associated with the ideals of democracy and the 

cultural belief that a plurality of perspectives and methods is probably necessary to arrive 

at the best decision” (Katz and Miller 134). When risk communication fully considers all 

perspectives, there is greater likelihood of shared decision making with shared values and 

emotions. Stratman et al. also commented that risk communicators should “acknowledge 

and respond explicitly” to all the concerns that arise during risk controversies, not only 
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the only the elements they choose to respond to (35). This level of response encourages 

more meaningful participation. 

The second characteristic of a critical and rhetorical approach to risk 

communication is to consider the notion of power. This characteristic is closely tied to 

the social construction of risk. As Grabill and Simmons explained: “As we argue for risk 

as socially constructed, we are looking toward an approach to participatory decision 

making that links a theory of power (and powerlessness) to the exercises of power 

involved in knowledge production” (423). By examining how expert institutions have 

traditionally controlled the knowledge and production of power in risky situations, 

rhetoricians can identify how “hierarchies of power are established and exercised” 

(Grabill and Simmons 417). Critiquing who is in control of defining risk leads to 

examining the power structures that create that control. Perhaps not surprisingly, local 

belief systems are often left unconsidered as risk assessment traditionally 

decontextualizes risk situations and creates what they present as objective, rational, and 

reasonable risk assessments. The social constructionist approach first shows that these 

objective risk assessments are more subjective than they appear, and then it questions 

where the power is located, who benefits from risk assessment and communication, and 

“seeks to solve problems of omission (e.g., people, positions, ways of knowing and 

talking), domination (e.g., failure to acknowledge differences in power), and indeed 

oppression” (Grabill and Simmons 430). The public has an equal, participatory role in 

such an approach to risk communication.  
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While this rhetorical and critical approach to socially constructed risk 

communication encourages broader stakeholder involvement, Sauer argued that an 

explicitly feminist critique of traditional risk assessment is necessary. Some elements of 

the feminist approach to risk communication are similar to the rhetorical and critical 

approach to risk communication, such as de-privileging technocratic and scientific 

expertise in favor of broader participation. In Sauer’s research about mine safety, she 

analyzed the written postaccident investigation reports that ignored women’s perspectives 

and, therefore, did not work to actually “solve problems or prevent disaster in the future” 

(65). She found that the traditional “scientific format, chronological ordering of events, 

and regulatory language obscure lines of authority and responsibility and silence the 

firsthand experience of women” (67). She placed women’s knowledge in the realm of the 

“domestic” and wrote that women “measure danger in domestic terms (the amount of 

dust in the washing machine) rather than in ppm’s (parts per million)” (67). Women’s 

perspectives are often ignored as traditional technocratic risk communication focuses so 

exclusively on rationality and measurable evidence.  

Sauer offered a series of characteristics for a feminist analysis of risk that includes 

the following: 

 “Forces us to reconsider questions of literacy, knowledge, and 

expertise 

 Raises issues about what counts as evidence in a closely controlled 

corporate structure… 
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 Raises questions about how we structure information to achieve 

political, social, and economic ends 

 Raises questions about the genres we admit and those that we 

exclude… 

 Raises questions about how discourse reflects both the salient and 

silent power structures in discourse communities 

 Raises questions about how that silencing prevents successful risk 

management and assessment. (Sauer 78-79) 

Some of these characteristics echo the calls for rhetorical and critical risk communication 

in their emphasis on knowledge and expertise. However, Sauer called out specifically the 

gendered element that leads some genres and voices to be excluded and what political 

and social gains are to be had through ignoring women’s knowledge. This gendered 

element is key to the case study I examine because I look at how prenatal exposure is 

emphasized while maternal exposure is ignored. The case study I examine also raises 

questions about what counts as evidence and the genres that are included in risk 

communication. As Gerard, the ACC President, claimed in his letter to the EWG, the 

EWG “announcements added little if anything to the scientific discussion of the safe use 

of chemicals” (1). The ACC seeks to control what counts as evidence and what type of 

data are allowed, while the EWG seeks to expand it. 

A vastly different model of risk assessment and communication than any of these 

approaches is the precautionary principle (PP). The PP has several implementation 

problems, but it offers an interesting alternative to risk situations that are plagued by 
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uncertainty, such as the Body Burden report. The PP proposes that given the inherent 

scientific bias, uncertainties, and incomplete information in risk analysis, caution should 

be used when making risk decisions. The PP places the burden of proof on potential 

propagators of hazards. Such an approach contrasts with traditional forms of risk 

communication that place the burden of proof on those who seek to restrict hazards. 

There are two widely quoted versions of the precautionary principle; the first is from the 

Rio Declaration from 1992. It stated: 

In order to protect the environment, the precautionary approach shall be 

widely applied by States according to their capabilities. Where there are 

threats of serious or irreversible damage, lack of full scientific certainty 

shall not be used as a reason for postponing cost-effective measures to 

prevent environmental degradation. (United Nations, 1992).  

The other popular instantiation of the precautionary principle is the 1998 Wingspread 

Statement, which proposed: 

When an activity raises threats of harm to human health or the 

environment, precautionary measures should be taken even if some cause 

and effect relationships are not fully established scientifically. In this 

context the proponent of an activity, rather than the public, should bear the 

burden of proof. The process of applying the precautionary principle must 

be open, informed and democratic and must include potentially affected 

parties. It must also involve an examination of the full range of 

alternatives, including no action. (“Precautionary,” 2004).  
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The precautionary principle’s vague definitions and unclear applications pose 

implementation problems in comparison with traditional risk analyses. A realistic 

application of the precautionary principle is to restrict activity that can reasonably be 

thought to harm environmental or human health. In such cases, the precautionary 

principle would place the burden of proof on the proponents of the action. This is 

operationally difficult, because, as Lawrence Buell pointed out, “The problem of reaching 

even approximate certitude [of safety] is compounded by the predictable reluctance of 

allegedly responsible parties to concede error and by the cumbersomeness of the process 

by which error is legally determined” (48). An additional problem is that the application 

of legal or regulatory guidelines based on the PP might be impossible due to the 

“differences [that] could easily result in inconsistent regulatory outcomes” and the lack of 

a clearly defined precautionary principle (Marchant 1800).  

Even with the precautionary principle’s problems, it shows strengths as an 

alternative to more traditional risk assessment. First, as explained by Stern and Fineberg 

in Understanding Risk, the goal of risk characterization is always to move toward a 

decision, even if not all parties are in agreement. The precautionary principle supports 

delaying implementation decisions in face of uncertainties. In terms of a democratic 

process, traditional risk characterization may push a decision in the face of uncertainty 

leading to significant harm to humans and/or the environment. The PP would forestall 

such a decision until a more democratic, critical, and participatory approach 

incorporating more information and more interested parties is available.  
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Additionally, the economic, scientific, and political interests in risk 

communication are too entwined to be reliable, even if acceptable levels of pesticide and 

chemical exposure could be established for safety measures. In Risk Society Beck wrote 

that acceptable levels of pollution “may indeed prevent the very worst from happening, 

but they are at the same time ‘blank checks’ to poison nature and mankind a bit” (64, 

emphasis in original). He added, “The really rather obvious demand for non-poisoning is 

rejected as utopian. At the same time, the bit of poisoning being set down becomes 

normality. It disappears behind the acceptable values” (65, emphasis in original). Beck 

wrote,  

(T)he margins for scientific research become narrower and narrower as 

the threatening potential increases. To admit today that one had been 

mistaken in setting the acceptable values for the safety of pesticides – 

which actually would be a normal case in science – amounts to the 

unleashing of a political (or economic) catastrophe, and must be prevented 

for that reason alone. (Risk Society 54, emphasis in original)  

The precautionary principle could mitigate the necessity for setting acceptable levels that 

might be later proven to be unacceptable. This is relevant especially in light of the often 

noted idea that although acceptable levels may be determined for one pollutant, the effect 

of a conglomeration of different pollutants at different levels has never – and can never, 

perhaps – be fully studied. Beck put it best: “What may seem ‘insignificant’ for a single 

product, is perhaps extremely significant when collected in the ‘consumer reservoirs’ 

which people have become in the advanced stage of total marketing” (Risk Society 26). 
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Given that the umbilical cord blood in the EWG’s report contained almost 300 different 

chemicals, the potential risk implications for such various mixtures is staggering. 

The role of traditional risk assessment and the precautionary principle in the 

debate over the finding of chemicals in newborn cord blood is key to teasing out the 

rhetorical moves made by the Environmental Working Group and the American 

Chemistry Council. As I examine the risk communication strategies that are employed by 

the Environmental Working Group and the American Chemistry Council, I compare their 

various techniques to these models of risk communication. By analyzing their strategies 

and comparing them to the models discussed in this section, I can evaluate the models 

and approaches to risk communication and identify the strategies used to create and 

communicate knowledge by the new experts, the EWG and the ACC. 

An additional rhetorical element in risk communication is the material impact that 

delivery of the communication had on the context from which it arose. Rude detailed how 

contemporary rhetoricians have focused on theorizing the canon of delivery almost 

exclusively through document design and how the “presentation of content influences its 

availability and reception” (274). The emphasis on presentation links delivery of texts to 

publication. That definition of delivery “tacitly impl(ies) that publication is the goal and 

end of the writer’s work” (Rude 274). Rude explained that if publication is considered the 

end of the communication’s work, this definition of delivery would not consider how 

“rhetorical acts fit into rhetoric broadly conceived as influencing policy over time” (274). 

Instead, the goal or end of communication should be considered as “a means to the 

broader ends of deliberating and influencing policy, ensuring justice, and establishing the 
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values of a society” (274). Delivery does not end, Rude explained, with publication 

because delivery is also “outreach after publication and interconnections of the report 

with other documents and activities” (276). The viewing of documents as persistent 

artifacts reflects an understanding that “the field of writing studies, including composition 

and technical communication, has expanded its focus in the past several decades from the 

text alone to the uses of the text” (Rude 284). The delivery of a message must consider 

that the “rhetor is interested not just in persuading the audience of the merits of the 

argument but also in the actions members of the audience might undertake to implement” 

(283). Rude’s concept of delivery expands our understanding by considering the long-

term implications and uses of a communication, such as a report. The long-term 

implications of reports can be seen as the difference between process and product. The 

product of the discourse is the report, but a process led to how the report came into being 

and how the report will continue to be. Asen (2010) explained that analysis of single or 

distinct texts neglects the long-term nature of public policy making. 

In this dissertation, I analyze sets of texts and consider how they seek to influence 

public policy about environmental pollution and its potential health effects on infants. 

The two groups I analyze, the environmental activists and the industry lobbyists, use 

rhetorical strategies to convince people of their arguments and attempt to influence 

action. These two groups are non-traditional experts who use traditional strategies to 

persuade audiences that their argument is more correct than the other side’s argument. 

When considering rhetors such as these, Rude cautioned,  
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It is important not to confuse the delivery described here with the spin of 

political parties nor with marketing of a for-profit organization. These 

differences may distinguish related efforts: the outreach of an 

environmental advocacy organization represents an alternative voice, not 

the hegemonic voice of business or government as usual; the motive is not 

profit but rather the resolution of an exigence and the public good. (285) 

 Rude distinguishes the delivery of environmental advocates from the delivery of for-

profit organizations, political parties, and businesses. She also suggested that technical 

reports that seek to influence public policy must have writers who “commit to accuracy 

and integrity” (286). The interplay of ethics and the potential distortion through delivery 

has been a concern since Aristotle, and contemporary rhetoricians such as Sam Dragga 

have continued to research the ethical issues in delivery. When environmental advocates 

make arguments, even when the motive is public good, they should be held to the ethical 

standard of accuracy and non-distortion of facts. In this dissertation, I examine the 

environmental advocacy group, the EWG, with the same scrutiny with which I examine 

the chemical lobbyists. Both groups use rhetorical strategies and images similar to those 

that have been critiqued by scholars in our field. 

 

Scientific Decision Making and Knowledge Creating 

While the previous section discussed models of risk communication, this section 

examines more closely how decisions are made and how knowledge is created in a 

scientific context. I review how increasing scientific and technical complexity leads to an 
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increased need for fragmented technical expertise, which leads to a decreased public role. 

I then review how rhetoric of science scholars analyze the social construction of facts to 

show the rhetorical nature of scientific and technical knowledge. This literature provides 

a rationale for my argument that the texts I analyze for my case study create a socially 

constructed scientific truth that cannot be separated from the culture from which the 

participants come. My case study complicates some of the traditional notions of expertise 

and the ethos of scientific experts because I examine boundary breaking and spanning 

genres: an environmental activist group’s report and an industrial lobbyist’s issue 

briefings and reports.  

 In our modernized, globalized, and industrialized world, the level of complexity 

of technology and science has increased exponentially. The need for specialized expertise 

is greater than it has ever been. Hardware computer engineers have an entirely different 

set of knowledge competencies than software computer engineers, for example. We are 

all becoming experts in increasingly smaller areas with increasingly larger on-boarding 

skills. The area of energy production, and specifically nuclear power, was one of the first 

areas to experience the growing pains of expertise. Making decisions about energy 

requires different realms of expertise. Each realm of expertise was further subdivided. 

Many experts do not understand the expertise of other experts in slightly different fields. 

One example of risk communication that relies on fragmented scientific knowledge is 

nuclear power. Public audiences fare poorly in trying to ascertain the state of nuclear 

power when experts hold conflicting views. Farrell and Goodnight described how 

conflicting information from experts led to the public’s limited understanding of the 
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Three Mile Island disaster. They wrote, “As the complexity of tradeoffs among industry, 

ecology, and energy grew, the public’s projected ability to attend to, let alone adjudicate, 

this proliferation of technical communication declined” (277). When experts disagreed 

about what was happening as the events at Three Mile Island unfolded, “there was no 

way for the average person to evaluate the claims of the various experts” (293). Farrell 

and Goodnight wrote that this proliferation of expertise generally negates the role of the 

public. They wrote, “because the practices of more specialized forms of inquiry have 

tended to fragment problems to fit each branch of expertise, there has been little need to 

consult general audiences” (299). Experts consult only with other specialized experts, not 

the public. 

 This increased role of fragmented technoscientific experts has negative effects on 

public participation. Expertise in increasing more specialized areas creates smaller 

segments of experts. According to Farrell and Goodnight, “technical reasoning had 

usurped the role of social reasoning; that during the crisis, technical and surrogate 

discourses were inadequate to the task of informing public judgment; that, therefore, the 

events at Three Mile Island mark the failure of technical reasoning and concomitant 

communication practices to master contemporary rhetorical demands” (273). Farrell and 

Goodnight concluded that the crisis at Three Mile Island was made worse by the increase 

in specialized knowledge that did not communicate meaningfully to the public, or, I 

would argue, potentially to other experts. They argued that the public sphere is being 

eroded by the technical sphere and that experts need more effective communication 

strategies to interact more meaningfully with the public. 
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 Not all rhetoricians view the decreased role of public participation as problematic. 

Rowland disagreed with Farrell and Goodnight’s conclusions about the problems 

associated with a rise in prominence of the technical sphere. He wrote, “Our society is 

more dependent on technology than in the past, but that is only a matter of degree. We 

always have relied on experts, because there is no alternative” (144). He not only 

disagreed that we are overly reliant on fragmented expertise, he also argued that expertise 

is the most direct path to success in technical endeavors. His analysis focused on the 

Challenger explosion and the subsequent Rogers deliberations. He wrote that experts can 

communicate best with other experts without interference from the public or bureaucrats. 

He wrote, “There are dangers associated with over-dependence on experts, but those 

dangers can be controlled. As long as expert competition exists, there is little risk that the 

public sphere will be controlled by technicians. It also important to recognize that while 

there are dangers associated with over-reliance on experts, a decision to ignore the 

experts is also fraught with danger” (144). Rowland placed almost exclusive trust in 

scientific and technical experts and gave a limited role to the public. However, as my 

case study will show, technoscientific expertise is a contested field and experts do not 

have communication strategies to effectively communicate with one another, let alone the 

public.  

 Communicating scientific and technical information to a passive public is 

problematic. As Spoela et al. explained, when information is presented to public 

audiences in a non-engaged manner, “the audience is positioned essentially in the role of 

the spectator” (76). This audience positioning leads to unequal roles and falls under 
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similar criticism as the technocratic risk communication models described in the previous 

section. However, audiences can resist this passive role, as Koerber explored in her study 

on breastfeeding rhetorics. She found that women were able to resist medical structuring 

of breastfeeding knowledge through negotiating “completing alternatives” presented by 

breastfeeding advocates outside of the medical system. When audiences are presented 

multiple views, it can empower them, and not just confuse them, as Farrell and 

Goodnight proposed. As Koerber wrote, “the multiplicity of breastfeeding discourse 

makes resistance possible because it allows women some ability to construct their 

breastfeeding experiences through negotiation among its competing messages” (99). 

Koerber’s idea that breastfeeding women can be active spectators through negotiating 

discourse aimed at them is significant for my study. The EWG and ACC texts I analyze 

continue to treat the audiences as spectators, but the multiplicity of competing discourses 

may be a path to agency. 

 Scientific discourse is generally presented as objective. However, the rational, 

non-emotional, reasonable role of scientific expertise in creating knowledge has been 

called into question by Kuhn (1962) and Latour and Woolgar (1979), among others. 

These scholars have argued that “knowledge is not an accumulation of facts that progress 

toward the Truth but is rather a collection of perceptions that are agreed upon by a 

discourse community” (Grabill and Simmons 424). In his landmark book, The Structure 

of Scientific Revolutions, Kuhn wrote that commitment to a shared paradigm “and the 

apparent consensus it produces are prerequisites for normal science, i.e., for the genesis 

and continuation of a particular research tradition” (11). Kuhn furthered this point about 
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knowledge building through consensus when he discussed the phenomenon of scientific 

agreement. He wrote, “in the early stages of the development of any science different 

men confronting the same range of phenomena, but not usually all the same particular 

phenomena, describe and interpret them in different ways. What is surprising, and 

perhaps also distinctive in its degree to the fields we call science, is that such initial 

divergences should ever largely disappear” (17). This convergence of interpretations 

eventually creates new scientific knowledge. Those who disagree with the consensus, 

“are simply read out of the profession, which thereafter ignores their work” (Kuhn 19). In 

this manner, scientific paradigms and theories are born.  

Latour and Woolgar are also essential in showing how scientists turn facts into 

knowledge and theories. They wrote, “we are concerned with the social construction of 

scientific knowledge in so far as this draws attention to the process by which scientists 

make sense of their observations” (32, emphasis in original). One way that scientists 

communicate their knowledge about their observations is through publishing scientific 

papers. Latour and Woolgar classified the statements made by scientists into five types 

(76-79): 

 Type 5 statements are so obvious and accepted to insiders that they require 

no explanation and often do not need to be articulated. 

 Type 4 statements are accepted truths but are “made explicit. This type of 

statement is often taken as the prototype of scientific assertion” (77). 

 Type 3 statements are characterized by the use of qualifiers or modals. 
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 Type 2 statements are claims that are not accepted as facts and can be 

explicitly identified as lacking appropriate data. 

 Type 1 statements are honestly exploratory or speculative. 

The classification of statement types shows the range of scientific statements that are 

made and clearly display that scientists need to generate persuasion around a particular 

interpretation of an observation. Scientific statements use rhetorical techniques to 

persuade. In my analysis of the prenatal body burden reports and briefings, I use these 

statement types as a means to analyze the level of certainty that the authors embed into 

their writings. 

Kuhn and Latour and Woolgar were groundbreaking in their dislodging of the 

dominant positivist perspective and showing science’s consensus building and persuasion 

generating techniques. The field of rhetoric embraced this dethroning. Miller wrote, 

“Rhetoric has become imperialist, laying claim to more and more territory as our 

understanding of the limits of epistemological certainty has grown” (“Rhetoric of 

Decision Science” 162). This led the field of rhetoric to understand that science and 

technology are not separate from persuasion and social construction of knowledge. Miller 

wrote, “As an art, rhetoric offers no guaranteed procedures but rather a socially grounded 

way of seeking adherence to particular, provisional positions. The extension of rhetoric 

implies that even scientific knowledge is essentially contestable” (162). The common 

ground of deliberation unifies the old and the new rhetoric to demonstrate that while 

scientific uncertainty is concerned with more than deliberative rhetoric, rhetoric adds 

value to discussions about uncertain scientific knowledge. 
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The challenge then becomes how to make decisions about whose knowledge and 

what specific knowledge counts as evidence in situations in which there is more than one 

possible path of action, especially with public scientific controversies, such as exposure 

to environmental chemicals. Crick and Gabriel defined public scientific controversies as 

“disputes about scientific knowledge that arise when technical authority intersects with 

public interests within salient political exigencies” (202). When technoscientific 

knowledge moves into the public realm, the participants may be able to engage 

rhetorically to make decisions and guide action. Miller described two approaches to 

decision making: the scientistic approach and the rhetorical approach. The characteristics 

of the scientistic approach are (1) uncertainty exists due to a lack of knowledge, (2) 

audiences are absent, and (3) the role of logic and rationality is paramount. The 

characteristics of a rhetoric approach to decision making are (1) uncertainty exists 

because human actions are debatable and we should practice “practical reason” in what 

“ought to be,” (2) audiences are essential, and (3) procedures and processes are not 

always logical and reasonable (175-178). When information is conveyed from the 

scientistic perspective, the decision-making role of humans is devalued. 

When the public is seen as passive consumers of information and decision making 

is in the technoscientific realm, deep problems can emerge. Beck argued that when 

technical decision making is viewed as involving only experts supplying facts, we “are 

never able to assess which solutions are culturally acceptable” (World Risk Society 42). 

Beck cited the example of Shell Oil’s plan to dispose of its Brent Spar oil storage buoys 

at sea when it became obsolete. Greenpeace objected to Shell’s plan and gathered support 
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for widespread boycotts. Shell sustained major financial losses and eventually agreed to 

not dispose of the buoy at sea, even while they continued to maintain deep sea disposal 

was the best choice. Beck uses this case as evidence that objective, fact-based decision 

making is untenable because cultural acceptance is a powerful force. 

Just as decision making needs to be seen as having both technoscientific expertise 

as well as public expertise, Walzer and Gross presented two types of knowledge: 

technical knowledge and ethical knowledge. Similar to Miller, they gave rhetoric an 

explicit role in both types of knowledge, and the knowledge source is both expertise as 

well as public understanding. Walzer and Gross wrote, “Through debate and discussion 

about technical matters, experts can often come to understand which facts are most 

cogent and what particular concepts apply decisively in the case at hand” (427). This 

social construction of technical knowledge plays a key role in making decision. Some 

scholars, such as Rowland, argue that this technical knowledge is sufficient. He wrote, “It 

was not primarily mistakes by experts that led to the disastrous decision to launch the 

Challenger, but rather a policy decision by harassed bureaucrats to ignore the experts that 

led to the explosion” (144). In Rowland’s view, if the experts would have been left alone, 

they would have come to the correct decision not to launch. However, technical 

knowledge is not always sufficient, as was the case with the Challenger disaster. Walzer 

and Gross also considered the limits of technical knowledge in Challenger explosion. 

They wrote, “But when factual knowledge is not achieved and decision and action are 

still required, people must deliberate to discover the normative knowledge that should 

guide action” (427). In these situations, rhetoric functions epistemically to “find the best 
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reasons for assent or dissent and the best reasons for decision and action, especially in the 

absence of consensus among experts” (Walzer and Gross 427). The lack of expert 

consensus places a higher priority on the normative knowledge that rhetoric helps 

generate through public expertise. Normative knowledge, then, creates ethical guidelines 

for us to act in when faced with technical uncertainty. As Gross and Walzer argued, “The 

Kantian cognitive presupposition of a universal reason holds because it is consonant with 

our common intuition of what it is to be a thinking being: we deliberate as if” (89). The 

“burden of proof” in the Challenger disaster should have been on the managers who 

approved the launch. When technical information is insufficient to solve an ethical 

dilemma, humans need to act as if. Gross and Walzer’s claim about acting as if is 

particularly relevant for my dissertation. When biomonitoring data are used to make 

public decisions about acceptable levels of risk, we need to understand that there is a 

level of uncertainty in the scientific information. Science cannot set public policies for us 

based on evidence or data. Humans need to act as if.  

An essential element in the social construction of scientific and technical 

knowledge is the sharing of the information so that expert peers can validate the 

knowledge. Latour and Woolgar asserted that “The production of papers is acknowledged 

by participants as the main objective of their activity” (71). Writing is a key scientific 

activity because it is the method by which information is shared. Fahnestock argued that 

scientific reports written for scientific audiences are forensic discourse, where 

participants discuss past events and determine what happened. Aristotle wrote forensic 

discourse was related to the law primarily, and Fahnestock extends the role of forensic 
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discourse to science. When science is accommodated for public audience, the discourse 

turns epideictic, where the “main purpose is to celebrate rather than validate. And 

furthermore they must usually be explicit in their claims about the value of the scientific 

discoveries they pass along” (Fahnestock 279). Fahnestock examined the characteristics 

of this shift in genre based on the audience. She found that the statement types, as 

described by Latour and Woolgar, shift depending on the audience. She also found that 

the emphasis in accommodated articles was placed on the results of a study. The 

epideictic appeals focus on the wonder or the application of scientific information for a 

public audience. Myers, however, argued that such a boundary between expert and lay 

audiences is false. He wrote that science popularization studies take the scientific article 

as the original, and then they compare that to the popularized, or accommodated, version 

for a lay audience. In his analysis, such a comparison ignores that science is also 

composed of “a terrain of competing discourses and practices” (267). He wrote, “”Only 

from the outside, and from a great distance, does scientific discourse seem to employ a 

single unified register” (270). The boundary between true scientific communication and 

popularized scientific communication also leaves the public in a role with no expertise. 

Myers argued that the public often has expertise in addition to their own “lived 

experience” by which they can assess how the often abstract scientific concepts interact 

with their own lives. By failing to critique the construction of the scientists as the only 

participants with true expertise, this notion of science popularization leaves the public 

sphere left with little to no role. Myers wrote, “We cannot understand why there are 

tensions about genetically modified organisms, vaccinations, or climate change if we 
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assume that science is distinct from the rest of culture, and that the public is, on scientific 

matters, a blank slate” (274). Scott also questioned the strict boundary between the 

technical sphere and the public sphere. In analyzing the controversy over HIV testing, he 

found that “technoscience is not a set of discourse communities and practices distinct 

from, or merely influenced by, or embedded in the rest of culture” (“Rhetoric and 

Technoscience” 249). This boundary breaking is significant for my dissertation. I am 

examining two boundary spanning sets of texts: a report written by environmental 

activists and briefs written by lobbyists. These are not genres that fall neatly into either 

forensic or epideictic. They are both. They are not authored by scientists, per se, but they 

use some registers related to scientific communication. Myers and Scott allow me to 

analyze the texts with an understanding that science is not only socially constructed, but 

it is also not separate from culture. 

A further element in the social construction of knowledge is the recognition that 

definitions are rhetorical. In Schiappa’s book, Defining Reality, he discusses how 

definitions influence our perceptions of reality. In his discussion on the abortion debate, 

he wrote that the definition of a fetus influences how the public perceives abortion. He 

wrote that if a fetus is defined as a person, then we have to consider “the consequences of 

institutionalizing one understanding of the fetus over others” (106). The definition of a 

fetus is a rhetorical process. Schiappa advocated for understanding public debates that 

leverage depictions of reality as being “more fruitful if there was recognition that 

definitional categories are human-made, not found; constructed, not discovered” (106). 

When definitions themselves are viewed as being constructed, the social understanding of 
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public debates is thoroughly rhetorical. This understanding of constructed definitions 

informs my reading of the biomonitoring debate because even the definition of 

biomonitoring reflects a persuasive definition that “supports particular interests” (Walton 

122). Walton clarified the difference between definitions that argue and definitions that 

explain. A definition that is an argument “is made up of propositions called premises and 

conclusions, where the conclusion is unsettled, or subject to doubt” (126). A definition 

that is an explanation assumes that “the proposition to be explained (the so-called 

explanandum) is true, and is not unsettled, or being doubted” (126). This distinction is 

key to my dissertation because the definition of biomonitoring is being used as an 

argument by the two rhetors in the case study. 

A critical element in the level of acceptance that scientific information gains 

through discursive processes is ethos. Because my case study examines how non-

traditional experts (e.g., activists and lobbyists) seek to create knowledge around 

biomonitoring data, the ability to claim scientific ethos by these groups is particularly 

important. My analysis of the strategies the two groups use to persuade audiences finds 

that the groups tend to mimic traditional scientific expertise to create ethos. As Myers 

noted, science involves not just the technoscientific information but also the interaction 

of humans and cultures the information is shared with. More specifically, ethos comes to 

play a significant role in creating cultural acceptance of information. This 

conceptualization of ethos is quite different from how Aristotle envisioned its role in 

rhetoric. Aristotle defined ethos as persuasion “through character whenever the speech is 

spoken in such a way as to make the speaker worthy of credence….character is almost, so 
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to speak, the controlling factor in persuasion” (1356b). Aristotle also wrote that 

persuasion through character “should result from the speech, not from a previous opinion 

that the speaker is a certain kind of person” (1356b). This type of ethos is called created 

ethos and is distinct from a personal and institutional ethos that is situated and external to 

the situation (Hutto 112). Current usage of the rhetorical concept of ethos carries not just 

a persistent ethos across situations, but it also can connote a group ethos. Gurak analyzes 

the ethos of a group, which characterizes “the collective sense of character and values” 

(13-14). For example, we can talk about a scientific ethos to indicate the kind of 

credentialing power behind scientists and their assertions. Miller (2003) agreed that ethos 

plays a prominent role in creating expertise in technoscientific realms. She wrote that the 

“reliance on expertise is an argument from authority, and thus, in rhetorical terms, a 

signal that ethos is an important mode of appeal” (168). This resulting power and 

authority becomes rhetorically significant in decision making and risk communication. 

Credibility of the information, especially in risk communication, can influence whether 

communicators will “fail to gain the trust of their audience if through lack of goodwill 

they do not have the best interests of that audience in mind – and that those best interests 

can be judged (and will be judged) only by the audience itself” (Katz and Miller 133). 

Ethos plays a crucial role in persuading audiences and can be created by various means, 

including the use of graphics that aid understanding of scientific concepts (Hutto 129).  

Scientific ethos provides credibility to a speaker or group, and a perceived lack of 

ethos detracts from credibility. Hutto wrote that ethos can be used to attack a group by 

disputing ethos, such as, “these aren’t real scientists, so don’t even listen to them” (113). 
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Hass and Kleine discussed what they call “junk science” and the role that this plays in 

creating ethos. They described junk science as a “pragmatic accusation that can be 

leveled by self-interested parties at any science that seems to work against their 

ideological, political, or economic interests” (272). This notion of who gets to claim 

scientific ethos is particularly important in my dissertation as I examine groups that are 

not traditional scientists but seek to mimic scientific authority. Fahnestock identified this 

as an area for further research in the study of scientific accommodations. She wondered, 

“What happens to technical specifications when they levitate from the engineering 

manual or report to the briefing memo, the white paper, the money-generating mailing?” 

(292). In this dissertation I analyze just such a situation where traditional scientific 

information is reconsidered as openly persuasive discourse. 

Whether groups have official authority or not, audiences still need to believe them 

in order to create persuasion. My dissertation examines how non-traditional experts (i.e., 

the environmental activists and chemical industry lobbyists) use rhetorical strategies to 

persuade audiences to their openly partisan viewpoints. As Myers wrote, “In any case 

regardless of which scientific authority is at issue, the interaction is not a simple matter of 

the public examining the credentials of the expert to see if he or she is qualified to speak 

on a topic; it involves the active construction of believable or discreditable identities, and 

alignments that might shift in the course of one interaction” (273). The construction of 

these identities plays an important role in my analysis of the Body Burden reports.  

Beck considers a characteristic of world risk society in late modernity (discussed 

further in Chapter Three) to be the rise in prominence of subpolitical actors. In his 
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example of the Shell Oil buoy, the Bret Spar, he noted that Greenpeace, not national 

governments, was responsible for getting Shell to abandon its deep sea dumping plan. He 

described Greenpeace as an example of one of the “unauthorized actors of the second 

modernity (who) directed the course of the action” (World Risk Society 41). In my 

dissertation, I consider the Environmental Working Group to be another example of an 

unauthorized actor who seeks to gain power and legitimacy in a situation where no one 

seems to be in control. Because the chemical lobbyists argue that their work is 

proprietary, the Environmental Protection Agency is limited in what it can require as 

documentation of safety. As consumers, we continue to purchase products of unknown 

safety. The public, the national government, and the chemical industry create a boundary-

less world in which no one is in control but everyone shares the responsibility of 

pollution. 

 

Rhetorical Construction of Pregnant Women 

Feminist theory consists of vast and complex scholarship spanning many 

disciplines. While this literature review could not include all the theories and scholars 

that contribute to feminist theory, I first offer a broad canvas of some prominent themes 

to contextualize the particular area that my dissertation contributes to, which is how 

women’s role in prenatal exposure to chemical pollutants is rhetorically constructed 

through two different groups of experts, the Environmental Working Group and the 

American Chemistry Council. Since my case study focuses on prenatal biomonitoring 

data, the exposure has necessarily occurred while the baby was in utero. The maternal 



 

 66 

role is significant in this case study due to the nature of women’s responsibilities during 

pregnancy.  

Feminist theory seeks to theorize gender differences as both “cultural and political 

as well as biological” (Schiebinger 1). Similar to the social construction of scientific 

knowledge and risk communication, scholars in feminism and rhetoric are interested in 

how “discourse creates realities and perceptions, empowers and marginalizes certain 

voices, shapes bodies, and technologies, and frames public policy” (Lay et al. 7). 

Women’s bodies have been particularly shaped through discourse as they have become 

objects of scientific knowledge. Women are both biologically and politically “marked as 

‘others’” with both natural and cultural distinctions to mark them (Sauer, “Hot Tomalley” 

247). The duality of female bodies is further discussed by Lay (2000): “the female body 

not only is a material and physical entity, one defined, examined, diagnosed, and treated 

by bioscience, but it also is socially constructed by medical and other knowledge 

systems” (22). Female bodies have both physical as well as cultural connotations. In 

order to consider the social construction of female bodies, Lay et al. suggest that we “use 

rhetorical analysis to reveal the gendered nature of our societal, personal, and medical 

attitudes about reproduction and reproductive technologies” (10). In addition to biology, 

there are “specific histories and…specific divisions of labour and power between the 

sexes” (Schiebinger 1). Both nature and nurture have created our modern understanding 

of what it means to be either a man or a woman. This recognition of gender differences 

presents what Schiebinger termed the “the ‘difference dilemma’ in feminist studies – the 

irony that by calling attention to sexual differences we may reinforce them, but that by 
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ignoring differences we may leave invisible power hierarchies in place” (3). Feminist 

scholars have investigated how the differences between the genders relate to political and 

cultural implications in women’s lives in several different areas. This literature reviews 

focuses on several key areas, including medical and scientific representations of women, 

political embodiments inscribed on women, and issues related to reproduction. 

 Medical and scientific representations of women, as Kuhn theorized about science 

overall, are not free from the cultural and social situations from which they arise. For 

women, the “scientific definitions of woman’s ‘nature’ came to justify her exclusion from 

the public realms of politics and the learned professions” (Schiebinger 4). That is, 

women’s biology was understood as a limiting factor in their ability to participate in 

public realms. Yet, women’s biology as distinct from men’s biology was not always 

understood this way. For many centuries, the one-sex model permeated understanding of 

women’s bodies. Women were viewed as having “the same organs as men, and that these 

organs functioned roughly in the same way” (Laqueur 67). It was not until the 

Enlightenment that “the sexes came to be seen as physically and morally distinct” 

(Schiebinger 5). The prominence of the two-sex model, with its biological and cultural 

implications, was “exploded” by the realization that intersexed children threatened such a 

two-sex model, and doctors were bent on “fixing what are seen as ambiguous genitalia 

through many painful surgeries” (Schiebinger 6). The current landscape with regards to 

scientific and medical representations of females is that the many “attempts to identify 

and accentuate sexual difference…seek biological structures that will justify important 

social and political divides in contemporary society,” such as the search for “gay genes” 
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(Schiebinger 7). Although there is understanding on the part of feminist scholars that 

nature and nurture collectively create what we know as “men and women,” the fields of 

medicine and science continue to seek explanations for differences in the biological 

realm. 

 An additional area that feminist scholars examine is women’s embodiment of 

politics. As Schiebinger described, women’s embodied role in politics shifted during the 

“early modern, monarchical states to modern, democratic polities. In early modern 

society, social place was by and large established by birth” instead of individual effort 

(7). The move away from people being viewed as subjects of a royal body led to people 

viewed as having individual merit and rights. People were no longer simply noble or 

common. They were placed “within an economic, psychological, moral, and political 

order” (Schiebinger 8). With this understanding, bodies, particularly female bodies, could 

be seen as unequal due to natural qualities that were “defined by anatomists and medical 

men” (Schiebinger 8). Once people were seen as individuals that could be examined and 

ordered, “The eighteenth century saw the rise of scientific sexism, on the one hand, and 

scientific racism, on the other” (Schiebinger 9-10). Scientific sexism and racism relied on 

understanding non-European males as being abnormal compared with white European 

males. This belief in the inferiority, or deviance, of non-European males was then 

bolstered by scientific claims related to differences. As Urla and Terry wrote,  

(E)mbodied deviance, which we define as the historically and culturally 

specific belief that deviant social behavior (however that is defined) 

manifests in the materiality of the body, as a cause or an effect, or perhaps 



 

 69 

as merely a suggestive trace. In short, embodied deviance is the term we 

give to the scientific and popular postulate that the bodies of subjects 

classified as deviant are essentially marked in some recognizable fashion. 

(2).  

Deviance from the norm is often identified and measured through scientific and medical 

means. The case of Sarah Bartmann, also known as the Hottentot Venus, is one of the 

best known examples of how a non-European woman came to embody natural evidence 

of white European males’ natural superiority. Fausto-Sterling’s emphasis was on the 

medical men who examined her, primarily Georges Cuvier, a biologist, who dissected 

Bartmann’s body and provided pages of description of every physical feature, including 

her genitalia. Fausto-Sterling found that his descriptions of her were located within a 

larger cultural context of “intersections with gender, race, and nation” (40). In order to 

understand Bartmann’s body, Cuvier emphasized her wildness, her untamed sexual body, 

and her uncontrollability. Her body was identified primarily as non-White and non-

European, and she was compared, quite unfavorably, to white, French women in terms of 

her more “’savage’ sexuality” (35). Through studies such as Fausto-Sterling’s, feminist 

scholars critique how women embody particular political meanings that can be 

understood through an examination of the cultural and societal context from which they 

come. 

 Women’s bodies not only embody political meaning and deviance from the norm 

but cultural ideals of beauty as well. Feminist scholars examine how women’s bodies 

physically embody cultural ideas, including ideals of beauty such as Barbie’s physical 
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measurements (Urla and Swedlund) and foot binding (Blake), as well as ideals of 

appropriateness, such as veiling within Muslim communities (Göle). Sculpting and 

dressing the female body occurs within specific contexts that give rise to embodiment of 

a cultural idea. 

The area of feminist theory that most directly relates to the topic of this 

dissertation is the scholarly literature related to reproduction. The medical gaze directed 

toward women is felt keenly during pregnancy and childbirth. As Wertz and Wertz 

describe in their book, Lying-In: A History of Childbirth in America, the past 350 years 

have seen childbirth transformed from “a social event aided by the cunning of women 

[into] a medical event aided by the tools and skills of men” (xvi). Technology has come 

to play a pivotal role in reproduction.  

In some pregnancy-related discourse, the fetus and the mother are figured as 

separate entities, even as portraying fetuses as cyborgs (Mitchell and Georges 1998) or as 

intruders (Martin 1998). Lay et al. noted the “emerging definition of the fetus as a 

separate self and the pregnant women as the environment in which that fetus grows or 

fails” (18). Technology and medical practices have served to separate the mother from 

the baby by considering them independently of each other. The medical model of 

childbirth, in which pregnancy is treated not as natural but as a medical condition, places 

women in a kind of “assembly-line production of goods” in which a healthy baby is the 

desired outcome and all else is secondary (Dumit and Davis-Floyd 4). The mother and 

the baby are physically separated through a variety of technological means in order to 

achieve the desired product – the healthy baby. When the scrutiny is so intensely focused 
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on the baby, “the new mother is a secondary by-product” (Dumit and Davis-Floyd 5). 

This quality-production model and method has effects on the separation of the mother 

from the baby. As Dumit and Davis-Floyd wrote,  

This idea of the baby as separate, as the product of a mechanical process, 

is a very important metaphor for women because it implies that men 

ultimately can become the producers of that product…And indeed, male 

production of the babies women carry has intensified in recent years with 

the development and proliferation of the new technologies of conception, 

such as in-vitro fertilization (IVF), that involve the removal and the 

technological manipulation of women’s genetic material and its 

reinsertion. (6) 

The removal of the female from childbirth and pregnancy is seen also in the mother’s 

relative invisibility. Georges and Mitchell analyzed pregnancy books intended for 

pregnant women and found that women are reduced to the fetal environments through the 

discursive practices, specifically the “word choice and visual practice” of the texts (189). 

The wording choices function to “give women a particular self, the rational and informed 

mother, nurturing and sensitive to the nuances of her body (her baby)” (191). The images 

in the pregnancy books are striking in that they either completely erase women’s bodies 

and include only images of the fetus or “reduce her to a ... transparent fetal container” 

(189). In one pregnancy guide, the “descriptions of each month of pregnancy begin with a 

drawing of a headless, armless woman, her breast bared and her transparent torso 

containing only vagina, rectum, bladder, uterus, and fetus. The caption reads, ‘What you 
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may look like’” (189). The use of images to rhetorically construct the role of pregnant 

women is particularly relevant to my dissertation because I examine the use of images in 

the Environmental Working Group’s report with similar findings. 

 Women’s role as transportation vessels is becoming increasingly common. Sauer 

(2000) analyzed the warnings directed at women about eating lobster tomalley due to the 

dioxins in it. She wrote that the warnings against eating lobster tomalley were directed 

specifically at women, even though women are not the ones who are at greatest risk from 

eating the tomalley. Fetuses and small children are most vulnerable to dioxin dangers 

such as cancer and birth defects. The warnings were not actually directed at women for 

their own health but at the women’s role of vessels to babies. Sauer (2000) wrote that 

women are treated as “the site of reproduction and reproductive responsibility” (259). 

There is a “presumed naturalness of the reproductive value of women’s bodies” that 

Sauer argued enables such food advisories to be gendered while simultaneously limiting 

public concern over toxins (246).  

The role of women as vessels carries great responsibility to protect the fetus. 

Women take this responsibility seriously. Waddell’s study about the Great Lakes water 

quality included quotations from a public discussion on the chemical contamination 

found there. He quoted Ann Hunt, a director of a grassroots organization, who testified 

about women’s understanding of their role in chemical contamination. During the 

hearing, she said they “found out that as mothers of our children, we gave our daughters 

and sons [voice breaking], excuse me, a tremendous load of toxic chemicals while we 

carried them in our wombs. We then compounded that when we breast fed them” 
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(“Saving the Great Lakes” 150). Waddell’s focus is in on the use of emotion in risk 

communication, not in analyzing the role that women played in the chemical 

contamination. Regardless, I find this passage particularly striking. Hunt’s testimony 

indicates that women have accepted the responsibility and, apparently, the blame in 

transmitting toxic chemical to the children via the womb and breast milk. These kinds of 

cultural narratives lay the responsibility directly on the mothers, but they divert 

“women’s attention from the social causes of discomfort, suffering, and risk during 

pregnancy (poor working conditions, the double shift at work and home, environmental 

toxins, poverty, and for many low income women, lack of quality health care)” (Georges 

and Mitchell 200). Women are rhetorically constructed as being solely responsible for the 

health and well being of the fetus despite the numerous social and cultural constraints that 

would actually make that responsibility possible.  

Cultural narratives about uncontrollable, risky elements during pregnancy inscribe 

meaning on pregnant women’s bodies, which are responsible for the production of 

perfect children. Understanding how discourse inscribes meaning on pregnant women is 

significant to my understanding of the rhetorical framing of prenatal exposure to 

industrial chemicals. When environmental exposure is ubiquitous, the responsibility 

women have for maintaining a healthy pregnancy and fetus becomes difficult, if not 

impossible, to individually control. The increase in technology has increased the 

responsibility women hold for producing perfect children. Dumit and Davis-Floyd wrote, 

“Contemporary mainstream reproductive practices are characterized by the value placed 

on the language of high-tech, the ideological force of progress, and the latest quick fix. 
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Biomedicine is accepted as best because it is expert, technological, scientific, and new, as 

opposed to wise, intersubjective, traditional, and time-tested” (2). Technology is seen as 

enabling reproductive perfection, which “is a fairly recent development, a direct result of 

the combination of the technocratic emphasis on the baby-as-product with the many 

technologies now available to assess fetal quality” (Dumit and Davis-Floyd 5). One such 

cultural narrative that plays a prominent role in enabling the production of a “perfect 

baby” is genetic testing. Condit argued that genetic testing has placed even greater 

responsibility on women to ensure their fetuses are healthy. Because there are no gene 

therapies currently available for diseases related to genetics, Condit argued that giving 

birth to children with genetic abnormalities can be prevented through IVF and genetic 

selection or abortion, which “puts the onus for health on individuals but more centrally 

on women” (132). Condit’s main argument in the essay is that choice about whether to 

test or not is prestructured in such a way that “scientific and technical protocols and 

social agendas” create the choices available instead of “value choices and personal 

preferences” (133-134). Condit described several genetic counseling sessions she sat in 

on in a variety of settings and described the role of the genetic counselor as the 

gatekeeper of the choices available to women. Condit argued that some women will want 

reproductive choices made available to them due in part to the fact that “their cultural 

values and background favor control over reproduction and favor information processing 

in the Enlightenment mode of rationality and statistical assessment,” but this mode of 

reasoning is not the same for all women (138). Condit further explained the paradox of 

genetic testing: technical information is needed to make an informed decision, but that 
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information is biased toward technology and patriarchal values instead of women’s 

values, and so it is prestructured in such a way as to limit the actual freedom of choice for 

women.  

Dumit and Davis-Floyd further explored the lack of real choice related to 

reproductive technology. They wrote, “As soon as multiple reproductive diagnostic 

choices became available, from alpha-feto-protein (AFP) testing to ultrasound to 

amniocentesis, the choice not to choose from among this plethora of options begins to 

disappear” (2, emphasis in original). In fact, the “mere availability of a test changes 

everything” (Lippman 71), especially when a perfect baby is seen as the culturally 

desired product. I agree with Condit that women need to be involved in the way genetics 

and technology as a whole are used to give meaning to reproduction. A shared social 

construction of genetic and technical knowledge would allow women to not be solely 

responsible for children’s health. In my case study, I analyze how the social construction 

of chemical exposure during pregnancy places the locus of responsibility both on society 

at large as well as women individually. 

In some cases, women are depicted as being in opposition to the fetus. Scott 

discusses one such case: the newborn HIV mandatory testing controversy in New York. 

The focus of the campaign to make newborn testing mandatory centered on the health of 

the babies, and it depicted women as being guilty, risky, and oppositional with the fetus. 

Women are blamed for perinatal transmission of HIV, but Scott proposed that  

public health policymakers and health care providers might consider with 

them the range of conditions that make perinatal transmission possible in 
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various contexts. These conditions rarely include, women might point out, 

an opposition between mother and her fetus or newborn. (“The Public 

Policy Debate over Newborn HIV Testing” 75) 

The maternal-fetal opposition separates mothers from babies and creates potential 

conflict between them because the separation might mean that they have different, 

conflicting interests. As Scott pointed out, mothers rarely seek to harm their fetuses 

intentionally, but they are sometimes depicted as working against or in opposition to their 

fetuses. In the EWG Body Burden report, the discursive construction of women as the 

agent of chemical transmission to their own wombs and fetuses downplays the exposure 

that the mothers themselves are also exposed to pollution. The mothers are unwilling and 

often unknowing transmitters of the pollution, and they are often very upset to learn 

about their role, as evidenced by the mother who was quoted by Waddell about the Great 

Lakes pollution.  

Discursive practices have separated women from fetuses. Georges and Mitchell 

wrote, “Once conceptually separated from the fetus, women must be instructed about 

their relationship to that new individual” (189). Women become solely responsible for 

“an endangered, vulnerable, and sentimentalized fetus” (Georges and Mitchell 200). In 

my analysis of this case study, this separation of women from fetuses does not result in 

an opposition between the two, but the mothers are simply absent. Similar to Georges and 

Mitchell, the women are invisible, and the fetuses seem to be transported from a torso to 

the world. 
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Conclusion 

This literature review focused on several areas that inform my analysis of how 

prenatal exposure to chemicals inscribes meaning onto risky maternal and fetal bodies. 

My first area of literature was the rhetorical perspectives on risk communication. I 

examined the critiques of the linear model of risk communication, in which experts have 

exclusive control over risk communication, through the more participatory, democratic 

approaches to risk communication that recognize the role of social constructionism and a 

flattened hierarchical approach. Sauer’s work on feminist risk communication strategies 

further emphasized the role that rhetoric has when examining how admissible evidence 

and genres can be controlled by the dominant scientific and corporate discourses. In 

contrast to the risk communication approaches, even those that foreground the role of 

public knowledge and shared expertise, I examined the Precautionary Principle (PP). This 

principle argues that when faced with technical and scientific uncertainty, preventative 

action is the recommended path. The PP would prevent potential risks from occurring 

unless the proponents of the risk were able to prove completely that no risks exist. While 

the PP reverses traditional expectations about risk communication, it relies almost 

exclusively on scientific expertise and so in some respects is similar to the linear 

approaches to risk communication. My case study examines the models of risk 

communication that the two groups, the EWG and the ACC, employ while making their 

arguments about the meaning of prenatal exposure to industrial chemicals. 

The second major area of this review focused on decision making in risk settings 

and socially constructed knowledge about risks. Rhetorical analyses of the traditional 
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roles of experts and the public have complicated our understanding of how decisions are 

made. When the public is seen as creating normative knowledge about technical 

problems, the public role has increased prominence. In such settings, non-traditional 

experts can rise to prominence. In my case study, I examine how two non-traditional 

experts, environmental activists and chemical industry lobbyists, create ethos that lends 

them scientific authority to construct meaning about exposure data.  

Finally, I reviewed the section of the literature on the rhetorical construction of 

pregnant women and pregnancy-related discourse that is related to unavoidable 

pregnancy-related transmission conditions, such as genetics, HIV transmission, and 

environmental pollution. Mothers are constructed as being physically separate from the 

fetus and also socially responsible for the health of the fetus even when societal 

circumstances make actual individual responsibility impossible. The representations of 

maternal bodies are significant in my dissertation because body burden data are both 

inscribed and erased from women’s bodies. 

My Body Burden study considers the risk communication strategies, the uncertain 

scientific knowledge, the ethos of the various communicators, as well as the rhetorical 

construction of the fetal and maternal bodies. My work expands these areas of research 

by considering how non-traditional experts, or non-authorized actors, are emerging as the 

key rhetors in the Body Burden study and how the boundaries between public expertise 

and technoscientific expertise blur when the environment under study is the contaminated 

womb.  
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Chapter Three: 

Method and Methodology 

 
 

 As the case study narrative in Chapter One described, the use and interpretation of 

biomonitoring data are the topics of a fierce debate between environmental activists and 

chemical industry lobbyists. The debates are not necessarily over the presence of 

chemical residues in umbilical cord blood, but rather over the meaning and potential 

harm to human health that the chemicals might have. Environmentalists argue that there 

is an unacceptable level of risk that results from being exposed to chemicals, toxins, 

pesticides, and pollutants. Chemical lobbyists, on the other hand, argue that there is a lack 

of evidence related to the actual riskiness of the exposure. In the literature review 

presented in Chapter Two, I reviewed rhetorical scholars’ contributions to risk 

communication, the role that experts and the public play in decision making and socially 

constructed knowledge, and rhetorical constructions of the maternal body. These topics 

enhance my understanding of how rhetorical scholars have analyzed epistemology related 

to science and technology, specifically technoscientific knowledge that is located within 

the human body. In this chapter, I focus more specifically on the theoretical frameworks 

and research methods that enable me to analyze the documents related to my case and 

help me understand how prenatal biomonitoring data is communicated to public 

audiences. I start with my research questions and theoretical frameworks of material 

rhetoric and risk society. I then present a thorough overview of the case study method and 

rationale, as well as the data selection and coding. 
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Research Questions 

My case study examines the discourse in the debate over the meaning of 

biomonitoring data between two starkly different groups: environmental activists and 

chemical industry lobbyists. My research questions involve the strategies used to 

construct meaning about the risk in human bodies from biomonitoring data. By closely 

examining a case study that involves environmentalists and chemical lobbyists, I examine 

how prenatal biomonitoring data is communicated to public audiences and how the data 

inscribe discursive meaning onto maternal and prenatal bodies and have material effects 

on those same maternal and prenatal bodies. The riskiness of exposure to chemicals is a 

defining feature of late modernity. Therefore, this case study considers how material 

bodies have risk inscribed onto them through rhetorical strategies. This case study seeks 

to answer the following primary research question: What rhetorical strategies do the 

EWG and the ACC use to communicate the discursive representation of risk and the 

material risk revealed by prenatal biomonitoring data to public audiences in the context 

of a risk society? As new technoscientific experts take their messages about complex 

prenatal biomonitoring data directly to the public, these new experts use a variety of 

rhetorical strategies to create discursive and material constructions of the risks from 

exposures. A rhetorical analysis of the struggle to define the risk made visible by 

biomonitoring data contributes to understanding the arguments made by partisan and 

involved groups. Ultimately, my research will contribute to understanding the social and 
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environmental impact of presenting openly persuasive technoscientific information. This 

dissertation represents an initial exploration of how biomonitoring data are crafted into 

public messages by new, non-traditional experts, such as lobbyists and activists, in order 

to create knowledge about pollution within our bodies. 

To answer this overarching question of how non-traditional experts communicate 

the discursive and material effects of biomonitoring data, I analyze several specific areas 

of the case with the following questions: 

 How is risk inscribed onto maternal and fetal bodies through discursive practice?  

 What models of risk communication are invoked by the different rhetors?  

 What roles for the audience are constructed by the discourse? Do the roles afford 

agency to public audiences?  

 How are scientific knowledge and uncertainty communicated by each group?  

 How do technoscientific experts use ethos to create credibility in a risk society? 

 How are the material impacts of exposure communicated? 

The research questions I have outlined will be studied by analyzing the rhetorical 

strategies that are used in the debate by the environmentalists and the lobbyists. As I 

explain later in this chapter, I am using a case study method, and case study results are 

not generalizable. Therefore, my research questions are contextualized within this 

specific case of biomonitoring data usage. 
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Theoretical Context: Communicating Risk in the Body and the Environment 

My research questions relate to how the discursive and material effects of risk that 

are made visible through prenatal biomonitoring data are communicated. I analyze the 

rhetorical strategies that are used to communicate prenatal exposure to industrial 

chemicals in order to understand how body burden data are framed for public audiences. 

In order to do this, I use a material rhetoric lens influenced by a recognition of late 

modernity’s risk society. In this section, I present the two constructs that inform my 

theoretical framework: material rhetoric and the concept of a risk society. This 

dissertation researches the ways in which meaning over prenatal exposure to industrial 

pollution is socially constructed and debated. I consider a variety of communicative 

approaches and practices to compare the different rhetors’ approaches with the others. 

Through this exploration of the differences in approaches, I use a theoretical framework 

of material rhetoric informed by Beck’s notion of a risk society and reflexive modernity. 

 

Material Rhetoric Frame 

For my reading of this case study, I use a material rhetoric understanding to 

analyze how risk is inscribed on bodies. As discussed in the literature review in the 

previous chapter, a rhetorical understanding of risk communication considers the 

production of power in the often unequal field of risk assessment and communication. 

Sauer (1993) argued for the explicit inclusion of a feminist perspective in risk 

communication that considers “gendered assumptions” to studying risk (79). In order to 

study risk communication directed at maternal and fetal bodies, I need to understand the 
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material conditions that socially create those bodies. Material rhetoric locates the 

operation of power in bodies that exist both physically and culturally. It foregrounds an 

approach to rhetorical analysis that considers the human body as being socially produced 

in addition to physically present (Lay, 2000; Sauer, 2000). A tenet of material rhetoric is 

that the social construction of the female body occurs rhetorically through material 

practices and means. Material rhetoric asks that we “Consider what it might mean to take 

very seriously the material conditions that sustain the production, circulation, and 

consumption of rhetorical power” (Selzer 10). There are two implications for this 

consideration. The first is that “material, non-literate practices and realities – most 

notably, the body, flesh, blood, and bones... – should come under rhetorical scrutiny” 

(Selzer 10). The second is that “literate practices – the speeches and texts that are the 

traditional staple of rhetoric, as well as the ads and virtual spaces and languages 

associated with the new media – ought to be understood in the serious light of the 

material circumstances that sustain or sustained them” (Selzer 10). My case study 

engages these two considerations by closely examining the material conditions that create 

the physical realities in which mothers unknowingly and unwilling are the exposure 

pathway to chemical pollutants for their fetuses. My case study does this through a close 

examination of the texts (e.g., reports, briefings, and letters) that rhetoric traditionally 

engages. This approach considers both the physical site of pollution in maternal and fetal 

bodies as well as how that pollution is understood and constructed through discursive 

practices. 
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As a theoretical practice, material rhetoric investigates the interplay between 

bodies and words. This investigation can occur through different means. Mortensen, for 

example, analyzed how illiterate people are represented physically and bodily in texts 

(1999). Schilb considered a “historical materialism” that “is especially concerned with 

how capitalist societies enforce dominance and subordination” on specific bodies in a 

culture (204). Haas examined how a piece of paper, the Permanent Injunction, “mediated 

between the world of words and the lived world of human experiences” at an abortion 

clinic (234).  

Other material rhetoricians investigate the materiality of discourse itself. For 

Condit (1999), communication is clearly a material act. She wrote, “All known 

communication is a matter of physical contact among material particles” (328). Condit’s 

view of material rhetoric goes further than Foucault in theorizing the materiality of 

discourse. Foucault wondered if statements were material, but he decided they were not. 

He wrote, “We must not seek in the statement a unit that is either long or short, strongly 

and weakly structured, but one that is caught up, like the others, in a logical, grammatical, 

locutory nexus. It is not so much one element among others…The statement is not 

therefore a structure..; it is a function of existence that properly belongs to signs…” (97). 

Statements, for Foucault, enable groups of signs to exist, but “must not be confused with 

the existence of signs as elements of a language (langue) or with the material existence of 

those marks that occupy a fragment of space or last for a variable length of time” (99). 

Condit (1999) concluded that Foucault’s theories of materiality “stop short of telling us 

how it is that the materially signified, at the level of the social, has being in the world 
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other than as an ideal. Foucault thus leaves work for us to do in specifying how it is that 

texts function in the world” (330). Condit proposed that material rhetoric accomplishes 

this by considering the “social effects of discourse” as having material, physical 

consequences in the world (330). This “linguistic materialism … recognizes both the 

reality of forces in the universe and the way in which motivated human action objectifies 

those forces through language into more and less durable relationships with more and less 

intensive presence and visibility” (334). For material rhetoric, discourse has a real effect 

in the world, both physically and culturally. As I study the discourse surrounding 

biomonitoring data, understanding discursive materiality as having physical and cultural 

effects is significant. The persuasion of audiences through discursive means to 

understand the pollution in their own bodies has a real effect on how they view their 

bodies (e.g., as transmitters of pollution), as well as the actions they take in response to 

the understanding. The effect is both physical and cultural. 

The materiality of communication is quite real for Carole Blair as well. Blair 

theorized a decoupling between rhetoric and symbolicity. She wrote, “I take ‘rhetoric’ to 

be any partisan, meaningful, consequential text, with the term ‘text’ understood broadly 

as a legible or readable event or object” (18). Blair argues that materiality of text is 

necessary to theorize rhetoric, but that symbolicity is rhetoric’s defining quality. 

However, she argued that a rhetoric that deals primarily with symbols that communicate, 

persuade, and influence does not consider consequence. She wrote, “Even if we were to 

accomplish the impossible and catalogue the full range of meanings references by a 

symbolic formulation, we would not therefore be in any better position than we began to 
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account for its consequence in use” (19). Blair further asserted that symbolicity fails to 

account for partisanship in rhetoric because “(a)ny language (or other practice) enacts 

political effects that are not reducible to its resident meanings” (20). With a definition of 

rhetoric that is broader than symbolicity, Blair’s claim becomes clear: “If rhetoric’s 

materiality is not a function of its symbolic construction of meaning, then we must look 

elsewhere: we must ask not just what a text means but, more generally, what it does; and 

we must not understand what it does as adhering strictly to what it was supposed to do” 

(23). Material rhetoric then, per Blair’s theorizing, concerns how a material text can act 

on a human body in addition to the mind.  

Some material rhetoric scholars examine the rhetoric of physical spaces. Blair’s 

work focuses on memorial sites and how the sites are destinations, how they draw people 

physically into the memorial, how they control observation of the memorial, and how 

they create a space (46-48). The impact on the body and the mind of people is influenced 

by the materiality of the memorial site itself. This physicality and rhetoricity of space is 

further explored by Mary Lay Schuster. She answered two research questions related to 

material rhetoric: “to what extent can people assume potency and agency to rewrite the 

cultural inscriptions that structure the body, and to what extent do the spaces they create 

and occupy make this change possible?” (3). Schuster wrote that theorizing material 

rhetoric helps us in understanding “resistance, agency, and counterdiscourse;” it also 

involves “accepting the materialization of the concepts of privacy and its relationship to a 

sense of control;” and it “includes identifying the relationship between resistance and 

what Foucault calls bio-power” (4). Schuster sought “better understanding of the 
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relationship of mind, body, and place” (4), and material rhetoric is her means to 

accomplish this. Like Blair, Schuster examined how the consequences and partisanship of 

a physical, material site can be described and analyzed (5). While my dissertation does 

not rely on analyzing the rhetoric of a physical space, Blair and Schuster help me 

understand how viewing material, physical practices, such as biomonitoring, as having 

rhetorical force creates a method of viewing maternal and fetal bodies as being inscribed 

with meaning. My approach is similar to Condit’s analysis of genetic material. She 

proposed that genes have materiality and are not just metaphorical representations of “the 

basic code of life” (“The Materiality of Coding” 326). She wrote, “it is appropriate to 

view DNA as part of a coding system, as long as that coding system is understood as a 

complex set of material processes rather than as a neutral site or conveyer of abstract 

information” (327). This approach to “genes” as being both a discursive metaphor as well 

as material existence is similar to how I understand biomonitoring data. The objectified 

essence of biomonitoring data is related to real material processes. 

Barbara Dickson offered her own theory of material rhetoric. Like Blair and 

Schuster, her work concerns the consequences and partisanship of a material text that is 

not solely symbolic in nature. However, her work differs from Blair and Schuster in that 

her primarily texts are the human body and the social context in which it can be read as a 

text. Dickson wrote, “Of primary interest to material rhetoric are material objects that 

represent the human body, because of the way these representations are then taken up by 

and inscribed on corporal bodies” (297). By using a material rhetoric framework, the 

emphasis on the fetal body can be foregrounded. Dickson wrote:  
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This way of reading operates on the assumptions that these significations 

are open to multiple interpretations, and so it examines how those 

significations are contained and constrained by language practices. It 

shares, in this, the assumption of discourse analysis that all meaning is 

produced intertextually and all knowledge consensually. …discourse 

analysis seeks to determine how these textual practices create enough 

stability to produce consensual knowledge within discourse communities. 

Material rhetoric examines instead how multiple discourses and material 

practices collude and collide with one another to produce an object that 

momentarily destabilizes common understandings and makes available 

multiple readings. It seeks to know how this object can be read as 

providing for or constraining agency, the ability of persons singly and 

collectively to produce change. (297-298, emphasis added) 

Dickson analyzed Demi Moore’s naked pregnant Vanity Fair cover shoot through this 

material rhetoric lens to examine the various sociocultural forces operating on the 

pregnant body. There is no one way to “read” such a text, but by examining the different 

discourses available in a contextualizing culture, Dickson analyzed whether Moore’s 

photograph provides or constrains agency and whether it can change the cultural 

perception of a pregnant body.  

Dickson concluded that material rhetoric “furthers our understanding of the ways 

in which dominant discourses write our bodies, how those inscriptions are mobilized in 

material practices, and how the practices may be transformed through them” (312). 
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Dickson’s approach to material rhetoric strongly informs my reading of my case study. 

Like Dickson’s case, my case has no physical site. There is, however, discourse that is 

inscribed on a body that exists through the material practice of biomonitoring and is 

available for multiple readings. Much scholarship in material rhetoric concerns gendered 

bodies as the focus, and my work continues such an approach. Female bodies, 

particularly pregnant bodies, are both physically and culturally rendered. 

As I examine the texts that constitute my case study, this material rhetoric lens 

allows me to understand the impact that the discursive construction of risk has on bodies. 

Material rhetoric considers the “social effects of discourse” and their consequences on 

understanding our bodies (Condit, “The Materiality of Coding” 330). My study of 

biomonitoring data takes seriously the physical and cultural effects that the understanding 

of exposure data has on how we discursively understand our bodies as well as the 

material effects that results from this understanding. This material understanding of the 

effect of pollution on bodies is complemented by an understanding of ubiquitous risk in 

late modernity, as explained in the next section.  

 

Rhetorical Significance of Beck 

German sociologist Ulrich Beck’s theories about risk society and reflexive 

modernity provide a useful theoretical lens to analyze how knowledge about 

biomonitoring is produced and understood. In his groundbreaking work, Risk Society, 

Beck theorized risk society as being one in which the production and distribution of risks 

dominate our culture, as opposed to an industrial society, in which the primary concern is 
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the production and distribution of wealth. Beck acknowledges that the period of industrial 

society was not immune to risks; risks are not a new phenomenon. What is new about 

risks in a risk society is that they are the byproduct of modernization. Beck wrote that 

risks are “a wholesale product of industrialization, and are systematically intensified as it 

becomes global” (Risk Society 21). Beck wrote that we are living in a second, or late, 

modernity. The first modernity, characterized as industrial society, also created risks. 

Beck described industrial society as a “stage in which consequences and self-

endangerment are systematically produced, but are not the subject of public debate or at 

the centre of political conflict” (World Risk Society 72, emphasis in original). However, 

late modernity is characterized by a reflexivity, or a self-confrontation, about these risks. 

Beck described this phase of modernity as occurring “when the hazards of industrial 

society dominate public, political, and private debates. Now the institutions of industrial 

society produce and legitimate hazards which they cannot control” (World Risk Society 

72). This self-confrontation is not merely in response to an increase in knowledge 

production, and risk society results from these processes. Beck (1999) wrote:  

The transition from the industrial to the risk epoch of modernity occurs 

unintentionally, unseen, compulsively, in the course of a dynamic of 

modernization which has made itself autonomous, on the pattern of 

unintended consequences. One can almost say that the constellations of 

risk society are created because the self-evident truths of industrial society 

(the consensus on progress, the abstraction from ecological consequences 
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and hazards) dominate the thinking and behavior of human beings and 

institutions. (73) 

Risk society, therefore, is unavoidable as industrial society creates risks that are not 

controllable. The self-confrontation and the public debates that result from modern risks 

are what distinguish risk society from industrial society. 

 Beck is especially concerned with environmental risks that are the result of 

modernization. Beck defined risk as “a systematic way of dealing with hazards and 

insecurities induced and introduced by modernization itself” (Risk Society 21). He noted 

that while forests are historically negatively impacted by farming and overcutting, these 

were local issues. In a risk society, forests are dying globally due to pollution from 

industrialization. To further emphasize the fundamental difference in the nature of risks 

now, Beck reported, “sailors who fell into the Thames in the early nineteenth century did 

not drown, but rather choked to death inhaling the foul-smelling and poisonous fumes of 

this London sewer. A walk through the narrow streets of a medieval city would also have 

been like running the gauntlet for the nose” (Risk Society 21). In theorizing a risk society, 

Beck is not arguing a romantic notion of a pre-polluted world; pollution was present 

during the industrial age. However, the nature of risks has fundamentally changed to 

usher in a risk society. Beck points to the need for science and technology to identify 

risks now. In old London, risks assaulted the senses and were physically palpable. Today, 

“the risks of civilization today typically escape perception and are localized in the sphere 

of physical and chemical formulas (e.g. toxins in foodstuffs or the nuclear threat)” (Risk 
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Society 21). The differences between the older risks and the newer risks are found in their 

global nature and their origin in modern industrial modes of production.  

A defining mark of modern risk society is the unknown and incalculable nature of 

risks. Because risks extend past their point of origin (e.g., an industrial chemical plant or 

nuclear plant can have far-reaching impacts beyond their factory walls), Beck argued that 

they “endanger all forms of life on this planet. The normative bases of their calculation – 

the concept of accident and insurance, medical precautions, and so on – do not fit the 

basic dimensions of these modern threats. … This means that the calculation of risk as it 

has been established so far by science and legal institutions collapses” (Risk Society 22). 

Furthermore, Beck wrote, “The dangers of highly developed nuclear and chemical 

productive forces abolish the foundations and categories according to which we have 

thought and acted to this point, such as space and time, work and leisure time, factory and 

nation state, indeed even the borders between continents” (Risk Society 22). Until a crisis 

actually occurs, no one can know what the effects will be due to the incalculability of 

technological and scientific capabilities. In a risk society, rhetoric can contribute an 

understanding of decision making in contingent situations. As Danisch concluded, 

“Aristotle… claimed that contingency was a basic characteristic of human actions 

because humans always have the capacity to act in different ways. Thus, rhetoric 

becomes the discursive means of deliberation” (175). Rhetoric offers the way to mediate 

the technoscientific debates that do not offer certainty or universal knowledge, but 

instead must be considerate of the expert and public realms of knowledge.  
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Similar to rhetoric’s reliance on Foucault to develop a lens on power, I use Beck’s 

notion of risk society and theories of how knowledge about risk is produced to analyze 

the discourse of my case study. Knowledge about risk for Beck is socially produced; 

science and society must agree on risks. Then, these risks create a risk society, but we 

must confront ourselves about these risks. We both create the risks and are harmed by the 

risks. For Beck, risk must be socially, that is, discursively, constructed, but dangers that 

result from risk are at the same time real and material. Like Foucault’s notion that 

discourse occurs only when the state is involved, Beck argues that non-technical people 

must accept the risk to make it real.  

For Beck, risk is both socially constructed as well as materially real. Beck (1999) 

wrote: 

What has given rise to this new prominence of risk? The concept of risk 

and risk society combines what once was mutually exclusive – society and 

nature, social sciences and material sciences, the discursive construction 

of risk and the materiality of threats….. Risk society theory … argues that 

there is at the same time the immateriality of mediated and contested 

definitions of risk and the materiality of risk as manufactured by experts 

and industries world-wide. This has many implications. For example, risk 

analysis needs an interdisciplinary approach. (4, emphasis in original) 

Beck unites the realist and constructivist positions to define risk. The realist position 

emphasizes the “forced global socialization due to dangers produced by civilization” 

(World Risk Society 23). For Beck, the “reality of risk “springs from ‘impacts’ that are 
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rooted in the ongoing industrial and scientific production and research routines” (World 

Risk Society 143). The knowledge of these impacts remains largely in the technoscientific 

realm. The experts have the tools to attempt to gauge the impacts, although Beck argues 

consistently that risk creates a “manufactured uncertainty” and that even the experts 

cannot know what the impacts of a crisis will be until it occurs. Nevertheless, society 

continues to depend on expert knowledge to deal with a crisis.  

Beck has been criticized for his reliance on expert knowledge to understand the 

realist perspectives on risk. Brian Wynne argued, as many rhetorical scholars have 

argued, that the knowledge created by expert scientists is “not naturally given but 

culturally validated” (74). He further argued that Beck does not recognize “the more 

substantive intellectual status of lay knowledges” (74). Wynne proposed that public and 

expert knowledges can combine to express “the collective self-conceptions which can 

sustain universals that do not bury the traces of their own human commitment and 

responsibility” (78). Lay knowledge should not be considered as a separate kind of 

knowledge, but should interact with scientific knowledge to create fuller understandings. 

In later works, Beck acknowledged Wynne’s criticism and agreed that it is not 

only the realist approach that informs risk but also the constructivist approach. Because 

modern risks are often invisible and imperceptible to our senses, “risks must clearly be 

brought to consciousness; only then can it be said that they constitute an actual threat, and 

this includes cultural values and symbols…as well as scientific arguments” (World Risk 

Society 143). Beck summarized his definition of risk as follows: 
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So – once again – risks are at the same time ‘real’ and constituted by 

social perception and construction. Their reality springs from ‘impacts’ 

that are rooted in the ongoing industrial and scientific production and 

research routines. Knowledge about the risks, in contrast, is tied to the 

history and symbols of one’s culture (the understanding of nature, for 

example) and the social fabric of knowledge. (World Risk Society 143, 

emphasis in original) 

In my work, Beck’s ideas illuminate how risks are both material and constructed, which 

allows meanings to be recognized and ascribed. 

Beck’s interest in the social production of knowledge about material risk in 

modernity was noted by J. Blake Scott. He wrote,  

For Beck, acknowledging that risk is rhetorically constructed is not the 

same as assuming that rhetors have complete agency over such 

constructions, their rearticulations, and their effects. Instead, Beck 

suggests that risk constructions emerge out of and participate in larger, 

global rhetorical-material ecologies and often seem to take on lives of 

their own. In addition, although Beck recognizes the constructedness of 

risk, he also emphasizes the devastating material effects of not only 

hazards such as bioterrorism but also of rhetorical struggles over defining 

them. (“Kairos” 121) 

The risks are indeed real and material, and they are constructed in such a way that places 

the definition of risk into the field of rhetoric. A rhetorical study that utilizes Beck’s 
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theory of risk society to illuminate the construction of risk expands upon his work by a 

rhetorical theorizing of the production of this kind of risk knowledge.  

This dissertation seeks to examine how risk in the environment and bodies is both 

material and discursive. I use material rhetoric influenced by an understanding of risk 

society to analyze my case study. This unique theoretical lens understands (1) that 

discourse about the material body writes meaning onto our bodies and (2) that the 

material effects of environmental and material pollution also inscribe our bodies with risk 

related to late modernity. These discourses about the body are made visible through 

biomonitoring data and its practices. 

 

Case Study Method 

The debate between the EWG and the ACC surrounding the EWG’s publication 

of “Body Burden: The Pollution in Newborns” offers a distinctive case to study. By 

contextualizing the case within the context of the CDC’s biomonitoring studies, the 

historical hesitancy to make meaning from body data is understood, as discussed in 

Chapter One. Therefore, the EWG’s positioning of its study, which detected almost 300 

chemicals in umbilical cord blood, shows a marked shift from this hesitancy. The ACC’s 

rebuttal of the meaning of the report makes the case more complex because it allows 

competing rhetors’ strategies on the same topic at the same moment in time to be studied. 

For the EWG, the detection and presence of chemicals is enough to cause concern, and 

they reject the CDC’s caution that “The measurement of an environmental chemical in a 

person’s blood or urine does not by itself mean that the chemical causes disease” (4). The 
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ACC embraces the CDC’s caution.4 The publication of EWG’s report is a distinctive 

event that deserves careful analysis of the report itself, the debate with the ACC, and the 

ACC’s own statements on the same issue. The Body Burden case is a rhetorically 

significant case due to the popular attention it garnered around a debate that usually 

occurs in traditional scientific circles or mass media. 

I use a case study approach to thoroughly examine the EWG’s report, its context, 

and the ACC’s response. I view these events as an event delimited by time that arose 

from a specific context in which meaning over body burden data is contested. The EWG 

posted the study on its website, along with a letter written to the American Chemistry 

Council (an industry lobby group) president Jack Gerard, charging the ACC to act on the 

findings of the report, a letter of response written by Gerard, and another EWG follow-up 

letter. The ACC then posted its responses on the same day on its own website. I examine 

the report itself and the ACC’s letters and briefs for the rhetorical strategies used in the 

dueling reactions.  

Through an examination of the EWG’s report as an event delimited by time, the 

debate over the link from the presence of environmental chemicals to adverse health 

effects is analyzed. The purpose of exploring this case study is to examine a particular 

instance in the longstanding debate over framing scientific knowledge for a popular 

audience.  

 

                                                 
4 The ACC’s use of hesitancy as a rhetorical strategy is addressed in Chapter Four. 
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Overall Approach and Rationale: Why a Case Study? 

The Body Burden in Newborns report can be researched from a case study 

framework because it is a “complex social phenomenon” (Yin 2). Specifically, Yin 

described a case study as “an empirical inquiry that investigates a contemporary 

phenomenon within its real-life context, especially when the boundaries between 

phenomenon and context are not clearly evident” (13). Yin clarified that a case study 

method is used when the researcher “deliberately want(s) to cover contextual conditions – 

believing that they might be highly pertinent” to the case (13). This is indeed true of the 

Body Burden in Newborns case. The report seems to emerge from the struggle to attach a 

negative, not neutral, meaning to biomonitoring data. The EWG seems to understand the 

public’s interest in the data and removes biomonitoring from the exclusive realm of 

science. The EWG’s report and ACC’s briefings are significant because they directly 

address a public audience. 

The debate between the EWG and the ACC is also meets Yin’s criteria for a case 

because it is a time-delimited event that is a bounded phenomenon. Stake wrote, “Custom 

has it that not everything is a case. A child may be a case. A teacher may be a case. But 

her teaching lacks the specificity, the boundedness, to be called a case” (2). Gerring also 

points to a case as being bounded. He wrote, “Case connotes a spatially delimited 

phenomenon (a unit) observed at a single point in time or over some period of time” (19, 

emphasis in original). Because I am examining the EWG’s report from its publication 

date and comparing it to briefings and reports posted on the ACC’s website the same day, 

I am delimiting the time frame and data I will study. It is, then, “an integrated system” 
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(Stake 2). Although Stake wrote that “events and processes fit the definition (of a case 

study) less well” (2), rhetoric scholars have used the case study approach effective to 

analyze events (see Waddell, 1990; Rowland, 1986; Katz and Miller, 1996; Gurak, 1997 

for examples of rhetorical case study approaches to events). Furthermore, the publication 

of the report is a specific example in the more expansive social context of the discourse 

surrounding scientific and medical data gathered on the human body. As Gerring 

suggested, “We gain better understanding of the whole by focusing on a part” (1). My 

rationale for selecting the “Body Burden” report is its uniqueness (Yin 40). Few 

organizations or reports have attempted to make the explicit, causal leap from body data 

to meaning for a public audience in the way that the “Body Burden” report does.  

My case study seeks to look deeply into a specific event in order to understand 

this distinctive case better. MacNealy wrote, “Because the scope of a case study is so 

narrow, the findings can rarely be generalized” (195). The non-generalizability of a case 

study does not preclude its usefulness, however. Case studies can provide “a holistic view 

of an event or situation” and “rich detail that can lead to a better understanding of an 

event or situation” (MacNealy 199). A detailed case study can lead to increased 

understanding of how this particular debate between the EWG and the ACC used 

rhetorical strategies to communicate prenatal biomonitoring data to public audiences. 

 

Selection of Data 

 The research question I have identified is to analyze the rhetorical strategies used 

to communicate biomonitoring data to public audiences. In order to research this 
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question, I have identified the Body Burden case study and its resulting documentation. I 

have chosen this case for analysis because it is concerned with communicating 

biomonitoring data to public audiences. It is crucial to the design of the study that the 

documents I analyze be publicly available in order to be accessible to their intended 

audience: the public. For that reason, I have limited the case study to only publically 

available materials. I do not analyze peer-reviewed journals as the general public does not 

have easy access to these specialized sources.  

This case represents a very important issue that is generating much debate in 

modern culture: our exposure to industrial chemicals and the uncertainty of the effects the 

exposure will have. The last several years have seen an increased media and public 

emphasis on topics related to this issue, such as organic food, bisphenol A (BPA) being 

in food and baby products, and toxic milk production in China. The topic of chemical 

exposure and the limits of safety presents a compelling area of study. I have chosen the 

topic of prenatal exposure as it presents a particularly rhetorically compelling example of 

inscribing meaning of exposure onto bodies.  

 This case study examines the reports, faxes, and briefs that were published 

between July 14 and 15, 2005. July 14 marked the initial publication of the 

Environmental Working Group’s “Body Burden: The Pollution in Newborns report.” The 

report was posted on the EWG.org website. Between July 14 and 15, multiple faxed 

letters were traded between the EWG and the ACC, the chemical lobby group. These 

letters were also posted on the EWG.org website. The ACC also posted a series of briefs 

on July 14 and 15 that respond to, without always explicitly acknowledging, the EWG’s 
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report. I analyze the rhetorical strategies used by these two competing rhetors, neither of 

whom are traditional “experts” as are typically seen in technoscientific debates. One 

group is environmental activists, and the other group is chemical lobbyists. As 

Fahnestock wondered, how is scientific and technical knowledge altered when it is 

employed in situations in which the purpose is “frankly persuasive” but “purports to be 

simply a summary or condensed form” of the original technoscientific information (291-

292)? I have selected case study material that studies this change in rhetorical purpose.  

 In order to analyze the case study, I have selected the following texts: 

1. The Environmental Working Group’s report, “Body Burden: The Pollution in 

Newborns.” The report was published July 14, 2005, on the EWG website. It 

is included as Appendix G. The 83-page report contains the following 

sections: 

 Executive Summary 

 Babies are vulnerable to chemical harm 

 Human health problems on the rise 

 Recommendations 

 Detailed test results and findings of the 287 chemicals found, 

including tests summarized by chemical family, subclass, and potential 

health effects 

 Statement from medical doctors and scientists 

 Methodology 

 FAQs 
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 References for the report 

 Information about the report authors, researchers, funding, and 

partners5 

2. An exchange of faxes on July 14 and 15, 2005, between the EWG and the 

ACC. The faxes were posted on the EWG website. 

 EWG President Kenneth Cook’s letter to ACC President Jack Gerard, 

July 14, 2005 (see Appendix C) 

 Gerard’s response to Cook’s letter, July 15, 2005 (see Appendix D) 

 Cook’s response to Gerard’s letter, July 21, 2001 (See Appendix E) 

3. A series of biomonitoring brief reports and statements. The briefings were 

dated on the ACC’s website July 14, 2005. 

 Key Points on Biomonitoring, July 14, 2005 (see Appendix H) 

 Biomonitoring: Frequently Asked Questions, July 14, 2005 (see 

Appendix I) 

 Biomonitoring and Chemistry, July 14, 2005 (see Appendix J) 

 Issue Brief: Biomonitoring, July 14, 2005 (see Appendix K) 

The ACC’s website had other biomonitoring reports and links, but I chose to limit my 

analysis to texts with the dates I have set for the case study, July 14-15, 2005. These two 

dates represent the greatest flurry of activity between these two competing groups. 

  

                                                 
5 The Information about the report authors, researchers, funding, and partners was not included in the 
analysis. 
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Data Coding and Analysis 

After collecting the data described above, I coded the data by first entering each 

sentence from the data sources above into Microsoft Excel into its own cell in order to 

rhetorically analyze the documents. I placed all the data from the American Chemistry 

Council on one tab. I entered all the data from the Environmental Working Group into a 

second tab. By rhetorical analysis, I mean that I “examine closely word choice, 

arguments, warrants, claims, motives, and other purposeful, persuasive features of 

language, visuals, and various artifacts” (Lay et al 7). By this close analysis of the data, I 

am able to build on Beck’s theory that “risks are at the same time ‘real’ and constituted 

by social perception and construction” (World Risk Society 143). Because risk is socially 

constructed, I differ from Beck slightly in that I refer to material “risk” as material 

impacts or dangers or how material risk is discursively constructed. In this dissertation, I 

identify themes related to “real,” material impacts as well as themes related to socially 

constructed, discursive risk. I inductively code the data, which involves generating 

categories from qualitative data (Propen and Schuster 12; Swarts and VanNorman 120; 

and Geisler, 2003). I began by identifying the common and prominent themes, or 

categories, related to the discursive and material construction of risk related to prenatal 

exposure to industrial chemicals. While coding, I discovered the even though the EWG 

and the ACC made very different claims about biomonitoring data, they used similar 

categories. I developed a richer sense of the data that showed clear patterns of 

discursively creating risk as well as communicated the material effects of risk.  
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I first identified the categories related to discursive construction of risk. I present 

a summary of my categories in Table 1, below, which focuses on the discursive factors of 

risk and is organized according to the categories and subcategories that describe the 

coding schema. The final column, Author, indicates whether the EWG and/or the ACC 

made use of each category. Following the table, I present a detailed description of how I 

arrived at these categories. 

Table 1. Coding categories, subcategories, and authors of discursive factors of risk.  

Discursive Factors 
Categories Subcategories Author 
Maternal 
representations 

Mothers are invisible EWG 
Mothers are unaffected by 
industrial pollution 

EWG 

Mothers are responsible for 
transmitting pollution to 
fetuses 

EWG 

Fetal 
representations 

Fetus has personhood status EWG 
Fetus is an innocent person EWG 
Fetus is a vulnerable person EWG 

Role of audience Potential advocates for 
regulatory change 

EWG 

Activists through everyday 
activity 

EWG 

Protectors of children EWG 
Passive receivers of 
information 

EWG and ACC 

Scientific certainty 
vs. uncertainty 

Statement types EWG and ACC 
Role of scientific knowledge in 
decision making 

EWG and ACC 

Scientific ethos EWG and ACC 
 

In identifying the categories, I looked for the most commons themes throughout 

the EWG and ACC reports. The first category is the textual and visual representations of 

mothers in the EWG’s report. Due to the nature of prenatal exposure, the role of mothers 
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was a frequently mentioned topic. “Mother,” “mothers,” and “maternal” were mentioned 

41 times in the EWG’s report, along with a photograph that featured a pregnant woman. 

The ACC never mentions mothers in the reports and briefs I analyzed. Given that the 

EWG’s report is the text to which the ACC responds, it appears that the ACC does not 

respond to the representations of mothers in the EWG’s report. Nonetheless, the maternal 

representations by the EWG are rhetorically rich, and I identified the representations of 

mothers as an important category to analyze. I used rhetorical analysis of the word choice 

and visual representations of mothers to understand how the EWG represented mothers in 

its report. 

The second category I analyzed was the representations of fetuses and/or babies. 

Again, the EWG prominently featured fetuses and/or babies in its report, while the 

ACC’s reports and briefs did not mention them at all. Again, even though the ACC did 

not represent fetuses in their reports, this was an important category for my rhetorical 

analysis of the word choices and visual representations of fetuses and/or babies.  

The third category that became prominent in the social construction of risk 

through the EWG and ACC’s reports and briefings was what they wanted the audience to 

do. Therefore, I rhetorically analyzed how each group used persuasive strategies to 

engage audiences. Although I cannot know how audiences responded to the reports, I can 

look at how the EWG uses rhetorical strategies to persuade audiences through offering 

tips at reducing exposure and suggesting possible roles for readers. 

The final category of discursive factors is the relative certainty or uncertainty that 

the EWG and the ACC present in their reports and briefs. To understand the role of 
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scientific certainty, I coded each sentence according to Latour and Woolgar’s statement 

types (76-79):  

 Type 5 statements are so obvious and accepted to insiders that they require 

no explanation and often do not need to be articulated. 

 Type 4 statements are accepted truths but are “made explicit. This type of 

statement is often taken as the prototype of scientific assertion” (77). 

 Type 3 statements are characterized by the use of qualifiers or modals. 

 Type 2 statements are claims that are not accepted as facts and can be 

explicitly identified as lacking appropriate data. 

 Type 1 statements are honestly exploratory or speculative. 

Coding according to statement types allowed me to do an analysis of the level of 

scientific certainty conveyed about biomonitoring data in each of the sources in my case 

study. I then examined other rhetorical strategies that the EWG and the ACC used to 

strengthen their scientific claims, including how these non-traditional experts created 

scientific ethos for themselves. Together, these four categories, as summarized in Table 

1, represent the major themes that emerged in the socially constructed risk related to 

prenatal exposure to industrial chemicals. 

I then looked for how the material, “real” factors of the dangers of prenatal 

exposure to industrial chemicals were communicated. Table 2 below focuses on the 

material and physical factors and practices of chemical impacts and is organized 

according to the categories and subcategories that describe the coding schema. The final 
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column, Author, indicates whether the EWG and/or the ACC made use of each category. 

Following the table, I present a detailed description of how I arrived at these categories. 

Table 2. Coding categories, subcategories, and authors of material factors of risk. 

Material Factors 
Categories Subcategories Author 
Chemical 
characteristics 

Existence of chemicals EWG 
Naturalness of chemicals EWG and ACC 
Societal role of chemicals  EWG and ACC 
Danger of chemicals EWG 

Chemicals’ impact 
on human health 

Chemicals’ link to human 
health 

EWG, ACC 

Human health problems EWG, ACC 
Chemical mixtures EWG 
Beneficial aspects of chemicals ACC 

Uses of 
biomonitoring data 

Definition of biomonitoring EWG and ACC 
Uses of biomonitoring EWG and ACC 

Regulatory needs Amount of regulation  EWG and ACC 
Method of regulation EWG 

 

 The first material category I identified was the characteristics of chemicals. Both 

the EWG and the ACC have considerable discussions of the characteristics of chemicals. 

The EWG has an entire section of its report dedicated to detailed test findings, which 

include in depth descriptions of the chemical families found in umbilical cord blood as 

well as graphical representations, such as tables and charts, of the chemicals and their 

characteristics. The ACC also focuses close attention on characteristics of chemicals, 

using them as bolded headings and bullet points throughout their reports and briefings. 

 The second material category is the impact of chemicals on human health. Again, 

both groups include lengthy and detailed descriptions of how chemicals impact human 

health. The EWG includes this information throughout their report and has a section of 

their report titled, “Human health problems on the rise,” where they explicitly link 
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chemicals to human health. The ACC responds to the EWG in its own reports and briefs. 

The topic of human health is found throughout their reports and is included as a 

Frequently Asked Question (e.g., “How do biomonitoring data help scientists evaluate 

risks to human health?” (Biomonitoring FAQs 2)). 

 The third category of material factors and impacts relates to the proper use and 

interpretation of biomonitoring data. Both groups offer definitions of biomonitoring as 

well as its appropriate uses. The EWG discusses the appropriate use of biomonitoring in 

its Frequently Asked Questions, as well as references to biomonitoring throughout its 

report. The ACC’s reports and briefs frequently explicitly discuss the appropriate and 

inappropriate uses of biomonitoring and include this category in their FAQs (e.g., “What 

are the limitation of biomonitoring data?” (Biomonitoring FAQs 2)). 

 The final category in this section is the regulatory needs that each group 

advocates for. The EWG has a section titled, “Recommendations,” where they explicitly 

advocate for regulatory reform based on their findings. The ACC addresses the role of 

regulation throughout their reports and briefs as well by their consistent emphasis on the 

effectiveness of the current voluntary testing that chemicals undergo. 

The two analysis chapters in this dissertation are organized around the 

categorization of how risk is rhetorically shaped and how the impacts related to realized 

risks are materially presented. Chapters Four and Five offer a full analysis of how these 

categories and subcategories create a rhetorical argument over the meaning of 

biomonitoring data. The textual coding described in Table 1 and Table 2 is supplemented 

in the analysis chapters by visuals, including photographs, tables, and charts, that are 
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found in the EWG and ACC source materials. The combination of visual and textual data 

contributes to the analysis in Chapters Four and Five. 

Conclusion 

 My dissertation uses a case study approach to investigate how the risk of prenatal 

exposure to industrial chemicals is both socially constructed as well as materially risky. 

The primary research question is to analyze what rhetorical strategies are used to 

communicate the discursive representation of risk and the material risk revealed by 

prenatal biomonitoring data in the context of a global risk society. I closely examine two 

non-traditional experts, an environmental activist group and a chemical lobbyist group. 

Unlike the traditional scientific experts who communicate risks related to prenatal 

exposure to chemicals through peer-reviewed journals to other experts, these non-

traditional experts present openly persuasive technoscientific information directly to 

public audiences. This represents an underexplored area for rhetoricians and will 

contribute to our understanding of how new types of openly persuasive experts can 

impact regulatory policies related to pollution. 

 In this dissertation, I use material rhetoric to analyze how bodies and words 

interact to communicate a sense of risk. The pollution revealed in newborn babies has a 

material existence that is understood through discursive constructions of biomonitoring 

data. By analyzing how two competing groups of non-traditional experts communicate 

their messages, I can examine how the groups make “available multiple meanings” 

(Dickson 298), instead of a homogenized understanding of what prenatal biomonitoring 

data “mean.” Material rhetoric considers how discourse has social effects on how we 
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understand our bodies, particularly the maternal and fetal bodies that are the subject of 

this dissertation. 

 My understanding of material rhetoric is enhanced by Beck’s theory of a global 

risk society. In risk societies, the production of risks becomes more important than the 

production of goods. Public debates frequently occur as societies confront themselves 

about the risks that they have created but cannot control or calculate. Because the risks 

are uncertain, rhetoric can provide a means to mediate these technoscientific debates that 

operate in the expert and public realms of knowledge. 

 With this theoretical framework in place, I am using a case study to analyze a 

particular event involving two competing groups, the Environmental Working Group and 

the American Chemistry Council, and their strategies used to communicate risks related 

to prenatal exposure to chemicals. The EWG published their report, Body Burden: The 

Pollution in Newborns, in which the authors detail the 287 chemicals they found in 

umbilical cord blood. Immediately following the publication of their report, they sent a 

letter to the ACC, asking them to respond and act on their findings. The ACC then 

responded with their own letter and posted several reports and issue briefings on their 

website. This case study is delimited by time and represents an ideal case because I 

“deliberately want to cover contextual conditions – believing that they might be highly 

pertinent” (Yin 13). I analyze the report, as well as provide contextual understanding of 

the report. 

 For Beck, risk is both socially constructed as well as materially real. This 

understanding of risk informs how I have coded my data. Through a qualitative analysis 
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of the EWG’s report and selected reports and briefs from the ACC, I have identified 

discursive and material categories for analysis. This overview of method and 

methodology leads to my next chapter, where I start my analysis of the EWG’s Body 

Burden report. I analyze how the material and discursive practices of chemical pollution 

are inscribed on risky maternal bodies and vulnerable fetal bodies. I consider the bodies 

as the physical site of pollution and risk, and I understand the context of this risk as being 

a product of late modernity’s risk society.  
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Chapter Four:  

Discursive and Immaterial Understandings of Risk 

 

In this chapter, I examine the discursive construction of risk related to prenatal 

exposure to industrial chemicals, pesticides, and pollutants. As I discussed in Chapter 

Three, I understand risk to be both immaterial/discursive and material/realist. Through a 

material rhetoric analysis, I explore how knowledge about the risk of prenatal pollution is 

socially produced as well as physically present. Risk is discursively created and the 

impacts from realized risk are materially present. The rhetorical construction of maternal 

and fetal bodies operates culturally through discursive and immaterial aspects and 

physically through material aspects. The focus of this chapter is the immaterial aspects. I 

refer to these immaterial aspects as the discursive understanding of risk that are enabled 

through shared cultural understanding. Beck considers knowledge about risks as being 

“tied to the history and symbols of one’s culture and the social fabric of knowledge” 

(World Risk Society 143). The knowledge about risks is nearly impossible to separate 

from the discourse communities that create the knowledge. As scholars have examined 

the rhetoric of science (Kuhn; Latour and Woolgar), we have an increased understanding 

of how scientific knowledge gains truth status. Although science is traditionally viewed 

as objective, scientific knowledge is based on shared consensus of observations.  

Our shared, cultural understanding of prenatal pollution is currently a topic of 

much debate and discussion. This chapter seeks to explore how two competing rhetors 

use rhetorical strategies to help shape a shared understanding of prenatal pollution. I 
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analyze how the Environmental Working Group, an environmental activist group, uses 

rhetorical strategies to discursively create a cultural understanding and condemnation of 

prenatal pollution to industrial chemicals. The EWG’s condemnation of prenatal 

pollution is challenged by the American Chemistry Council, a chemical industry lobby 

group, who presents prenatal pollution in a more neutral tone. Neither of these groups, 

the EWG nor the ACC, are traditional experts on the meaning of scientific data. Instead 

of relying on scientists or the researchers who create the chemicals, these two activist 

groups take their messages directly to the public through their websites and publically 

available materials. They do not rely on peer-reviewed scientific articles or popular press 

coverage to share their understanding and influence public opinion on prenatal pollution. 

A rhetorical analysis of their strategies demonstrates that these new, non-authorized 

experts use established rhetorical strategies to create meaning around prenatal pollution. 

In this chapter, I analyze four discursive categories from which understanding of risk 

related to prenatal exposure to industrial chemicals derives: maternal representations in 

the construction of risk, fetal representations in the construction of risk, the role of the 

audience, and the level of scientific certainty formulated by the language. Each of these 

categories has a rich rhetorical history. I examine these categories in a new light by 

considering the role of the new experts in using established rhetorical techniques to 

construct meaning. 

In this study, these immaterial constructions of knowledge involve material 

bodies, specifically the maternal and fetal bodies that the chemicals have been found in. 

Body burden data is located in a very material site. The data have a definite material 
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existence. When I discuss the “immaterial” construction of risk, it is not to dismiss 

“language’s physical manifestations” (Condit, “The Materiality of Coding” 352). It is 

instead a recognition of the different processes at work: one process that uses discourse to 

bring risks into cultural awareness and one process that focuses on the physical impacts 

of realized risk (e.g., cancer, birth defects, and low birth weight). Both of these processes 

are located within people and are both therefore material. This chapter focuses on the 

social construction of risk for public audiences and how risk comes to be understood. The 

interplay between these two processes, discursive and realist, creates the full 

understanding of risk. My separation into these two process is not to suggest an either/or 

understanding, but rather a both/and understanding of risk. The groups I analyze in this 

dissertation, the EWG and ACC, rely on both discursive and realist understandings of 

risk to persuade their audiences. This chapter seeks to explore how invisible risks in the 

body are made known to public audiences. Chapter Five examines the impacts of the 

risks in the body. Together, they show how immateriality of risk is culturally understood 

and its materiality is globally destructive. 

In both analysis chapters, I consider both the EWG and the ACC in each 

argument. Not all sections in this chapter discuss both EWG and ACC because both of 

these groups did not always construct thematically identical arguments. Because this case 

study focuses on different ways that rhetors construct meaning about materially risky 

data, synthesizing the analysis of the immaterial and material constructions in Chapter 

Six allows me to build on Dickson’s notion of how multiple interpretations are produced.  
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Maternal Representations in the Construction of Risk 

 Because the biomonitoring data that informed the EWG’s Body Burden report is 

derived from the umbilical cord, the focus of this case study is on prenatal exposure to 

industrial chemicals, pesticides, and pollutants. However, the umbilical cord is equally 

maternal as well as fetal. The EWG’s report title, The Pollution in Newborns, obscures 

the maternal pollution that is also indicated by the umbilical cord blood. The emphasis on 

newborn exposure functions as a terministic screen that reflects the fetal exposure but 

deflects the maternal exposure that is implicit in the data. The exposure to fetuses can 

only occur through the maternal body. If fetuses are exposed to pollutants, mothers are as 

well. The focus of this section is how the visual and textual representations of mothers 

construct risk through portraying the mother in three ways: invisible, unaffected by the 

exposure, and simultaneously responsible for transmitting the pollution to the vulnerable 

fetus. The construction of mothers as “the environment in which that fetus grows or fails” 

is becoming increasingly common (Lay et al. 18). This section builds on scholarly work 

that analyzes our cultural conceptions of mothers that focuses on their personal 

responsibility. This emphasis downplays the social causes that are inescapable. Women 

are shown to be responsible for the well-being of their fetuses as well as separate from 

their fetuses. This distancing of the mother from the fetus allows the focus to be on the 

fetus’s health and wellbeing instead of the mother’s health. Rhetoric scholars such as 

Sauer (2000) and Georges and Mitchell have shown that such a focus on the fetus makes 

the mothers responsible for a healthy baby. This focus obscures the social conditions that 

can negatively impact fetal health, such as environmental pollution. When the mother is 
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separated from the fetus, the vulnerable fetus can be the focus instead of more global 

health and pollution issues. This chapter explores how mothers are conceptualized 

through the EWG’s report.  

 

Mothers Are Invisible 

The textual and visual representations of mothers as invisible are found in the 

EWG data.6 The EWG’s Body Burden: The Pollution in Newborns report depicts women 

as fetal environments with limited to no subjectivity of their own. The womb is depicted 

as a synecdoche for the entire woman, where the womb represents the whole woman. For 

example, the EWG argued, “The sooner society takes action, the sooner we can reduce or 

end pollution in the womb” (16) and “Many more pollutants are likely present in the 

womb” (33). The report contains multiple references to “pollution in the womb” 

throughout it. The repeated references to wombs instead of women as the site of pollution 

obscure the personhood of the mother and deflect the reality that women are just as 

polluted as the fetuses they carry in their wombs.  

 Women’s invisibility is seen in their role as a fetal environment. In addition to the 

use of “womb” to signify “woman,” the report fails to include a picture of an entire 

woman. The EWG’s report uses seven photographs throughout the report. Only one of 

these images shows part of a woman (see Figure 4).  

                                                 
6 The ACC does not mention mothers in the reports and briefings I examined. This is a 
significant omission and contributes to the invisibility of women in general from this 
debate on prenatal exposure. 
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Figure 4. Image of pregnant belly in EWG’s report (Houlihan et al. 25). 

 

As seen in the figure, the woman is reduced to her womb. Georges and Mitchell found in 

their study of pregnancy guidebooks that women are erased almost completely from the 

text and images in the guidebooks. Instead, women are reduced to a “transparent fetal 

container” through the use of graphical techniques (189). What is left of women during 

pregnancy is only their wombs, or in this figure, their torsos. This view of motherhood 

separates the whole woman from her womb, thereby constructing the woman and the 

fetus as separate identities. Once separated, the vulnerable fetus is shown to require 

special protection, while the mother’s role in the pregnancy is reduced to that of a vessel 

only. 

The text that accompanies Figure 4 also erases the woman. Even though we are 

looking at a picture of a woman’s belly and there is no image of a visible fetus, the 
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caption reads, “A baby’s organs and systems are rapidly developing, and thus are often 

more vulnerable to damage from chemical exposure” (25). The caption focuses on the 

fetus only, which is not visible, and presents the woman as the fetal environment in 

which the fetus lives.  

In one section of the EWG’s report, Dr. Alan Green offers a guest commentary 

titled, “Umbilical cord blood.” In his commentary, Green described fertilization, 

implantation, and fetal growth in metaphorical terms. He described the umbilical cord as 

a “life-and-death channel” that functions as “the living link through which a mother feeds 

her baby and removes its wastes” (22). The umbilical cord is a channel and link, but it 

does not function alone in its support of the fetus. The capillaries and arteries that flow 

from the fetus to the mother in the placenta replenish the blood by “bringing the stuff of 

life to the fetus” (23). Green described the mother’s blood in the placenta as a “free-

flowing, living lake that bathes the fetal capillaries….The blood in the lake is refreshed 

completely three or four times each minute to supply the baby’s needs” (23). This 

imagery of the mother’s blood in the placenta as a lake that bathes the fetus invites 

traditional maternal thoughts of giving the baby a bath and engaging in other maternal 

activities. Green ends his commentary by noting, “The cord blood is an echo of the 

polluted lake within. It is tangible evidence that, after the cord is cut, the industrial 

chemicals that the mother was exposed to are now coursing through her baby’s veins as 

the little one first greets the world” (23). The maternal exposure is implicit in this passage 

given the focus on the baby. The mother is the “polluted lake” who has in turn exposed 

her fetus to her pollution.  
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Interestingly, Green’s guest commentary is accompanied by a picture of a father, 

presumably Green himself, snuggling a baby (see Figure 5). 

 

Figure 5. Image of father cuddling with a baby in Dr. Green's guest commentary (22). 

 

This image is the only facial representation of an adult in the EWG’s report. Because Dr. 

Green is a pediatrician, it is unclear if the baby is his child or one of his patients. His gaze 

is directed only at the infant, demonstrating his affection, while the baby looks directly at 

the camera.  

  

Mothers Are Unaffected by the Exposure 

Once women are understood to be invisible agents that provide the fetal 

environment in which a baby can prosper as well as become polluted, a related rhetorical 

move is to demonstrate how unaffected women are to the pollution in their own wombs, 

and by extension, their entire body. The report does not acknowledge that women have a 



 

 120 

body besides their wombs or that women may experience health problems from their 

exposure. In fact, the report stated, “a mother’s exposure to dioxins, mercury, or certain 

pesticides during pregnancy could measurably harm her baby, while affecting her own 

health perhaps not at all” (20). The EWG cited the Minamata, Japan, long-term industrial 

poisoning involving mercury-polluted shellfish from unchecked industrial waste as the 

evidence for this argument. The report provided this evidence of mothers not being 

affected by chemical pollution:  

In a decades-long mercury poisoning disaster in Minamata, Japan that 

began in the 1950s, some babies born to women who ate mercury-polluted 

seafood died within days of birth, while their mothers were free of 

symptoms. Autopsies revealed that in adults, mercury induced lesions that 

were concentrated in a few areas of the brain. In the fetus, however, 

mercury spawned lesions over nearly the entire brain cortex. (20) 

The EWG claims that babies died within days of birth, while their mothers were 

unaffected. However, no references are provided for this claim. Through my own 

literature searches, I was not able to find a direct reference for this claim, although the 

presence of congenital Minamata disease is found in several articles:  

In Minamata, Japan, pregnant women who consumed the contaminated 

fish manifested mild or no symptoms but gave birth to infants with severe 

developmental disabilities, including cerebral palsy, mental retardation, 

and seizures. This outcome, called congenital Minamata disease, first 

indicated that the fetal brain may be highly sensitive to MeHg exposure. 
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After the outbreaks in Minamata and Niigata, 22 cases of congenital 

Minamata disease were documented. Their level of prenatal exposure to 

MeHg was never ascertained, and no information is available on dose–

response relationships in these children. (Davidson, Myers, and Weiss 

1025) 

The Davidson, Myers, and Weiss article noted the existence of congenital Minamata 

disease, which is diagnosed when women have no symptoms but their children are born 

with developmental disabilities. They noted 22 documented cases, with unclear prenatal 

exposure levels. Harada (1978) confirmed, “During pregnancy or at birth, no abnormality 

has been observed in mothers of affected children. No conspicuous abnormality has been 

seen in newborns’ weight at birth or number of months in utero” (285). I was unable to 

locate any reference for the EWG’s claim that babies died within days of birth.  

 The EWG’s presentation of the Minamata disaster foregrounds the babies who 

died within days of birth and presents the mothers as being completely unaffected by the 

mercury poisoning. The report does not mention the thousands of deaths, of adults and 

children of both genders, that resulted from this methylmercury poisoning that lasted 

decades. The framing of the Minamata disaster to emphasize the babies presents the 

mothers as invisible and unaffected. Even if the EWG provided a reference for their 

specific claim, it would still ignore the thousands of others who died as a result of the 

poisoning. In presenting the Minamata example, the EWG presents women as unaffected 

vessels who transmit pollution to their fetuses, albeit unwillingly. 
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 Women’s role as vessels is further created in a section of the Body Burden titled 

Frequently Asked Questions. One of the questions reads, “Why test for chemicals in 

people?” Part of the answer the EWG provides is that biomonitoring data is used to 

influence public health policies. One example the authors provide, about biomonitoring 

data being used to influence public health policy, focuses on mercury exposure: 

When CDC body burden studies showed high blood levels of mercury in 

women of childbearing age, government scientists assessed the data to 

show that one of every six women is exposed to mercury in excess of safe 

levels, through their consumption of mercury-contaminated seafood. 

These analyses were benchmarked back to seminal umbilical cord blood 

studies linking mercury to brain damage among children exposed in the 

womb (Grandjean et al. 1997). FDA then designed and publicized seafood 

consumer advisories that are intended to lower women’s blood mercury 

levels (Carrington et al. 2004, FDA 2004). (56-57) 

The finding that one in six women is exposed to unsafe levels mercury was benchmarked 

to umbilical cord blood studies related to brain damage in children. In response to these 

findings, the FDA created seafood advisories for all women, not just pregnant women. 

The EWG presents this as a successful use of biomonitoring data. Mercury levels in 

women were related to brain damage in children. However, the EWG does not indicate 

what health problems women themselves had. The naturalness of women as the site of 

reproduction was explored by Sauer. In her analysis of the safety of lobster tomalley, she 

found that the policies designed to limit intake of tomalley due to dioxin levels was not 
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done for the health of women but for their potential children (2000). The EWG constructs 

women as a marked, special category that is valued specifically for their reproductive 

value. The finding of the mercury in the women themselves is important only through its 

benchmarking to umbilical cord studies. Marking women as the vessel of reproduction 

places the emphasis not on women’s exposure and their health risks, but to the risks of 

the children they are presumed to be carrying. Women are “the site of reproduction and 

reproductive responsibility” (Sauer, “Hot Tomalley” 259). As such, their health is 

significant primarily in how it affects their potential fetuses. In this marking of women, 

they are embodied as the site of exposure risk for fetuses. Women are not presented as 

being particularly at risk themselves. Their riskiness is through their transmission mode 

to the fetus. 

  

Women Bear Reproductive Responsibility for Transmitting the Pollution 

Women are constructed in the EWG’s report as invisible and unaffected by risk 

and exposure to environmental pollutants. While mothers’ bodies are mostly absent from 

risk resulting from exposure, they are discursively constructed by the EWG report in 

several instances as responsible for polluting their children. At other times throughout the 

report, the authors seem to acknowledge that the mothers are not complicit in the 

pollution of newborns. Because mothers are the conduit to the fetus via the umbilical 

cord that was the object of the Body Burden report, mothers’ bodies transport the 

pollution to their fetuses. As Sauer found in her study of dioxin in lobster tomalley, 

women were targeted and marked in the risk communication sent out by the Maine 
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Department of Human Services. Although many Mainers eat lobster, women, whether 

pregnant or not, were advised to limit their intake of lobster tomalley. Sauer concluded 

that such advisories were indicative of “an underlying system of values that targets 

women as the site of reproduction and reproductive responsibility” (259). The EWG 

invokes women as being the site of reproductive responsibility through various 

statements in the report. In the Executive Summary, the authors wrote,  

Not long ago scientists thought that the placenta shielded cord blood — 

and the developing baby — from most chemicals and pollutants in the 

environment. But now we know that at this critical time when organs, 

vessels, membranes and systems are knit together from single cells to 

finished form in a span of weeks, the umbilical cord carries not only the 

building blocks of life, but also a steady stream of industrial chemicals, 

pollutants and pesticides that cross the placenta as readily as residues from 

cigarettes and alcohol. (13) 

In this passage, women’s bodies are presented in medical terms, where “scientists 

thought” placentas prevented chemicals from entering the fetus. But women’s placentas 

do not “shield” their fetuses, as the umbilical cord carries both necessary materials for 

birth as well as “a steady stream of industrial chemicals.” The report later states, “And in 

the third trimester the mother’s body dissolves stored, maternal fat, shunting it to the 

baby through the blood, but with this fat the child also receives the persistent pollutants 

clinging to it, like PCB’s, flame retardants, and dioxins” (21). Again, the mother’s body 

not only provides necessary materials for life, but “PCB’s, flame retardants, and dioxins.”  
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The responsibility of women for the physical and medical makeup of their bodies was 

explored by Condit (2000). Through her analysis of the genetic model of reproductive 

medicine, she found wombs functioned as “the site of responsibility for disease” (133). 

Women lack control over both their genes as well as their exposure to industrial 

pollution. What Condit found through her analysis of prenatal genetic testing is relevant 

for exposure to industrial chemicals. Although women have as little control over 

exposure to ubiquitous chemicals in the environment as they do their genetic material, 

their wombs still are the site of disease. The site of the womb, with the umbilical cord as 

the conduit, is where responsibility for pollution and disease is located, as both Condit 

(2000) and Sauer (2000) argued.  

 Mothers transmit the pollution through their own polluted blood. For example, 

polychlorinated biphenyls, PCBs, are transmitted through maternal blood. The EWG 

wrote,  

PCBs at 9.7 ppb in maternal serum during fetal development can impair 

brain development, with resultant attention and IQ deficits that appear to 

be permanent (Jacobson and Jacobson 1996). Notably, IQ deficits are 

linked to the mother’s PCB levels, not the PCB levels in children at 4 and 

11 years of age (by which time the children’s PCB levels had decreased 

substantially compared to levels at birth), underscoring the limitations of 

studies that look for correlations between current body burdens and health 

effects in the absence of data on in utero exposures. Levels of PCBs in the 
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general population are also associated with abnormal menstrual cycles 

(Cooper et al. 2005). (28) 

The amount of PCBs in maternal blood is what indicates the child will have health 

problems. At just 9.7 ppb (parts per billion) in the mother’s blood, the child’s intelligence 

might suffer. The EWG also noted that even though the child’s own PCB level may 

eventually decrease with time, the impact of the maternal PCB levels is the determining 

factor.  

Mothers are generally depicted as passive, non-complicit transmitters of pollution; 

however, their bodies continue to bear reproductive responsibility. Dr. Green, the author 

of the Guest Commentary in the EWG’s report, wrote: 

this most primal of lakes has become polluted with industrial 

contaminants. And developing babies are nourished exclusively from this 

polluted pool. They mainline the contaminants through their umbilical 

cord, injecting them into their veins more potently that any IV drug 

administration. (23) 

Here, women are a “polluted pool” who inject their babies with drugs worse than any 

street drug imaginable. Green depiction of women’s “lakes” and “pools” as polluted 

focuses the attention in the womb and not on the women themselves. The analogy to IV 

drugs suggests women’s polluted pools (i.e., the women themselves) are harming their 

fetuses. As Scott (2002) found in his study of the newborn HIV mandatory testing 

controversy in New York, mothers were shown in opposition to their fetus if they 

objected to mandatory testing. In the EWG’s report, mothers are shown to be doing even 
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more harm to their fetuses than using drugs. This implied maternal-fetal opposition is at 

work in the EWG’s report by suggesting a risky, guilty mother who is harming her fetus 

more than even street drug users harm their fetuses.  

Mother’s bodies are the site of many risky industrial pollutants. The EWG 

described several chemicals in a similar manner: they are “toxic, persistent, 

bioaccumulative, and lipophilic (“fat-loving”). They build up in the body, are stored in 

fatty tissues and fluids, such as breast milk, and can be passed on to fetuses and infants 

during pregnancy and lactation.” Organochlorine pesticides and polychlorinated 

dibenzodioxins and dibenzofurans are both described in this exact way (42). 

Polybrominated dibenzodioxins and dibenzofurans are described almost exactly this way 

as well, except they “build up in human tissues” instead of the “the body” (43-44). This 

consistent description of very different chemicals focuses on the fat-loving nature of the 

chemicals and emphasizes women’s bodies and breast milk as the location for the 

chemicals. The passive construction, for example the phrase “can be passed on to fetuses 

and infants,” is consistent with the erasure of mother’s bodies by not naming the mothers, 

but the mother’s transmission role is implicit and unintended through their pregnancy and 

lactation. 

Mothers are the material site of transmission of industrial chemicals to their 

fetuses, but the EWG report noted in its Frequently Asked Questions that there are 

actions people can take to reduce their exposure and include specific tips for pregnant 

women. They wrote, “Some exposures to pesticides and industrial chemicals are 

unavoidable. Persistent pollutants, some banned for decades, still contaminate the 
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environment and end up in the food we eat, the water we drink, and the air we breathe” 

(60). As Beck consistently writes, we live in a modern risk society where exposure to the 

effects of industrial modernization are unavoidable. The EWG, though, offers the advice 

that exposures can be reduced by following a diet lower in meat and dairy consumption 

and avoiding household cleaners. By doing so, they ignore the ubiquitous nature of 

environmental pollutants and create a sense of personal responsibility for pollution. They 

offer a dozen tips to reduce exposure, such as avoiding stain repellants, using manual 

yard tools, drinking filtered water, and eating organically. The report then offers advice 

specific to pregnant women:  

Particularly if you’re pregnant, try to follow the tips listed above. Is there 

someone in your household who can take over using household cleaners 

and pumping gas while you’re pregnant? Eat canned salmon instead of 

canned tuna. Paint the baby room well before you conceive. Don’t use nail 

polish, which contains chemicals linked to birth defects in laboratory 

studies. (61)  

When considering these tips in the context of the overall report, the tips seem to do little 

to mitigate risk to industrial chemicals. An earlier figure in the report names each 

chemical family and the common consumer products they are found in (see Figure 6). 
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Figure 6. Sources and uses of chemicals in newborn blood. (17) 

  

In this figure, the chemical families are tied to extremely common consumer products, 

such as TVs, computers, furniture, and cars. They are presented here as ubiquitous in our 

surroundings. When the EWG offers tips to pregnant women, they do not include 

recommendations on how to avoid these products of modernity. Although the EWG 
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creates a narrative of personal responsibility for avoiding risks, Beck argues that risks are 

inescapable. Beck (1986) wrote, “In the afflictions they produce they are no longer tied to 

their place of origin – the industrial plant. By their nature they endanger all forms of life 

on this planet” (22, emphasis in original). Beck’s conclusion is that risk related to 

modernization is complex and global in scope. The EWG seems to present risks as being 

both inescapable yet simultaneously mitigated by “simple tips” (61) with a local focus. 

Also, because the tips are not tied to reducing specific chemical exposure, it is unclear if 

there is a difference in impact that can be mitigated. For example, the report does not 

indicate which chemicals in nail polish are linked to birth defects or even what kinds of 

birth defects may result.  

 Women’s role is to somehow avoid these unavoidable risks that are ever present 

in late modernity. As Georges and Mitchell wrote, “women are making choices about 

childbearing in a social environment that increasingly and publicly places responsibility 

for pregnancy outcome on women” (199). Women can set labor and delivery practices 

that include prenatal yoga, squatting, listening to specific music, accepting or refusing 

labor drugs, etc. Furthermore, they can choose not to drink, do drugs, or smoke. But they 

have no choice about prenatal exposure to pollutants. Here, we are transmission vessels 

that bear the responsibility. In creating such a construction of mothers’ responsibilities, 

the EWG diverts “women’s attention from the social causes of discomfort, suffering, and 

risk during pregnancy (poor working conditions, the double shift at work and home, 

environmental toxins, poverty, and for many low income women, lack of quality health 

care)” (Georges and Mitchell 200). Through their invisibility, imperviousness to harm 
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from chemicals, and their role as transmission agents, women are rhetorically constructed 

as responsible for the fetus. However, as Beck noted, the constraints of a risk society 

make such control impossible. The EWG engages in a rhetorical construction of women 

that is consistent with emerging trends in the social definition of women. Women are 

separated from the fetus, which is then shown to be vulnerable. The focus shifts to the 

vulnerability of the fetus, which places the focus on mothers instead of the more global 

health issues implicit in environmental pollution. The material rhetoric analysis in this 

section explored how women and mothers are the physical site of pollution and how that 

pollution comes to be understood through discursive construction of the womb. 

 

Fetal Representations in the Construction of Risk 

Risk related to chemical exposures in the environment is embodied and everyday 

risk. As discussed in the previous section, the EWG does not construct mothers as at risk 

to industrial pollution. Newborns, however, are constructed as particularly at risk due to 

their innocence in the exposure and their special vulnerability. Although the maternal 

body is the setting of the pollution, it does not figure prominently into the embodied 

industrial pollution. The EWG focuses on prenatal pollution and not the more generalized 

environmental pollution. The discursive construction of the fetal body as the site of 

pollution is risk is accomplished by three rhetorical moves: first, the fetus is granted 

personhood through textual and visual representations; second, the fetus is an innocent 

person; and third, the fetus is especially vulnerable. Through these moves, the prenatal 

body is shown to be the innocent victim of industrial pollution.  
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Fetus Is a Person  

The first rhetorical move is to show that the fetus has personhood status. One way 

this is accomplished is by using interchangeable terminology when referring to fetuses, 

babies, infants, and children. The Body Burden study used umbilical cord blood as it data 

source. Clearly, umbilical cord blood is collected at birth. However, the pollution and 

exposure occurred prenatally. Understandably, there is some confusion about how to 

refer to these bodies – does an umbilical cord belong to a fetus or a newborn or both? I 

counted the number of instances of each term used to refer to a fetal body. The results are 

summarized in Table 3 below. 

Table 3. Number of times each representative term is used 

Term Number of times used in Body Burden 
report 

“fetus” or “fetuses” 11 

“infant” or “infants” 15 

“newborn” or “newborns” 23 7 

“baby” or “babies” 72 

“child” or “children” 93 

 

“Fetus” is clearly not the preferred nomenclature, as shown by this table. It is the least 

frequently used term, whereas “baby” and “child” are used with the most frequency. 

“Infant” and “newborn” are slightly more common than “fetus.” It is frequently difficult 

to determine whether the EWG is referring to a baby outside the womb or a fetus inside 

                                                 
7 Newborn is also used as an adjective in conjunction with “infants” or “babies” eight additional times. 
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the womb. For example, the EWG wrote, “A developing baby depends on adults for 

protection, nutrition, and, ultimately, survival. As a society we have a responsibility to 

ensure that babies do not enter this world pre-polluted, with 200 industrial chemicals in 

their blood” (16). The first reference to “developing baby” is unclear. Is the developing 

baby a newborn who is growing outside the womb, or is a developing baby a fetus 

growing in the womb? The EWG does not clarify who a developing baby is, resulting in 

ambiguous terminology.  

In the following example, the EWG substitutes terminology related to the fetus, 

resulting in ambiguity:  

The pace and complexity of growth and development in the womb are 

unmatched later in life. Three weeks after conception, an embryo, still 

only 1/100th the size of a water droplet, has nevertheless grown at such an 

explosive rate that were it not to slow down, it would be born literally the 

size of a million Earths. Over the next five weeks the baby constructs the 

beginnings of elbows, knees, eyelids, nipples, hair follicles on chin and 

upper lip, external genitals, primitive internal organs, a four-chambered 

heart, working fingers and toes, and even a footprint (Greene 2004). At no 

other time in life does a person create so much from so little in so short a 

time. (19-20, emphasis added) 

In the reference to “baby,” it is clear that the EWG is referring to a fetus in the womb, 

given that it is just eight weeks in utero at this point. The “baby” is developing elbows 

knees, eyelids, and a footprint. This loose terminology equates fetus to baby to child. In 
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sum, the fetus is a person. In four instances, the EWG directly references “babies in the 

womb” (see pages 10, 13, 19, and 57 in the Body Burden report),  

As Condit found in her study of abortion rhetoric, “The metonymic reduction of 

the wide variety of developing human forms into a single entity – ‘the fetus as an unborn 

baby’ – was a crucial rhetoric move” (Decoding Abortion Rhetoric 83). By collapsing all 

stages of embryonic and fetal growth, the discursive construction of all stages in utero 

development are equated with a baby. In a section of the report titled, “Babies are 

vulnerable to chemical harm”, the EWG substitutes and confuses babies with fetuses in 

the title, as well as the text in the section. For example, the report stated: 

The risks to a baby derive not only from his or her physical makeup, but 

also from the very behaviors and events that prepare the baby for life 

outside the womb. Beginning in the fifth month of pregnancy, babies 

regularly swallow and breathe, building muscles essential for survival 

after birth. Through these actions, the lungs and the gut are filled, again 

and again, with the same amniotic fluid that collects the baby’s urine. 

Pollutants like plasticizers and pesticides excreted in urine accumulate in 

this fluid and are cycled right back into the baby’s body through the mouth 

and nose. (21, emphasis added) 

In this passage, the usage of the rhetorical move of metonymically replacing “fetus” with 

“baby” or “child” is prevalent. The “baby” is preparing for life outside the womb, 

evidenced by the fact that “babies regularly swallow and breathe, building muscles 

essential for survival after birth.” The babies fill their lungs with amniotic fluid; fetuses 
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do not. By encouraging readers to respond to the fetus as a baby, the EWG makes an 

emotional claim on the readers’ responses. The metonymic construction of the fetus as a 

baby helps rhetorically construct the innocent body, which makes fetuses and infants a 

particularly compelling way to convey the shock of industrial pollution.  

The persuasive nature of the fetus as an argument against pollution rests on the 

rhetorical construction of the fetus as a baby. The textual representations, described 

above, combine with visual representations. The visual representations in the EWG’s 

report function as metaphors that appeal to pathos, which is founded on an emotional 

appeal to babies and their innocence. The use of emotional appeals acknowledges that 

science is not disinterested and unemotional, which is the more traditional approach to 

risk communication. As Waddell (1996) described, risk communication that incorporates 

social constructionism acknowledges that experts have emotions and values. 

Furthermore, the use of emotional appeals in scientific debates is ethical when used to 

“open up the decision-making process” (Waddell, “The Role of Pathos” 382). The EWG 

engages in emotional appeals through the use of visuals, such as the photograph on the 

report’s cover as well as other photographs sprinkled throughout the report. The cover of 

the EWG’s report prominently features a late-stage fetus, as seen in Figure 7 below. The 

EWG uses a carefully selected image to show the late-stage fetus as a baby. As Condit 

notes, “A two-week-old fetus does not look like a human being and so could not be used 

as the center of a visual argument” (Decoding Abortion Rhetoric 85, emphasis in 

original). In the cover image, facial features are distinct, including eyes, nose, mouth, 

fingers, and even fingernails. The hand is touching the mouth, and the face looks almost 
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lost in thought. The focus on the most recognizable features of the fetus, that is, the face 

and hands, does not reveal the less recognizable features of the fetus. Condit notes that 

pro-life images frequently use the synecdochic technique of substituting part of the fetus 

for the whole. For example, the images are frequently cropped so that the “the lower 

portion of the fetus, its umbilical cord, placenta, and its distorted torso” are removed from 

the image (Decoding Abortion Rhetoric 89). The EWG similarly focuses on recognizable 

elements to represent the whole.  
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Figure 7. Title page of EWG’s report that shows fetal image (1). 

 

The other rhetorical trope the EWG uses on its report cover that is similar to pro-Life 

rhetoric is the size of the image. The image is a hyperbole; that is, it is enlarged many 

times over, resulting in “an ‘enormous’ presence that granted it greater ‘substance’ than it 

actually has” (Decoding Abortion Rhetoric 90). Through the use of this rhetorical 
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technique, the readers are again encouraged to view the fetus as they would view a baby, 

granting it the same rights and claims to adult protection. 

 

Fetus Is Innocent  

Once the fetus attained personhood status, the EWG then constructs that person as 

innocent. Constructing this innocent body helps the audience see involuntary pollution in 

the everyday body. The report works to discursively and materially map pollution onto an 

innocent victim. To emphasize the shocking nature of the pollution of the innocent body, 

the EWG emphasizes that it tested 10 randomly selected cord blood samples donated 

from the Red Cross. The EWG wrote,  

The 10 children in this study were chosen randomly, from among 2004’s 

summer season of live births from mothers in Red Cross’ volunteer, 

national cord blood collection program. They were not chosen because 

their parents work in the chemical industry or because they were known to 

bear problems from chemical exposures in the womb. Nevertheless, each 

baby was born polluted with a broad array of contaminants. (15) 

In this passage, the randomness of the risk is communicated as being embodied, 

ubiquitous, everyday risk. The samples’ randomness further makes the maternal body 

invisible, except for in its role as an agent for transferring pollutants. The randomness 

increases the persuasiveness of the prenatal body. These polluted bodies become material 

objects that shock us. Usually, pollution in the body is relatively invisible. As Ulrich 

Beck wrote, “risks of civilization today typically escape perception and are localized in 
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the sphere of physical and chemical formulas (e.g., toxins in foodstuffs or the nuclear 

threat)” (Risk Society 21). We don’t look at a baby and see PCBs and methylmercury. 

The shock of finding pollution in such a place fights the complacency that results from 

invisibility and ignorance. The EWG works against the way that body burden and 

biomonitoring studies are usually communicated, which is in long CDC reports or in 

environmental health journals. When the focus is on the scientific aspects of 

biomonitoring, “It runs the risk of atrophying into a discussion of nature without people, 

without asking about matters of social and cultural significance” (Beck, Risk Society 24). 

The EWG directly confronts this invisibility of industrial pollution and the emphasis on 

science by locating the site of pollution in innocent babies. The impact on people, 

specifically babies, is forefront in their presentation. 

The textual emphasis on randomness, which supports the innocence of the babies 

in their own pollution, is supplemented by visual representations of babies. The images of 

babies used in the EWG’s report emphasize their innocence. In Figure 8 below, the 

baby’s feet are the focus of the photograph.  
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Figure 8. Close-up of baby's feet in EWG’s Body Burden report (19). 

 

The feet, with the hands slightly obscured, represent the baby as a whole. As Condit 

found in pro-Life images, focusing on fetal feet is a common synecdochic technique 

because fetal feet closely resemble baby feet. Fetal feet are recognizable as baby feet, 

which eliminates “all the components that reveal the differences between the two, 

focusing on one single, stunning similarity” (Decoding Abortion Rhetoric 89). Even 

though this image is clearly a baby and not a fetus, the rhetorical power of adorable baby 

feet here stand in for the baby as an innocent person. The white rug the baby is sitting on 

and the white outfit the baby is wearing also emphasize cleanliness, wholesomeness, and 

innocence. The text that accompanies the graphic in Figure 8 argues for children as 

especially vulnerable, which I discuss next. Other images in the report include two 

newborn babies sleeping peacefully next to another (55) and other chubby-cheeked 

babies. Collectively, these images all contribute to the babies as innocent and beautiful, 
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which creates a sense of outrage that these precious things could be poisoned by just 

being alive. While these are strong rhetorical appeals, the ethics of using such overtly 

emotional visual rhetoric is questionable. Appeals to pathos should be designed to “foster 

the critical thinking skills” necessary for decision making. The use of the photographs 

may forestall real discussion engaged in critical thinking due to the overt emotional 

appeals.  

 

Fetus Is Vulnerable 

The fetus has been established as a “baby,” and, furthermore, an innocent baby. 

The next rhetorical move by the EWG is to construct prenatal “babies” as being 

particularly at risk to chemical exposure in ways that are unique because of their 

vulnerability. This appeal to the susceptibility of newborns is primarily done in the 

second section of the report, titled “Babies are vulnerable to chemical harm.” It is also 

stated explicitly in the opening lines of the EWG’s report in a Peer Statement offered by 

scientists and pediatricians: “The finding of these chemicals in the bloodstreams of the 

youngest and most vulnerable members of our society raises issues of substantial 

importance to public health and points to the need for major reforms to the nation’s laws 

that aim to protect the public from chemical exposures” (5). The claim for this special 

vulnerability is that “scientific studies and empirical evidence have repeatedly shown that 

pre-natal and early childhood chemical exposures can be substantially more harmful than 

exposures that occur later in life” (5). The evidence for the claim is given as follows:  



 

 142 

The immature blood brain barrier may allow greater chemical exposures to 

the developing brain. A diminished ability to excrete and detoxify many 

chemicals can produce higher levels of chemicals circulating in the blood 

of the child than the mother. The occurrence of complex processes of cell 

growth and differentiation may provide the opportunity for irreversible 

effects to occur during critical windows of development. (5, emphasis 

added) 

When read as a group, the evidence for fetal vulnerability is presented as being 

overwhelmingly certain. However, the evidence is presented with modals (e.g., “may 

allow”). In the passage quoted above, I italicized the modals and their verbs. Every 

sentence in the passage presents its evidence this way. Although modals are used to 

hedge the claims, overall, babies are presented as especially vulnerable in this Peer 

Statement.  

In the section of the report titled, “Babies are vulnerable to chemical harm,” the 

report makes explicit its claims to special vulnerability. This is most often accomplished 

through claims to expert knowledge. For example the EWG wrote: 

In 1993 the National Academy of Sciences enumerated, in a 

Congressionally mandated study, the primary factors that contribute to 

children’s unique vulnerability to the harmful effects of chemicals (NAS 

1993): 

• A developing child’s chemical exposures are greater pound-

for-pound than those of adults. 
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• An immature, porous blood-brain barrier allows greater 

chemical exposures to the developing brain. 

• Children have lower levels of some chemical-binding 

proteins, allowing more of a chemical to reach ‘target organs.’ 

• A baby’s organs and systems are rapidly developing, and thus 

are often more vulnerable to damage from chemical exposure. 

• Systems that detoxify and excrete industrial chemicals are not 

fully developed. 

• The longer future life span of a child compared to an adult 

allows more time for adverse effects to arise. (19) 

In this section of the report, the EWG relies on scientific evidence to show why the 

pollution in newborns should be especially galling: they are simply more vulnerable than 

adults. However, in the quoted source material, the National Research Council’s book, 

Pesticides in the Diets of Infants and Children, the connections were not as absolute. For 

example, the second point as to why children are more vulnerable refers to the 

“immature, porous blood-brain barrier” that lets more chemicals into a child’s brain than 

an adult’s. In Pesticides in the Diets of Infants and Children, where this bullet point 

draws its data from, the NRC wrote, “There is speculation that neonates and infants may 

be more susceptible to chemically induced neurotoxicity, in part because of the 

immaturity of their blood-brain barrier” (89). The NRC goes on to cite Watanabe et al. 

(1990), who found: 
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the central nervous system in developing individuals is potentially 

vulnerable to chemicals for a protracted period because the central nervous 

system requires longer than most other organ systems for cellular 

differentiation, growth, and functional organization. Therefore, any 

increase in accessibility to cytotoxic agents because of delayed maturation 

of the blood-brain barrier could have serious consequences. (NRC 89)  

The EWG’s report removes the hedging words (i.e., “could have,” “speculation,” 

“potentially,” and “may be”) and indicates firmly the blood-brain barrier “allows greater 

chemical exposures” to children. This move to the epideictic appeal to value from the 

forensic appeal to science was first explored by Fahnestock. She found that peer-

reviewed scientific writing generally was forensic in nature, that is, they are “largely 

concerned with establishing the validity of the observations they report” (Fahnestock 

278). Popular accounts of science often move to the epideictic realm in which  

“their main purpose is to celebrate rather than validate” as well as “be explicit in their 

claims about the value of the scientific discoveries they pass along” (Fahnestock 279). 

Part of the move from forensic to epideictic involves removing hedging words from 

scientific reports that are accommodated for a public audience. The EWG has removed 

the hedging words from the original scientific article to emphasize the degree of 

certainty. It is interesting to note, though, that the blood-brain barrier, a difficult concept 

itself, is left unexplained. The adjectives “immature, porous” serve to tell the reader that 

chemicals are getting into children’s brains, but the exact mechanism, including any 

reference to the central nervous system, is left shrouded in scientific language. The 
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blood-brain barrier is semi-permeable; it lets some things in but not others. Not only 

infants have a porous blood-brain barrier, but referring to a newborn’s blood-brain barrier 

as porous instead of clarifying that all blood-brain barriers are porous makes infants seem 

especially vulnerable.  

Throughout this section of the report, fetuses and infants are shown to be 

especially vulnerable. Another example: “As a whole, these (critical windows of 

vulnerability) facilitate more pronounced risks and effects for chemical exposures in 

childhood than adulthood. For example, a mother’s exposure to dioxins, mercury, or 

certain pesticides during pregnancy could measurably harm her baby, while affecting her 

own health perhaps not at all” (20). Here, the mothers are secondary. As described earlier 

in this chapter, mothers are depicted as unaffected by the pollution in their own bodies. 

However, babies are especially vulnerable. No scientific sources are offered here to 

support this claim, but in general, the EWG relies on what is known as the fetal basis of 

adult disease (FeBAD) hypothesis. This hypothesis states, “many adult diseases have a 

fetal origin. According to FeBAD, injury or environmental influences occurring at critical 

periods of organ development could result in ‘programmatic’ changes via alterations in 

gene expression or gene imprinting that may result in functional deficits that become 

apparent later in life” (Basha et al. 823). Although the EWG does not explicitly reference 

the fetal basis of adult disease hypothesis, much of their evidence rests on the premise of 

accepting that fetuses and children are more vulnerable than adults. The EWG uses 

rhetorically rich language to emphasize the vulnerability. For example, “critical 

windows” of development make fetuses vulnerable. One of these windows is “in the early 
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months of human pregnancies when cells are multiplying and differentiating into specific 

tissues and organs. Exposures during these times can lead to permanent damage” 

(Houlihan et al. 20). The fetal basis of adult disease hypothesis has scientific evidence 

behind it that is extremely technical and relies on genetics, nutrition, and the environment 

to support the theory. The EWG does not explicitly reference FeBAD, but uses the theory 

as an unstated premise for its arguments that derive from scientific evidence. The 

discursive vulnerability of the fetus is rhetorically persuasive when this scientific 

evidence combines with the personhood status as well as the innocence of babies. 

Together, the persuasion of the audience to view fetuses as innocent, vulnerable people 

increases the power of the EWG’s argument that industrial pollution must be controlled.  

The EWG presents this view of fetuses, but the ACC does not actually respond to 

any particular claims about either fetuses or mothers. The ACC responds to the general 

context of the finding of pollution in newborn umbilical cord blood, but they do not 

explicitly address “pollution in the womb” in their own reports and issue briefs on their 

website. Instead, they respond to the context of the chemicals and focus on the validity of 

the research, as explored in the following sections. 

 

Role of Audience 

In risk communication, the role of the audience is crucial. Because risk is socially 

constructed, I explore how risk is communicated to public audiences through the roles 
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they play or are asked to play. In the EWG construction of audience8, I find several main 

roles they invoke for the audience: potential advocates for regulatory change, activists 

through everyday activity, and protectors of children. Even with these active roles, the 

audience is simultaneously treated passively. This section explores these completing roles 

the EWG invokes for audiences. Because the EWG is directly addressing public 

audiences, their treatment of that audience helps me to analyze how a new, non-

authorized expert, such as the EWG, communicates messages about complex 

biomonitoring data directly to the public. 

In order to understand the roles the audience is asked to play in risk 

communication, I first consider how readers play the role of audiences. To participate as 

an audience member, one must occupy a subject position within an ideology. Louis 

Althusser wrote, “all ideology hails or interpellates concrete individuals as concrete 

subjects.” Ideology, according to Althusser: 

‘recruits’ subjects among the individuals (it recruits them all), or 

‘transforms’ the individuals into subjects (it transforms them all) by that 

very precise operation which I have called interpellation or hailing, and 

which can be imagined along the lines of the most commonplace everyday 

police (or other) hailing: ‘Hey, you there!’ (np) 

This act of hailing assumes the ideological forces have authority over the subjects, which 

it does as we are already always subjects within an ideology. Maurice Charland has 

                                                 
8 The American Chemistry Council does not directly acknowledge a role for audiences in 
prenatal exposure. In the section on Scientific Certainty and Uncertainty, I discuss how 
this impacts their approach to risk communication. 
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argued that interpellation is a rhetorical act because “Interpellation occurs at the very 

moment one enters into a rhetorical situation, that is, as soon as an individual recognizes 

and acknowledges being addressed” (138). Furthermore, the interpellation of an 

individual is “usually part of a rhetoric of socialization” (138). A rhetoric of interpellation 

relies on understanding how discourse creates interpellated subjects who recognize when 

they are hailed. Charland built on Kenneth Burke’s idea that rhetoricians can “carve out” 

audiences who will identify with a specific group (64). Rhetoric sees the roles that 

audiences enact as being subject positions within a specific ideology, and the subjects 

identify themselves as the audience through hailing into that subject position. Jasinski 

argued that “the process of ideological interpellation creates or enables possibilities 

(forms of thinking and modes of acting) while constraining other possibilities” (314). 

Within an ideology, discourse creates or limits our roles as subjects within that discourse 

and may impact how identify with different discourse communities. 

 The EWG and the ACC invoke audiences within discourse communities. Both 

groups seek to have audiences identify with the subject position they promote. The EWG 

invokes readers who are potential advocates for regulatory change. The positioning of the 

audience as potential advocates is done implicitly through showing the need to reform the 

Toxic Substances Control Act (TSCA). By objectively discussing the need for regulatory 

reform, the audience recognizes the rational and objective need for reform.9 The 

summary of those needs is that TSCA is seriously inadequate in its attempts to regulate 

the chemical industry because the EPA lacks the authority to regulate chemical 

                                                 
9 Specific regulatory reform needs are discussed in depth in Chapter Five. 
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companies and relies instead on voluntary reporting of proprietary information. The 

current regulation is insufficient, the EWG argues. When the audience recognizes 

themselves as being hailed by this discourse, they may be interpellated as advocates for 

regulatory reform of TSCA.  

The EWG does not, however, explicitly request or task the audience with doing 

anything specific to influence the passage of regulatory reform. This is interesting, as 

well as puzzling, given the concurrent introduction of the Kid Safe Chemicals Act in both 

the federal House and Senate (govtracks.us). The EWG could have included a call to 

action of calling a senator or representative to advocate for the bill in the House and 

Senate. However, the EWG never mentions the Kid Safe Chemicals Act in its report. The 

EWG spends extensive time in the “Body Burden” report depicting the numerous 

deficiencies of TSCA, which the Kid Safe Chemicals Act intended to remedy. But 

instead of including a specific call to action, the EWG tells its readers, “we strongly urge 

that federal laws and policies be reformed to ensure that children are protected from 

chemicals, and that to the maximum extent possible, exposures to industrial chemicals 

before birth be eliminated. The sooner society takes action, the sooner we can reduce or 

end pollution in the womb” (16). Even though the EWG does not acknowledge the 

legislation that was introduced, it clearly aligns itself with the bill because it is 

recommending the exact changes that the Kid Safe Chemicals bill introduces, and the 

EWG’s report was published the day after the bills were introduced in Congress. This is a 

strange rhetorical choice: to recommend a complex regulatory solution but not 

acknowledge that the solution has been introduced in Congress. This creates a reader who 
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has the potential to clearly recognize a change is necessary to TSCA due its very obvious 

deficiencies, but who is not called upon to act on their new understanding of the 

deficiencies of TSCA.  

The EWG could be seen as engaging in a public education initiative, where the 

goal is to educate citizens so that they can participate in scientific and technical debates. 

Endres theorized the idea of public expertise and suggests a new technical competency 

for public audiences: public scientific argument (55). In public scientific arguments, the 

public audiences would engage in three areas: “(1) using scientific data produced by 

credentialed scientists to support a claim (in this case about the suitability of the site); 

(2) identifying flaws in the scientific method in order to challenge particular scientific 

findings; and (3) using one’s own scientific data to make a claim” (55). While Endres 

seemed to privilege scientific knowledge over public, lay knowledges, her point that 

public audiences should engage scientists on their own terms is relevant to this case 

study. Although I do not know their authorial motives, the EWG might be advocating a 

similar approach to public involvement by foregrounding their future calls for advocacy 

within a technically competent public.  

The EWG’s call for social responsibility in helping end prenatal exposure requires 

the audience to become activists through everyday activities. The EWG informed its 

readers that there are “simple tips for reducing exposures to industrial chemicals,” such 

as: 

• Eat fewer processed foods, which often contain chemical additives. 
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• Eat organic produce. It’s free of pesticides and preservative 

chemicals. 

• Don’t microwave food in plastic containers, use glass or ceramics. 

• Run your tap water through a home filter before drinking. Filters can 

reduce levels of common tap water pollutants. (61) 

What is notable in this list is the majority of the actions are consumerist in their basis. 

For example, readers are advised on the kind of food to purchase, the kind of 

materials to store food in, the kind of fragrances, cosmetics, and detergents to use, 

etc. The solution that is given is based in consumerism. Given that the EWG did not 

ask readers directly to advocate for regulatory reform, the implicit message is that the 

EWG is asking public audiences to be better consumers in order to reduce prenatal 

exposure to industrial pollutants.  

Consumerism is not an unusual path to resistance. Sarah Stein analyzed 

Macintosh computer ads to show that their ad’s “rhetoric of freedom and revolution is 

used to constitute consumers, not rebels, leaving intact capitalism’s ideological 

investment in the technological realization of social progress” (169). The path to 

activism via consumerism was also explored by Beck in the case of the Bart Spar oil 

rig. His analysis shows that Greenpeace was successful in preventing the deep sea 

dumping of an oil rig by organizing a consumer boycott of Shell Oil. Beck wrote, 

“Suddenly political elements were discovered and deployed in everyday activity – in 

the filling of petrol tanks, for example” (World Risk Society 40). Becoming an activist 
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via everyday activities (e.g., through consumer choices) can decrease environmental 

pollution. By being better consumers, readers can avoid some industrial pollutants. 

Another way the EWG encourages participation from the audience is to portray 

readers as potential protectors of children. They wrote, “A developing baby depends on 

adults for protection, nutrition, and, ultimately, survival. As a society we have a 

responsibility to ensure that babies do not enter this world pre-polluted, with 200 

industrial chemicals in their blood” (16). While there is not an explicit individual role for 

readers to enact, the report does in general interpellate readers into subject positions that 

would recognize a societal responsibility to not pollute children. The emphasis in on 

protecting babies, who I previously showed are especially vulnerable and innocent 

people. The EWG now empowers readers to recognize their own responsibility in 

preventing pollution.  

The textual emphasis on protecting children is reinforced visually by Figure 9, 

shown below.  
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Figure 9. Image of baby's hand with adult's hand (33). 

 

The child’s hand is tiny, innocent, and pure. It is enveloped by the adult hand, showing its 

dependence on adults. This image reinforces the idea that adults are responsible for 

protecting babies and children. 

The role of adults protecting babies and children is somewhat problematic, as this 

section has shown, because readers are asked only to become better consumers and are 

given no explicit role in actually changing societal practices. However, I believe there is a 

possibility that by the mere writing of the report, the EWG has empowered its audience to 

act. The EWG acts as a non-authorized actor, meaning they are operating outside 

traditional levels of authority and power because they are non-governmental and non-

institutional-scientists, two commons means of obtaining authority and power. Beck 

called these kinds of non-authorized actors “subpolitical.” He argued “that opportunities 
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for alternative action are opening up in all fields of activity – technology, medicine, law, 

the organization of work – under the pressure of changed challenges and fundamental 

convictions” (World Risk Society 91-92). The traditional path to legitimate action is being 

reconsidered in a risk society. Global activism, initiated by subpolitical actors, spurs 

change “for a cause that is in the highest sense legitimate: the saving of the world 

environment” (Beck, World Risk Society 41). Perhaps by simply operating as a non-

authorized actor and legitimizing subpolitics, the EWG inherently gives authority to other 

non-authorized actors (i.e., the public) to create space for true resistance. Combining this 

role with becoming informed advocates for regulatory change and activists through 

consumer choices, the audience of the EWG’s report can embrace a role of protecting 

children. 

 

Scientific Certainty and Uncertainty 

The fourth theme related to discursive constructions of risk that I explore is how 

the EWG and the ACC use language to communicate a level of scientific certainty. The 

specific impacts of chemicals are discussed in Chapter Five; this section focuses 

specifically on the communication techniques that are used to create understanding of the 

risks from prenatal exposures to chemicals. I first overview the general level of certainty 

that the EWG and the ACC project through statement types and then provide specific 

examples of the level of certainty that each group projects. I then examine whether each 

group views scientific uncertainty as problems of knowledge or action. Finally, this 
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section examines how the approach to scientific certainty and uncertainty is evidenced 

through approaches to risk communication. 

 

Statement Types 

 To gain initial understanding of how both groups treated scientific certainty and 

uncertainty about prenatal exposure to biomonitoring data, I coded each sentence10 

according to Latour and Woolgar’s statement types (76-79): 

 Type 5 statements are so obvious and accepted to insiders that they require 

no explanation and often do not need to be articulated. 

 Type 4 statements are accepted truths but are “made explicit. This type of 

statement is often taken as the prototype of scientific assertion” (77). 

 Type 3 statements are characterized by the use of qualifiers or modals. 

 Type 2 statements are claims that are not accepted as facts and can be 

explicitly identified as lacking appropriate data. 

 Type 1 statements are honestly exploratory or speculative. 

While my study is not a quantitative study, coding for statement types resulted in 

revealing a parallel between the EWG and the ACC. I coded the EWG for its usage of 

statement types per Latour and Woolgar. The results of that analysis are shown below, in 

Table 4. 

                                                 
10 I coded a total of 94 sentences from the ACC and 480 from the EWG. I described this method in Chapter 
Two. 
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Table 4. Environmental Working Group’s usage of statement types in their report 

Statement Type Number of statements % of total statements 

5 4 1% 

4 227 47% 

3 115 24% 

2 110 23% 

1 24 5% 

Total 480 100% 

 

The EWG uses statement type 4 the most frequently. As discussed in the previous 

section, the EWG largely treats its audience as passive receivers of information. The tone 

created by the abundance of statement type 4 creates a tone that mimics educational 

textbooks. This tone is consistent with the consideration of audience and is perhaps not 

surprising. For example, the EWG wrote, “Scientists and regulators use body burden data 

(biomonitoring studies) to estimate human health risks from exposures to industrial 

chemicals, to set public health policies that protect against these risks, and to track the 

success of these policies in reducing exposures” (56). While the EWG presents its own 

definition of biomonitoring in just as straightforward a manner as the ACC, their 

definition is quite different and allows for data to be used as an input to decision making.  

The EWG uses more statement types 2 and 3 than the ACC, as I show in Table 5 

below. This usage is potentially attributable to their striving to make the difficult, causal 

relationships explicit between exposure and human health, as described further in Chapter 

Five. The EWG makes extensive use of in-text citations, providing references for their 

claims. For example, they wrote, “Dioxin from garbage incinerators is associated with 
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increased incidence of infant death and birth defects (Tango et al 2004)” (25). According 

to Latour and Woolgar, statements that require references do not yet have the status of a 

fact. The verb phrase “is associated” presents modalities in its expression. Combined with 

the use of reference, the statement is expressed through qualifiers and modals.  

I also coded the ACC for its usage of statement types per Latour and Woolgar. Shown 

below, in Table 5, are the results of the analysis of the ACC. 

Table 5. American Chemistry Council's usage of statement types in five reports, briefs, and letters 

Statement Type Number of statements % of total statements 

5 6 6% 

4 79 84% 

3 8 9% 

2 1 1% 

1 0 0% 

Total 94 100% 

 

Like the EWG, statement type 4 is by far the most common. This type of statement is 

what Latour and Woolgar describe as ”part of the accepted knowledge disseminated 

through teaching texts” (77). In their laboratory study, they found this statement was rare, 

even though they considered it prototypical of scientific statements. Because the ACC is 

likely trying to assert its knowledge as well-known, their mimicking of an instructional 

style is rhetorically effectively. It is consistent with their general tone of treating the 

EWG’s report as an insignificant contribution to biomonitoring knowledge, as discussed 

in Chapter Five.  
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An example of the ACC’s usage of statement type 4 is, “Biomonitoring is a tool 

to help better understand human exposure to environmental chemicals – both natural and 

man-made. It identifies certain substances in the body at the time of measurement” 

(“Issue Brief Biomonitoring”). By offering a definition of biomonitoring that is presented 

as straightforward explanation of what biomonitoring data provide, the ACC presents its 

information as being strictly educational and “accepted truths” as Latour and Woolgar 

say. 

The ACC uses statements of a lower certainty level when discussing the 

situatedness and non-generalizable nature of biomonitoring data and its usage. For 

example, they wrote, “If gathered from a representative sample of a population – for 

instance, children or adults in a particular area – biomonitoring can be used to document 

whether that subgroup as a whole has been exposed to some chemicals” (“Issue Brief 

Biomonitoring”). The use of modals, e.g., “if” and “can,” creates a statement type of 3. 

Lowering the level of certainty works in the ACC’s rhetorical favor in this instance by 

implying that it is the other side, the EWG, who is using biomonitoring data in a less 

accepted manner. 

 Through this analysis of statement types, I show that both the EWG and the ACC 

present their arguments as being approximately equally certain of their position. 

However, their positions are opposite of each another, as described in Chapter Five. This 

level of disagreement between expert groups is not uncommon in technical debates and 

places the onus on “the average person to evaluate the claims of the various experts” 

(Farrell and Goodnight 293). When both groups claim certainty, rhetoric provides the 
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means to evaluate the persuasive claims each group makes, as this chapter and the next 

demonstrate. The EWG and the ACC present themselves as experts – the non-traditional, 

non-authorized expert. Both of these groups use similar rhetorical strategies to tell quite 

different stories. Latour and Woolgar found that statement type 4, in which 

uncontroversial knowledge is made explicit, is the “prototype of scientific assertion” 

(77). Despite the prototypical nature of this statement type, they found them “relatively 

rare in the work of scientists in the laboratory” (77). However, they are the most common 

by far for both the EWG and the ACC. As both groups assert a level of certainty, they 

rely on traditional rhetorical techniques even though they are not traditional rhetors.  

 

Scientific Uncertainty as Problems of Knowledge or Action 

 As Carolyn Miller observed, rhetoric is “imperialist, laying claim to more and 

more territory as our understanding of the limits of epistemological certainty has grown” 

(162). In recognition of this epistemological uncertainty, Miller questioned the belief of 

(decision) scientists that “uncertainty lies in the discrepancy between information 

available and information needed; that is, uncertainty is wholly a problem of knowledge” 

(175). Miller contrasts the reliance on knowledge with Aristotle’s observation that 

“uncertainty concerns not knowledge but human action” (175). She continued, “Problems 

of knowledge presuppose no real conflict – except between people and the limits of 

available information. Problems of action involve conflict between people” (175). If the 

debate over the meaning of biomonitoring studies were a problem of knowledge, there 

would be no debate. It is instead a problem of action, which does not rely on the need to 
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“acquire more information” but to “exercise what Aristotle called practical reason, to 

adapt to a particular case general principles or values” (Miller 176). In this section, I 

examine how the two groups, the EWG and the ACC, treat uncertainty as a problem to 

solve. 

The EWG’s stance indicates that the use of biomonitoring data to drive social 

change is a problem of human action, not a problem of knowledge. In the EWG’s Body 

Burden report, the authors write, “of the 287 chemicals we detected in umbilical cord 

blood, we know that 180 cause cancer in humans or animals, 217 are toxic to the brain 

and nervous system, and 208 cause birth defects or abnormal development in animal 

tests” (14). The clear, unequivocal relationship of chemicals to adverse health effects is 

stated with no modals and no calls for further research. The mere presence of chemicals 

that are associated with adverse health impacts is sufficient for the claim. The suggestion 

is that knowledge has been reached, and the time for action has arrived. The legislative 

call to action is clear: “we strongly urge that federal laws and policies be reformed to 

ensure that children are protected from chemicals, and that to the maximum extent 

possible, exposures to industrial chemicals before birth be eliminated” (16). This typifies 

the need for human action when the science is uncertain. The EWG suggests that public 

audiences may feel certain that such “prenatal pollution” is harmful. This move by the 

EWG could be seen as an exercise of practical reason. The problem involves conflict 

between three groups of people – those who perpetuate the chemicals, those who regulate 

the chemicals, and those who are exposed to the chemicals. It is not a problem of 

knowledge, but a problem of action. 
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The EWG rejects traditional scientific methods of attaining certainty and 

advocates preventive action to reduce prenatal exposure to toxic chemicals. What marks 

their report as unique and a distinct break from the industry approach is that it makes 

explicit the alleged connections between industrial pollutants and adverse health effects, 

and its calls for action do not rely on conducting further research. The EWG 

recommended the Toxic Substances Control Act, the federal chemical safety law, be 

revised to adopt a precautionary approach. It suggested that “chemical manufacturers … 

demonstrate affirmatively that the chemicals they sell are safe for the entire population 

exposed, including children in the womb. In the absence of information on the risks of 

pre-natal exposure, chemicals must be assumed to present greater risk to the developing 

baby in utero” (34). Here the EWG exhibits a stance that advocates action in the face of 

uncertainty.  

The EWG openly admits that it does not have all the data necessary to make 

specific health claims. The authors wrote, “Health officials do not know how many of 

these chemicals pollute fetal blood and what the health consequences of in utero 

exposures may be” (15). In the Recommendations section, they began by arguing,  

Studies show that hundreds of industrial chemicals circulate in the blood 

of a baby in the womb, interacting in ways that are not fully understood. 

Many more pollutants are likely present in the womb, but test methods 

have yet to be developed that would allow health officials to 

comprehensively assess prenatal exposure to chemicals, or to ensure that 

these exposures are safe. (33)  
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For the EWG, this uncertainty is what necessitates action. The EWG argues that acting 

with precaution is the best approach when faced with uncertainty. Paradoxically perhaps, 

the EWG also claims certainty about several health claims, as described above. This 

presents a complicated rhetorical positioning of the EWG in terms of uncertainty and 

certainty. We both know and don’t know, and both positions provide equal justification 

for action. For the EWG, the problem is not one of knowledge, but of action.  

The EWG approach is a move to strong, regulatory action in light of one small 

(n=10) study that does not identify exposure pathways, levels of exposure, specific 

metabolic mechanisms that result in increased risk, or a host of other research 

considerations that would suggest a strong scientific foundation to their work. The EWG 

does not engage in this type of research because its goal is markedly different from that 

of the government or industry groups, and the EWG addressed public audiences, not 

peer-reviewed ones. For example, the CDC’s purpose in publishing their Third National 

Report on Human Exposure to Environmental Chemicals was to “provide unique 

exposure information to scientists, physicians, and health officials to help prevent disease 

that results from exposure to environmental chemicals.” Furthermore, the CDC is explicit 

about interpreting its biomonitoring data: “The measurement of an environmental 

chemical in a person’s blood or urine does not by itself mean that the chemical causes 

disease” (4). The government and industry approaches to action seem bounded by the 

need for further research. 

The EWG went straight to the public with its findings and calls for regulatory 

reform. The EWG, in collaboration with the research group Commonweal, conducted its 
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own study and published on its own website. The report was never mentioned or cited in 

any peer-reviewed publications found in indexes such as MEDLINE or TOXLINE. 

Where it did get attention was in the popular press, where it enjoyed significant 

popularity. Stories about the “pollution in newborns” appeared in about one hundred 

mainstream media articles, along with countless websites and blogs. This usage of the 

report by popular press instead of the science community is not surprising, given their 

research methodology and publication medium (i.e., the internet).  

While the EWG presents a problem of action, the ACC’s approach foregrounds 

the problem of knowledge. Their approach to the use of biomonitoring data seeks to limit 

action in the face of uncertainty by continuing research as a rhetorical strategy designed 

to cut off ethical debate about responsibility and action. The ACC uses knowledge 

seeking as a rhetorical strategy designed to delay action by stressing uncertainty. Industry 

groups seek to delay action by insisting that not enough technical knowledge is known. 

The ACC constructs the problem as one where “uncertainty lies in the discrepancy 

between information available and information needed” (Miller 175). In various issue 

briefs and reports, the ACC repeatedly stresses that there is a lack of research and data to 

make claims about the meaning of biomonitoring data. For example, they wrote, 

“Biomonitoring does not provide information about (1) where the exposure came from, 

(2) how long a substance has been in the body or (3) what effect, if any, that substance 

may have on the body. The answers to these questions must come from related research. 

Research that the chemical industry is committed to sponsoring (sic). (“Issue Brief: 

Biomonitoring” 1). The ACC stresses the role of research in acquiring data. They wrote, 
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“Working with government officials and the scientific community, the manufacturers of 

chemical products are actively engaged in efforts to better understand the complex 

relationship between modern chemistry and human health in a shared effort to protect and 

improve people’s lives” (“Key Points on Biomonitoring” 1). Again we see the delay of 

action as a rhetorical strategy that redirects an ethical discussion about issues such as 

prenatal exposure leading to birth defects and taking measures to prevent exposure into 

one of the extent and reliability of knowledge. The assumption is that we can reach the 

limits of knowledge; we just aren’t there yet. 

The industry texts can be viewed as problem of knowledge because they cast the 

environmental chemical findings as stemming from a lack of knowledge. They implicitly 

challenge the EWG’s move for regulatory change by making the problem one of 

knowledge, not action. These reports ask for more research and stress the inability to 

draw conclusions from biomonitoring data alone. More research is needed, and the ACC 

presents itself as partnering with experts to attain the data. They wrote, “The chemical 

industry is currently engaged with the government and the scientific community to help 

further characterize the potential health effects associated with the majority of chemical 

products in commerce today” (“Biomonitoring and Chemistry” 2). After these data are 

collected, the ACC and others can use the information correctly. They wrote, “Over time, 

biomonitoring research will allow scientists to study trends in human exposure and to 

compare biomonitoring data among subpopulations” (“Biomonitoring and Chemistry” 2). 

For the ACC, the only correct usage for biomonitoring data is to study trends and 

compare subpopulations. They argue that biomonitoring data cannot be used as an 
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indicator of human health because it does not reveal the source of the exposure, the 

duration of exposure, or the health effect. For this reason, “the data must be taken in 

context…Without this context, unnecessary fears can arise” (underlining in original, 

“Key Points on Biomonitoring” 1). Instead of using biomonitoring data to make human 

health claims, the ACC insisted that “Scientists and medical professionals across 

government, academia and industry understand that biomonitoring data are difficult to 

interpret without related research (e.g., toxicity testing, epidemiology research, exposure 

measurements, etc.) to characterize potential health effects” (“Biomonitoring and 

Chemistry” 2). The ACC’s response is less a matter of scientific methodology and sound 

research design and more a rhetorical strategy of delay. 

The ACC texts can be viewed as a rhetorical strategy to delay action so the 

companies they represent can continue to manufacture their chemicals and turn profits in 

the process. Miller’s analysis of problems of knowledge versus problems of human action 

seems inadequate to analyze how the chemical industry responds to uncertainty. For 

them, the uncertainty is a boon. From a modernist perspective, we are constrained by 

limits of scientific knowledge. We cannot act until we know. This delay of action typifies 

what Scott calls the knowledge enthymeme. In a knowledge enthymeme, “the beneficial 

power and effects of the knowledge presumably produced” by data is exaggerated 

(“Public Policy Debate” 58). Industry turns this to their benefit, championing uncertainty 

as a reason not to act, which furthers their own economic interests. As the ACC wrote, 

“better information is the key to better decisions” (“Biomonitoring and Chemistry” 1). By 

foregrounding technoscientific knowledge, the chemical industry uses a rhetorical 



 

 166 

strategy, seemingly based on scientific methodology, to delay action. This colonization 

by industry of modernist scientists’ reliance on knowledge and reducing uncertainty 

extends Miller’s analysis by recognizing that science can be co-opted for alternative 

purposes; it can be used strategically and manipulatively.  

Miller wrote that the differences between science and rhetorical deliberation are 

their “treatments of audience” and “their conceptions of human rationality” (176-177). 

According to Miller, subjugating rhetorical deliberation to decision science “ignores the 

best capacities of human beings – to reason with and learn from each other; it encourages 

our submission to technical, knowledge-based solutions for what are social, value-based 

problems” (179). This critique does not seem to account for the co-optation of scientific 

and technical knowledge by industry. The problems of coercion through scientific 

reasoning that Miller analyzes are even more problematic when industry uses this same 

scientific rationality to delay action. This delay occurs as a result of strategic action, or 

manipulative action, or when “one actor seeks to influence the behavior of another by 

means of the threat of sanctions or the prospect of gratification in order to cause the 

interaction to continue as the first actor desires” (Habermas 58). In addition to Miller’s 

extremely insightful and thought-provoking analysis of decision science, we should 

further recognize that scientific rationality can be used manipulatively, as seen in this 

section. The ACC suggests that the truth is knowable, but we just aren’t there yet. It is 

questionable, however, whether industry can be trusted that it also seeks knowledge that 

is not influenced by a conflict of interest. My analysis of the ACC critiques their use of 

modernist assumptions that can we cannot act in the face of uncertainty.  
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 The EWG implies a certainty about the health effects of prenatal exposure while 

encouraging precautionary action to prevent further exposure and unknown 

consequences. This approach encourages its audience to see the issue as a problem of 

action, not a problem of knowledge, unlike the ACC. 

  

Differing Approaches to Risk Communication 

 Given the very different consideration the EWG and the ACC give to scientific 

certainty, it is expected that they would also exhibit different approaches to risk 

communication. The ACC identified only a select group of people, namely government 

experts and scientists, who should be looking at biomonitoring data because only certain 

people can understand them properly. The EWG, on the other hand, invites the public to 

view its data, which is consistent with their belief that the data are knowable, and action 

is needed. 

  The ACC states repeatedly that biomonitoring is useful for experts. The focus on 

unequal power is typical of technocratic risk communication with unequal power 

between the experts and the public. The ACC seeks to establish a hierarchy of power that 

puts them in control of defining risk (Grabill and Simmons 417). The ACC wrote, 

“Biomonitoring is a powerful tool that helps scientists, physicians, and public health 

officials better understand human exposure to environmental substances” 

(“Biomonitoring and Chemistry” 1). The ACC argued that “Assessing risk is an 

extremely complex scientific process that requires input from multiple areas of expertise” 

(“Biomonitoring FAQs” 2). These three groups (i.e., scientists, physicians, and public 
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health officials) are constituted as the “experts” by the ACC. The ACC emphasized the 

complex nature of biomonitoring data repeatedly. The authors wrote, “Biomonitoring is a 

complex technology. Scientists and medical professionals – in government, academia and 

industry – know that biomonitoring data must be developed, validated and analyzed 

properly” (“Issue Brief: Biomonitoring” 1). The ACC also argued, “Understanding the 

potential effects of our environment – including the wide array of physical, biological, 

social, behavioral and chemical factors that can have both positive and negative effects 

on human health – is incredibly complex” (“Biomonitoring and Chemistry” 2). The 

emphasis is on how “complex” biomonitoring is and how experts must be relied upon. 

This reliance on experts typifies the technocratic approach to risk communication, 

which is a “one-way flow of technical information from the ‘experts’ to the public” 

(Grabill and Simmons 421). Katz and Miller call this the technocratic approach. They 

argue that the engineering model of risk communication is defined by a “closed rhetoric 

of authority, control, precision, (and is) associated with the power of science and 

technology and the cultural belief that these are the only valid methods of knowing and 

doing” (134). The ACC clearly places bounds around what counts as valid knowledge. 

They wrote, “As biomonitoring technology continues to advance, more information is 

being made available to help public health officials, scientists, medical professionals and 

policy makers enhance public health” (“Key Points on Biomonitoring” 1). The 

knowledge is derived from technology only; no public input is considered. The 

knowledge is bound by rational models of knowing and doing, as exemplified by this 

statement: “Scientists and medical professionals across government, academia and 
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industry understand that biomonitoring data are difficult to interpret without related 

research (e.g., toxicity testing, epidemiology research, exposure measurements, etc.) to 

characterize potential health effects” (Biomonitoring and Chemistry” 2). The data must 

be considered with other data and other research in order to even be used in decision 

making. This kind of approach to risk communication is primarily one-way, closed 

communication from “experts” to the “public.” It assumes that public knowledge offers 

nothing to the discussing of risk assessment or communication. The public’s role is to 

simply await communication from the experts.  

The EWG’s approach to risk communication most closely resembles the 

negotiated approach. In this approach, experts communicate their information to the 

public, but then the public has an opportunity to share its reactions and attitudes with the 

experts (Waddell 142). In an ideal negotiated approach, local public stakeholders are 

included early in the risk assessment process and are regarded as important participants in 

the process. The EWG does not directly engage local publics, but they do at least 

acknowledge the public interest. Furthermore, by communicating directly with the public, 

the EWG does not provide the public with “the ability to participate in the production of 

public policy” (Grabill and Simmons 424). Public knowledge is treated as separate from 

expert knowledge.  

Neither the ACC nor the EWG create a rhetorical, participatory risk 

communication that acknowledges that “an interactive exchange of information during 

which all participants also communicate, appeal to, and engage values, beliefs, and 

emotions” (Waddell 142, emphasis in original). In such an approach, the “open-ended 
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rhetoric of participation, engagement, ambiguity, associated with the ideals of democracy 

and the cultural belief that a plurality of perspectives and methods is probably necessary 

to arrive at the best decision” (Katz and Miller 134). A key to the socially constructed 

risk communication approach is the information flow between experts and the public that 

constructs “epistemology within communicative processes” (Grabill and Simmons 417). 

As Grabill and Simmons wrote, “this approach flattens the hierarchy between the ‘expert’ 

and the ‘non-expert’ and believes risk assessment must incorporate technical information 

about a risk within a broader framework, including social, political, and economic 

factors” (425). When the lines between expert knowledge and public knowledge are 

blurred, a more democratic form of risk communication could emerge. However, the 

EWG does not fully consider all perspectives, and thereby they decrease the likelihood of 

shared decision making with parents, particularly mothers, who bear the burden of being 

the site of physical transmission of pollutants to their children. The EWG continues to 

function in the role of the “expert,” albeit a non-traditional expert. 

Neither group appears willing to engage in the full realm of democratic 

participation. The EWG calls for the precautionary principle to be instated on all 

chemicals, some 75,000 of them. This would have massive repercussions on the chemical 

industry and regulatory agencies. If this regulation were applied wholesale to current 

chemicals on the market, Frederick Buell’s notion that we live in a slow apocalypse 

might become all too apparent and terrifying. Beck acknowledged the effect would 

“imply a flood of risks and damages …that would rock the entire social and political 

structure through its broader effects” (63). The EWG would need to engage local publics 
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to contextualize the meaning of such regulation, with its implication that current levels of 

risk may not be acceptable. Also, Gerard cannot be completely discounted when he 

writes that chemicals “have helped all of us live longer and healthier lives” (2). However, 

he continued in a more problematic way: “These advances should not be underestimated 

or undermined by scaring people about everyday products that protect our health, keep us 

from harm and contribute to our well being” (2). It is debatable whether the mercury, 

DDT, and polychlorinated biphenyls found in umbilical cord blood really result from 

products that contribute to our general health. He does have a point though – some 

potentially harmful chemicals have helped society. The EWG needs to consider the 

interests and knowledge of the chemical industry, because “a plurality of perspectives 

and methods is probably necessary to arrive at the best decision” (Katz and Miller 134). 

By posting their study online and submitting it to newspapers, the EWG has begun to 

engage in the public discussion of risk, but it should go further. 

The ACC should consider a more democratic approach as well. Relying on 

member companies’ scientists for proof that chemicals are safe does not contribute to a 

social and democratic understanding of the risk due to the conflicts of interest involved. 

Instead, it embodies the transmission method of one-way communication: we talk, you 

listen. The chemical industry is notoriously secretive about its business practices, 

including testing methods to detect the presence of certain chemicals or compounds. By 

relying on authority and control, ACC prevents a democratic understanding of risk that 

incorporates emotions and values. This results in ideological stands taken by the EWG 

and ACC to ask and answer different questions, never debating the same topic. 
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Constructing Ethos 

Given that traditional risk communication involves one-way communication from 

experts to the public, it is significant that neither the ACC nor the EWG are traditional 

“experts,” which in biomonitoring debates is generally limited to scientists and public 

health officials. One is a lobbyist group, while the other group is environmental activists. 

The ACC functions as a kind of proxy for experts, representing the industrial scientists. 

The EWG also clearly aligns themselves with scientists and emphasizes their laboratory 

work. But the EWG operates outside the bounds of traditional science because they are 

not affiliated with a university, industry, or government. This section explores how these 

non-scientists rely on scientific ethos for persuasive effects. 

The EWG study invokes scientific authority to support its claims. The Body 

Burden report begins with a Peer Statement signed by 10 M.D.s and Ph.D.s, an overt call 

for ethos. The Peer Statement invokes comparisons between the EWG and traditional 

scientists throughout the report. They begin their statement with, “Over the past decade, 

scientists and medical experts have become increasingly concerned about the adverse 

effects of chemicals in the environment on children” (5). By situating the report within 

the context of an ongoing and growing concern about chemical exposure in children, the 

scientists and physicians who authored the statement are placing the EWG alongside 

“scientists and medical experts.” The Peer Statement also includes this sentence: “The 

study confirms that even before birth, a child is exposed to hundreds of chemical 

compounds, many of which could harm that child’s health and development” and 
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“scientific studies and empirical evidence” have proven that early exposure “can be 

substantially more harmful than exposures later in life” (5). This group of “experts” loans 

the EWG their scientific and medical ethos through aligning the EWG with traditional 

scientists. 

The EWG’s report ensures their work is shown as being similar to “real” science. 

In their FAQ section, they include the question, “Why did you test just 10 newborns?” 

Their response is, “We identified 41 studies in the peer-reviewed literature that have 

reported on cord blood levels for some of the same pollutants we tested. Of these, 15 

percent (6 studies) tested 15 or fewer babies” (59). They then referenced the six peer-

reviewed studies that also tested 15 or fewer newborns. By comparing their own work to 

peer-reviewed scientific publications, the EWG seems to attempt to mimic traditional 

scientific authority. The EWG does not want to be viewed as “junk science,” which Hutto 

describes as a “pragmatic accusation that can be leveled by self-interested parties at any 

science that seems to work against their ideological, political, or economic interests” 

(272). Claiming scientific ethos mimics scientific authority and imbues the EWG with 

ethos.  

The other move for scientific ethos that the EWG employs is the extensive use of 

peer-reviewed scientific articles and government publications. The EWG has almost 15 

full pages of references. There are almost 150 references that are from government 

publications or peer-reviewed journals. The government publications include several 

EPA and CDC reports. The journals represent a spectrum of peer-reviewed medical and 

scientific literature, including the New England Journal of Medicine, Epidemiology, 
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Neurotoxicology and Teratology, Best Practice & Research Clinical Endocrinology & 

Metabolism, and Journal of Toxicology and Environmental Health. The EWG further 

creates scientific ethos through the use of abbreviated journal titles, as most commonly 

used in peer-reviewed journals. For example, in their References section, they cite “Arch 

Gen Psychiatry,” with no italics instead of the Archives of General Psychiatry. All of the 

references use the standard journal abbreviation favored by Chemical Abstract Service 

Sources Index (CASSI) or BIOSIS Serial Sources. The EWG’s mimics traditional 

scientific publications through the use of extensive references and the use of standard 

journal abbreviations. 

The ACC also seeks to construct a scientific ethos through its rhetorical strategies. 

Although the ACC clearly aligns itself with the industrial scientists whose companies 

fund their lobbying efforts, they seek other means to persuasively use ethos as well. Jack 

Gerard, the president of the ACC, responded to the EWG via fax when they asked him 

what responsibility his group bore for prenatal exposure to chemicals. In his response, he 

embodies the engineering mode of risk communication, which “suppresses and excludes 

emotions and values” while emphasizing “control, information and education, one-way 

communication, and contempt” (Katz and Miller 131). This is shown in part through who 

ACC believes can speak on this issue, or how democratic the risk characterization should 

be. Interestingly, he begins his letter by writing:  

As a father of six children, I am keenly interested in effort to protect the 

health of children. So I read your July 14, 2005 letter and announcement 

with some consternation. America’s chemical makers help create essential 



 

 175 

and often live-saving products that have helped billions of children – 

including my children – live healthier, safer lives. (1) 

His emphasis on his own children might indicate that he wants to respond to the situation 

not just from the perspective of the chemical advocacy group he heads, but from the 

perspective of a parent as well.  

Even as a parent though, Gerard is not concerned. He wrote, “Scientists are not 

surprised to learn that chemicals can be measured in cord blood” (1). Gerard chastised the 

EWG’s study as “unbefitting the critical issue of children’s health. This is an important 

issue that deserves a sober, reasoned discussion by all interested parties” (1). What 

excludes the EWG as an interested party is not clear, but Gerard does make it clear that 

scientists – presumably those in the employ of ACC’s member companies – provide the 

reasoned discussion and have singular ability to provide information that “counts” in the 

debate. Several of Gerard’s introductory phrases in his sentences emphasize this:  

 “Scientists have long understood that our bodies can absorb substance – 

natural and manmade – present in our environment” (1). 

 “Scientists also know that detection of a chemical is not an indication of a risk 

to health and should not be raised as a cause for alarm” (1).  

ACC utilizes an authoritative, engineering model of risk communication that denies 

emotions and non-scientific values have a place in the debate, instead favoring a 

scientific ethos that does not acknowledge the bias in science. By privileging science, 

Gerard acts in a manner consistent with the attitudes Rachel Carson has described. When 

describing the chemicals used to combat the gypsy moth in 1956 and the resulting 
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complaints, Carson wrote, “State and federal agriculture officials characteristically 

shrugged off individual complaints as unimportant” (158). This struggle to attach 

meaning to public knowledge is seen in the Body Burden debate as well. The EWG and 

ACC are fighting for control over who has the power to frame the communication of the 

risk of pollutants in newborn blood, and the groups are relying on traditional scientific 

ethos to make their arguments. 

Both the EWG and ACC rely on science to prove their points. ACC relies on 

generalized “scientists” while the EWG has 10 individual scientific and medical experts 

who support their claims write a Peer Statement. The EWG also makes extensive use of 

peer-reviewed literature as references, possibly indicating that ACC relies on a more 

generic scientific authority to control and construct information.  

 

Conclusion 

For risks to exist, they must be both real as well as socially perceived. The social 

perception and construction of risk is essential to the recognition of risk, regardless of its 

physical manifestations. As Beck wrote, “Knowledge about the risks … is tied to the 

history and symbols of one’s culture (the understanding of nature, for example) and the 

social fabric of knowledge” (World Risk Society 143). The material reality of risks (e.g., 

cancer, hormone disruption, etc.) must be made discursively visible through a variety of 

rhetorical strategies. This chapter discussed four main discursive themes of risk 

construction related to prenatal exposure to industrial chemicals. I explored maternal 

representations, fetal representations, the role of the audience, and scientific certainty and 
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uncertainty as the primary means through which risks are socially perceived. In this 

chapter, I analyzed arguments made by both the EWG and the ACC. However, both 

groups are not represented in all themes. The ACC does not directly discuss the mother or 

the fetus/baby in the reports I examined, nor do they provide much of a role for the 

audience.  

I found that the EWG presents mothers as relatively invisible, continuing a theme 

that other scholars have found in depictions of mothers. The EWG blurs the distinction 

between fetuses and babies. The nature of umbilical cord blood represents a liminal 

boundary object that represents both an in utero state as well as the first moments of life. 

The EWG’s rhetorical strategies build on the blurring between fetus and baby to create an 

image of a vulnerable, innocent person, instead of a fetus inside a mother. The ACC did 

not respond to these maternal and fetal images in the reports I examined for this case 

study. Instead, they focused on the uncertainty of knowledge surrounding the data that 

are derived from the maternal and fetal bodies. They constructed a problem of human 

knowledge, whereas the EWG presented a problem of human action. The ACC ignored 

the emotional elements that are suggested by the depictions of babies and focuses instead 

on the scientific elements, rarely acknowledging emotion as a legitimate appeal.11  

Because this case study focuses on different ways that rhetors construct meaning 

about materially risky data, the case study allows me to build on Dickson’s notion of how 

multiple interpretations are produced. This chapter examined the maternal and fetal 

bodies as being socially and discursively produced, and the following chapter provides an 

                                                 
11 The exception to this is in Gerard’s letter, where he presents himself first and foremost 
as a father to six children. 
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analysis on the physical and material effects of exposure on these socially produced 

bodies. Together, the chapters provide a fuller depiction of embodied risk. 
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Chapter Five: 

Material Factors and Practices of Risk 

 

 In this chapter, I examine how the material factors and practices of risk related to 

prenatal exposure to industrial chemicals are communicated to public audiences. Because 

I view risk as discursively constructed as well as material/real, I have organized my 

analysis into these two categories: discursive constructions of risk and material factors 

and impacts of the dangers of realized risk. Chapter Four focused on the discursive and 

immaterial constructions of risk, including the inscription of risk onto maternal and fetal 

bodies, the role of the audience, the level of scientific certainty, and the construction of 

ethos. In this chapter, I focus on how the material and bodily impacts that stem from the 

production of industrial chemicals are communicated. The realist perspective of risk 

focuses on how “the consequences and dangers of developed industrial production ‘are’ 

now global. This ‘are’ supports itself upon scientific findings and debates about ongoing 

destruction” (Beck, World Risk Society, 23). In order to make the material effects of risk 

known, knowledge about risks needs to be constructed or made visible. As Jasinski 

explained, rhetoric can function in a constructive manner by helping “to produce or 

constitute a social world” (192). This rhetorical construction of reality through the social 

world is then made invisible or transparent in order to shift the focus onto real, material 

effects. This chapter analyzes how the Environmental Working Group (EWG) 

communicates the global dangers of industrial chemicals through their Body Burden in 
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Newborns report and how that reality is challenged by the American Chemistry Council 

(ACC). 

 In this case study, I examine the roles played by the EWG and the ACC in 

communicating the risk of prenatal exposure to industrial chemicals. Unlike traditional 

scientists, who rely on peer-reviewed publications to share their interpretations of 

scientific data, the new experts take their messages directly to public audiences via the 

Internet. When experts disagree about the meaning of the risks, as is the situation in this 

case study, an analysis of the competing arguments presents an opportunity to extend our 

knowledge of rhetorical processes into emerging scientific debates with this new type of 

expert. This case study finds that expertise in this modern risk communication 

phenomenon is actively constructed by the new experts’ responses and strategies to 

uncertain risks that are shaped by global consumerism. The active construction of 

expertise and credibility is accomplished through a variety of rhetorical strategies to 

create discursive understandings as well as the material effects related to the risks from 

prenatal exposures to chemicals. Through understanding the modern biomonitoring 

debate as it relates to newborn pollution by a close examination of rhetorical strategies 

used by competing new experts, this dissertation extends understanding of how public 

messages are crafted that make visible the social and material effects of chemical 

exposure.  

 This chapter focuses on how the two competing experts, the environmental 

activists and the industry lobbyists, communicate different versions of the material 

impacts of chemical exposure to public audiences and what should be done about it. 
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Specifically, I present my analysis of how the two groups present characteristics of 

chemicals, the impact that chemicals have on human health, and how the two groups state 

how biomonitoring data can and should be used. I explore how pollution is an 

unavoidable byproduct of modernity and consumerism. Each side presents its 

interpretation of the effects of chemicals. Then, that interpretation leads to the role of 

regulations and policy related to chemicals. As in Chapter Four, I analyze both groups, 

the Environmental Working Group and the American Chemistry Council, in each of the 

above categories. Each section first presents the EWG’s text as the context to which the 

ACC responds or engages in a debate with the EWG. Following Dickson’s theorizing of 

material rhetoric as a methodological tool, I compare the competing arguments between 

the two groups of experts to see how “the multiple discourses and material practices 

collude and collide with one another to produce an object that momentarily destabilizes 

commons understandings and makes available multiple readings” (298). Because my case 

study focuses on the way the two groups view the same data, this dissertation shows how 

multiple interpretations can be made from the same data.  

 

Chemical Characteristics 

 This case study examines how two non-traditional groups of experts, the 

environmental activists and the industry lobbyists, communicate different meanings about 

exposures to chemicals. These new experts take their messages directly to the public and 

use a variety of rhetorical strategies to shape the public’s interpretation of data. In this 

section, I examine how each group actively constructs its messages about the material 
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and real characteristics of chemicals in order to bolster their overarching narratives about 

chemical exposures. The first step for each group in communicating their version of 

reality about chemicals is to describe chemical characteristics. The EWG is opposed to 

chemical production and pollution and therefore communicates an overwhelmingly 

negative portrayal of chemicals via their characteristics. The ACC supports chemical 

production and denies pollution and therefore communicates an overall positive portrayal 

of the characteristics of chemicals. This section analyzes how both groups communicate a 

truth about the material aspects of chemicals through arguments related to chemicals’ 

presence, potential danger, and naturalness as well as the societal role that chemicals 

play. 

 

EWG’s Presentation of Chemical Characteristics 

  The EWG first presents an argument about the large presence of chemicals in 

newborns through repeating the sheer number of different chemicals that their 

biomonitoring data show. The EWG found 287 chemicals, pesticides, and pollutants in 

their study, a fact they repeat 16 times in the report. The sense of the looming presence of 

chemicals is prominent in the repetition of the number “287,” and the presence of 

chemicals is further developed by several statements the EWG makes. The EWG stated, 

“researchers at two major laboratories found an average of 200 industrial chemicals and 

pollutants in umbilical cord blood from 10 babies born in August and September of 2004 

in U.S. hospitals. Tests revealed a total of 287 chemicals in the group” (13). The number 

of chemicals might be an attempt to create presence in the readers’ minds about the 
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pervasiveness of chemicals. The EWG furthered this pervasive nature of chemicals when 

it wrote, “U.S. industries manufacture and import approximately 75,000 chemicals, 3,000 

of them at over a million pounds per year. …Had we tested for a broader array of 

chemicals, we would almost certainly have detected far more than 287” (15). The number 

of chemicals that are produced, about 75,000 of them, seems to make the EWG’s claim 

that they could have detected more chemicals if they tested for them quite plausible.  

 The vast number of chemicals the EWG detected in umbilical cord blood is 

emphasized by a series of statements they make in the section of the report titled, 

“Detailed Findings.” They wrote, “We detected 287 chemicals of 413 tested (69 percent) 

in umbilical cord blood samples from 10 newborn babies, with a range of between 154 

and 231 for each child. We found 101 chemicals in all babies tested” (37). While not all 

babies tested had all 287 chemicals, and no baby had more than 231 chemicals in its 

blood, the repetition of “287” emphasizes the total number found across all ten babies 

instead of focusing on individual results.  

 Not only were vast amounts of chemicals found in umbilical cord blood, but many 

different types of chemicals were represented by that number. The EWG wrote, “The 

chemicals we found span organochlorine pesticides (DDT and dieldrin, for example), 

chemicals currently or formerly used in a wide range of consumer products 

(perfluorochemicals, brominated fire retardants, PCBs), and chemical pollutants from 

waste incineration and fossil fuel combustion (polyaromatic hydrocarbons, 

polychlorinated and polybrominated dioxins and furans, polychlorinated naphthalenes, 

mercury)” (37). In all, the EWG found nine distinct chemical families represented in 
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umbilical cord blood. They presented this finding graphically as well. The graphical 

representation is shown in Figure 10. The graphical representation of the chemicals 

found, as shown in this figure, depict the name of each chemical class, the number of 

chemicals within each of the nine families that were tested for, selected characteristics 

and potential sources of the chemicals, the number of newborns who the EWG measured 

the exposure in, the average concentration of the exposure, as well as the range of 

exposure.  
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Figure 10. Graphical representation of different chemicals found in umbilical cord blood 
(38). 
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 As shown in the figure, eight of the nine chemical classes were found in all 10 newborns, 

while the polybrominated dibenzodioxins and furans were found in 7 of 10 newborns. 

The findings, presented in this simple numeric form, are likely easily understood by a 

public audience. Bell, Walch, and Katz noted that graphics allow writers to “summarize 

large quantities of information in a limited space and to demonstrate trends” (265). 

Graphics function as a kind of summary in which the amount of scientific interpretation 

required to understand the chemical families represented in the umbilical cord blood 

samples was limited. Because the EWG is communicating to a public audience that most 

likely lacks the technoscientific expertise to interpret such measures, the EWG seems to 

assist readers in understanding the data. As Hutto described, authors can assist public 

audiences through the use of graphics in understanding complex data. In doing so, they 

“increase ethos by being more audience friendly” (114). However, the graphic also 

includes average concentration and the range of the concentrations, which are likely less 

meaningful to their audience. The EWG does not provide a means to interpret or assess 

the concentration in parts per trillion or parts per billion, nor do they offer an explanation 

of this measure. At several points in the report, the EWG uses the ppb measure to indicate 

risk. For example, they wrote, “PCBs at 9.7 ppb in maternal serum during fetal 

development can impair brain development, with resultant attention and IQ deficits that 

appear to be permanent (Jacobson and Jacobson 1996)” (28). In the chart above, PCBs 

are indicated to range from 2,990 to 19,700 parts per trillion with an average 

concentration of 7,880 ppt. However, the EWG does not help its audience understand 

how to put these two measures into a meaningful comparison for risk. It does not explain 
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how the parts per billion relate to the parts per trillion to help the audience understand if 

the average concentration expressed in ppt is high or low relative to a standard measure.  

In other places in the report, the EWG acknowledged the amounts of chemicals 

detected are small but still significant. They wrote, “In men, tiny levels of dioxin in the 

range of 0.02 to 10 parts per billion (lipid weight, serum) alter testosterone levels and are 

linked with diabetes (EPA 2004a). Dioxin at 80 parts per trillion (lipid weight) in paternal 

— but not maternal — serum causes a significant change in the sex ratio of children 

(Mocarelli et al. 1996, Mocarelli et al. 2000)” (27). However, the EWG does not help the 

public audience understand the importance of lipid weight and serum as measurement 

units or provide a way to gauge what the measurement means. Specialized expertise is 

required to interpret these findings. When the public is left out of understanding how 

technoscientific reasoning led to a conclusion, the technoscientific “discourses (are) 

inadequate to the task of informing public judgment” (Farrell and Goodnight 273). In 

order to communicate meaningfully with their public audience, the EWG should engage 

in discourses that are meaningful to the public. This is not the same communication style 

that assumes the public is a blank slate on which to inscribe meaning, but instead a 

recognition that expert discourses need to intersect with public discourses in a meaningful 

way. Grabill and Simmons describe a one-way approach to risk communication as 

occurring when “Knowledge is scientifically produced prior to communication, 

communication itself is largely linear, and audiences are seen as needing education 

and/or persuasion – management – and not as participants in the rhetorical construction 

of risk” (422). At times in the EWG’s report, this technocratic approach to risk 
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communication is employed, and the public audience is “educated” on science. Without 

such engagement, the EWG might fail to communicate meaningfully with them. 

Although the EWG does not explicitly help the reader determine how to assess 

parts per billion or trillion as a measure, they use techniques that seem designed to help 

the reader understand that very tiny amounts of chemicals can have measurable impacts 

on people. The graphical representation in Figure 10 might not have details that are all 

useful to its audience, but the effect of the more accessible details, such as the number of 

newborns with each chemical family in its blood, does seem to create the impression of 

vast numbers of chemicals found in umbilical cord blood. 

 Once the EWG established the existence of large amounts and different kinds of 

industrial chemicals, it then showed that chemicals are not natural, but are a byproduct of 

industrialization. In the “Detailed Findings” section, the EWG offered a guide to the 

different chemical families that were tested for in their study. The first chemical family 

discussed in their guide is PCBs. The EWG wrote: 

PCBs do not occur naturally. Through their manufacture, use, and disposal 

PCBs were released into the air, water, and soil. They were primarily used 

as coolants and lubricants in transformers and other electrical equipment. 

Some consumer products still in use today may contain electrical 

components containing PCBs. (42)  

The EWG stresses the manufactured nature of PCBs and clearly locates them outside of 

what is “natural.” They described perfluourochemicals (PCFs) in a similar manner: 



 

 189 

PFCs are industrial chemicals widely used as water, stain and grease 

repellants for food wrap, carpet, furniture, and clothing. The family 

includes such well known name brands as Scotchgard and Teflon. PFCs 

are also released to the environment in air and water emissions at 

numerous manufacturing and processing facilities worldwide, including 

primary production sites such as DuPont’s Washington Works, WV 

facility; 3M’s Cottage Grove, MN site, and Daikin’s Decatur, AL plant. 

(44)  

The EWG emphasizes the consumer products that are produced by well known 

companies (e.g., 3M and DuPont) and the industrial mode of production that creates the 

chemicals. They further wrote, “The U.S. Environmental Protection Agency has 

described PFCs as combining ‘persistence, bioaccumulation, and toxicity properties to an 

extraordinary degree’ (Auer 2000)” (45). By citing the EPA’s description of PFCs, the 

EWG strengthens their claim that chemicals are toxic “to an extraordinary degree.” The 

EWG heavily stresses the industrial, unnatural origins of chemicals that it found in 

umbilical cord blood. 

Other characteristics of manufactured chemicals that the EWG emphasizes in its 

report are the dangerous nature of chemicals, the persistence of chemicals in the 

environment, and the accumulation in bodies. Chemicals are dangerous because they are 

designed to be dangerous, the EWG argues. In the section of the report that discusses 

organochlorine pesticides, the EWG wrote, “OC pesticides can harm the brain of humans 

and laboratory animals, which is not surprising since they were designed to attack the 
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nervous system of insects” (42). When the EWG presents the characteristics in such a 

straight-forward manner, chemicals’ inherent dangerous is visible. The organochlorines 

are also “toxic, persistent, bioaccumulative, and lipophilic (‘fat-loving’)” (42). Chemicals 

that persist in the environment can create problems even after they have been banned. 

The EWG wrote, “Persistent pollutants, some banned for decades, still contaminate the 

environment and end up in the food we eat, the water we drink, and the air we breathe” 

(60). Specifically, the EWG is concerned about chemicals such as PFOS, an ingredient in 

Scotchgard that was shown to cause birth defects and was removed from Scotchgard 

three years before the EWG conducted its umbilical cord blood tests. Nevertheless, PFOS 

was found in all 10 samples of cord blood. This persistence of the chemicals after their 

manufacturing has ceased points to the bioaccumulation that some of these chemicals 

have. The chemicals persist across generations. Beck argued that a hallmark of a risk 

society is that modern industrial risks are not bounded by time or location. Of this 

atemporal and global nature of risk, Beck wrote, “to express it by reference to a single 

example: the injured of Chernobyl are today, years after the catastrophe, not even all born 

yet” (World Risk Society 77, emphasis in original). In another example the EWG 

continues its message about long-term effects of the different chemicals that were found 

in newborn blood. They wrote that the polychlorinated biphenyls (PCBs) are persistent 

and toxic as well as “lipophilic (‘fat-loving’). This means that PCBs build up and are 

stored in fatty tissues and fluids, such as breast milk, and can be passed on to fetuses and 

infants during pregnancy and lactation” (40). The accumulation in fatty tissues can cause 

problems, the EWG argued, because PCBs are linked to cancer and birth defects. When 
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chemicals persist in the environment and accumulate in our bodies, their toxicity 

continues to “contaminate the environment and end up in the food we eat, the water we 

drink, and the air we breathe” (60). Much of this guide to the chemical families contains 

similar descriptions of each of the nine families.  

This persistence and accumulation that extend beyond the point of origin of the 

risks makes their potential impacts far reaching. As Beck wrote, risks “possess an 

inherent tendency towards globalization. A universalization of hazards accompanies 

industrial production, independent of the place where they are produced: food chains 

connect practically everyone on earth to everyone else” (Risk Society 36). As risks 

become globally destructive, the EWG’s emphasis on persistence and accumulation is 

understood to have global implications.  

The EWG describes many of the consumer products that contribute to chemical 

pollution. Several name brand products are discussed in the report, such as Scotchgard 

and Teflon. Other, more general consumer products are frequently mentioned as 

containing toxic chemicals: computer monitors, mattresses, upholstered furniture, TVs, 

and carpet. Fire retardants are commons sources of chemicals. The EWG does not discuss 

the role that these products play in society. They focus instead on the negative impacts 

the resulting chemicals have on the environment and on people. In summary, the EWG 

stresses the overall manufactured and produced nature of the chemicals to highlight the 

dangerous role that the chemical industry plays in placing these chemicals in the 

environment and in our bodies. The manufactured and produced nature of risk is typical 

of a risk society in which production and distribution of risks dominates our culture 



 

 192 

(Beck Risk Society 19). The EWG portrays the risks as ubiquitous and manufactured; 

unknown and incalculable risks reside in our everyday lives in modernity.  

In the EWG’s letter to ACC President Jack Gerard, EWG President Kenneth 

Cook explicitly asks, “Which chemicals manufactured by the companies you represent 

have been detected in the blood of American babies?” (1). Although their emphasis is on 

American babies, Beck makes it clear that risks are global in scope. He wrote, “They 

possess an inherent tendency towards globalization. A universalization of hazards 

accompanies industrial production, independent of the place where they are produced: 

food chains connect practically everyone on earth to everyone else” (Risk Society 36, 

emphasis in original). Furthermore, Beck wrote, “Neither do industrial risks and 

destruction have any respect for national boundaries” (Risk Society 40). Cook’s focus on 

American babies masks the global nature of risk. 

  

ACC’s Presentation of Chemical Characteristics 

The American Chemistry Council’s portrayal of chemicals and their 

characteristics is quite different from the EWG’s. For the ACC, chemicals are portrayed 

as natural and helpful to society. The ACC frequently stresses that exposure data derived 

from biomonitoring studies can be from chemicals that are natural or manufactured. They 

write, “Biomonitoring is an important (sic) to help scientists better understand human 

exposure to both naturally occurring substances and those made from modern chemistry” 

(“Key Points” 1). They also wrote: 
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The human body is made of thousands of chemical substances, many of 

which – vitamins, nutrients, proteins and hormones – are essential to life. 

While some of these chemicals are generated within our bodies, others are 

absorbed through eating, drinking, breathing and skin contact. 

(“Biomonitoring: Frequently Asked Questions” 1) 

The ACC stresses that chemicals, taken as an entire group, are not entirely manufactured. 

Our bodies are made of chemicals, and chemicals can be naturally occurring.  

The ACC argues that biomonitoring data does not describe how the exposure 

occurs. For the ACC, this seems to be an important move to discredit the EWG’s findings 

as a cause for alarm. They wrote: 

However, the human body, through normal metabolic processes, produces 

certain substances, which also exist in the environment. A few better-

known examples include formaldehyde and acetone. In such instances, the 

detection of a substance in body tissues or fluids is not necessarily an 

indication of an environmental exposure. (“Biomonitoring: Frequently 

Asked Questions” 1)  

The ACC stated that chemicals can be naturally produced by the body, such as 

formaldehyde and acetone, two mostly recognizable chemicals for a public audience. 

However, the ACC does not respond specifically to the nine chemical families the EWG 

found and described in their report (e.g., PCBs, PFCs, etc.) as being manufactured and 

produced by industry. The ACC’s response does not specifically refute these claims, but 

they offer instead a broad rationale for why finding chemicals in the human body is not, 
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in and of itself, cause for alarm. Because our bodies make chemicals and some chemicals 

are produced in nature, chemicals as whole are not reasons to fear chemicals in our body. 

They do not explain the difference between naturally occurring chemicals and the nine 

families of industrial chemicals the EWG reported on, however. The ACC’s ignoring of 

the real claims the EWG makes is typical in a risk society. When risks are made visible, 

the perpetrators of the risk attempt to persuade the public that they are not at fault. As 

Beck wrote,  

Everywhere the spotlight in search of a cause falls, fire breaks out, so to 

speak, and the hastily assembled and poorly equipped ‘argumentation fire 

company’ must try to put it out with a powerful stream of counter-

arguments, and save whatever can still be saved. Those who find 

themselves in the public pillory as risk producers refute the charges as 

well as they can, with the aid of a ‘counter-science’ gradually becoming 

institutionalized in industry, and attempt to bring in other causes and thus 

other originators. (Risk Society 32) 

The ACC’s argumentation strategy is that chemicals are not always manufactured and 

can occur naturally in the body and in the environment. As Beck has shown, this 

rhetorical move to shift the spotlight onto other causes and origins is a common industry 

practice when confronted with risk recognition. The framing of the debate is a rhetorical 

strategy the ACC uses to shift the focus off of industrial chemicals and onto chemicals 

more broadly considered.  
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 Unlike the EWG, who focused on the negative impacts that result from chemical 

usage, the ACC focused on the positive aspects that stem from using chemicals. The 

ACC wrote, “From clean drinking water to life-saving vaccines, chemistry and the 

products of chemistry play a critical role in protecting and advancing public health” 

(“Biomonitoring and Chemistry” 1). The ACC’s focus was on the beneficial effects of 

using chemicals, whereas the EWG focused on the negative, unintended side effects of 

chemicals.   

The ACC acknowledged that through the use of chemicals, exposure can occur 

and be documented through biomonitoring. However, in its acknowledgement of 

measurable exposures, the ACC emphasized the size and amount of exposure. The EWG 

included data on parts per trillion and parts per billion, but they did not explain those 

amounts to the readers. The ACC capitalized on this omission and emphasized how very 

small the measures really are. They wrote, “In some instances, substances that contribute 

to our improving health and quality of life have also become a small but measurable 

component of our environment” (“Biomonitoring and Chemistry” 1). The ACC 

repeatedly highlights the tiny amount of chemicals that are being measured. They wrote, 

“Today, scientists are able to measure chemicals at trace concentrations as small as parts 

per million, parts per billion, and even parts per trillion” (“Biomonitoring FAQ” 4). 

While the ACC does not use this statement to directly confront the concentration ranges 

found in the EWG’s report (see Figure 10 for the ranges given in parts per billion and 

parts per trillion), its overall attitude toward measurements stated in parts per trillion is 

that the amounts being measured are too small to matter. In Figure 11, I show the graphic 
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they offer to help the reader understand the size of a substance measured in parts per 

billion.  

 

Figure 11. ACC graphic describing ppb ("Biomonitoring FAQ" 4). 

 

The smallness of the measure is explained in a way that public audiences can likely easily 

grasp. Most readers would be able to understand the measure and impact of one second in 

32 years or one penny out of 10 million dollars. Throughout its various reports and issue 

briefings, the ACC stresses the tiny amounts of chemicals that are able to be measured. 

They also stated: 

While scientists have long understood that our bodies absorb tiny amounts 

of these substances simply by interacting with our environments, today’s 

technology allows researchers to detect and measure trace concentrations 

of increasing numbers of substances in human milk, blood, urine and 

tissues. (“Biomonitoring and Chemistry” 1) 

In most of the reports I examined by the ACC, they included a variation of this statement. 

Their general approach is to emphasize that the amounts being measured are small but 
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that technology is getting better at measuring them. They did not dispute the EWG’s 

finding of chemicals, but they characterized the findings as insignificant and not a 

representation that people are currently being exposed to more chemicals now than in the 

past. The technology is just better at detecting the exposure. 

In this section, I analyzed different strategies the EWG and the ACC use to 

communicate meaning about the characteristics of chemicals that were measured in 

umbilical cord blood. The EWG constructs chemicals as having a large and varied 

presence in our environment and bodies and as being dangerous and unnatural. They do 

not attend to any potential beneficial aspects of industrial chemicals or pesticides. The 

ACC, on the other hand, is much more positive about chemicals. For the ACC, chemicals 

help people and leave only insignificant residues in the environment and in bodies. They 

also combine natural and industrial chemicals into one group in order to claim chemicals 

can be naturally produced so biomonitoring data should not be a cause for concern. The 

EWG and ACC have presented different versions of the realities of chemicals and their 

characteristics in terms of their naturalness, presence in the environment, and potential 

for danger or helpfulness. 

 

The Effect of Chemicals on Human Health 

This case study examines how these two openly persuasive groups of experts 

make meaning about exposures to chemicals in order to influence public attitudes about 

chemicals. In this section, I analyze how each group creates meaning around the health 

impacts of chemical exposures. Although both the EWG and the ACC agree that 
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chemicals can be measured in infants, they disagree over the health effects. The EWG 

argues that chemicals in the environment are linked to human health and that increases in 

human health problems can be attributed to chemicals. The ACC argues that the detection 

of a chemical in a body does not equate to health risks. The issue of harm related to 

chemical exposures is still debatable. Lawrence Buell, an ecocriticism scholar, wrote: 

Although (toxic discourse) rests on anxieties about environmental 

poisoning for which there is often strong evidence, it is a discourse of 

allegation or insinuation rather than of proof. Its very moralism and 

intensity reflect awareness that the case has not yet been proven, at least to 

the satisfaction of the requisite authorities. (48) 

Because the answer has not been proven, both sides are fighting for the right to provide 

the public with their interpretation and to define and frame the uncertainty in risk 

communication related to this umbilical cord blood case study.  

 

EWG Links Chemicals to Human Health 

The Body Burden report asserted that exposure to chemicals has negative impacts 

on human health. They wrote, “Of the 287 chemicals we detected in umbilical cord 

blood, we know that 180 cause cancer in humans and animals, 217 are toxic to the brain 

and nervous system, and 208 cause birth defects or abnormal development in animal 

tests” (14). By using easily comprehensible language, the EWG study speaks clearly to a 

public audience about the health effects of chemical exposures. By using such an 

approach, their strategies to communicate meaning to public audiences echo two popular 
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environmental activists, Rachel Carson and Sandra Steingraber. They use similar 

techniques as Rachel Carson in Silent Spring in the use of nonscientific language to 

convey scientific knowledge. Like Carson, the EWG acts as public educators because 

exposure to chemicals is a hidden risk masked by the technical and scientific 

understanding required to perceive it. Although as shown in the previous section, they are 

somewhat inconsistent with their use of nontechnical language, in general they use 

nontechnical language, which has the potential to be a democratizing effect. This use of 

nonscientific language that is clearly stated can persuade the audience that exposure is 

indeed clearly harmful. The EWG study, in emphasizing the negative effects of chemical 

exposure, also echoed Sandra Steingraber’s Living Downstream. In that book she argues 

that exposure to pesticides is dangerous by linking cancer rates to toxicity information. 

The EWG follows a well established path of environmental activists to establish an ethos 

of activism. 

The EWG has an entire section titled, “Human health problems on the rise.” The 

section begins by praising the decreases over the past 50 years of childhood diseases such 

as “polio, smallpox, rheumatic fever, and diphtheria” (25). The EWG then contrasts this 

decrease in controlled diseases to the increase in “chronic conditions of less obvious 

origins” (25). The EWG wrote: 

Asthma, autism, attention deficit and hyperactivity disorders (ADD and 

ADHD), childhood brain cancer and acute lymphocytic leukemia have all 

increased over the past 30 years. Five to ten percent of American couples 

are infertile. Up to half of all pregnancies end in miscarriage. Three to five 
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percent of babies are born with birth defects (CDC 2004, Jahnke et al. 

2005, Trasande and Landrigan 2004). (25)  

The EWG lists a series of high profile conditions that would resonate with a public 

audience: ADHD, asthma, infertility, and autism. The citations at the end of the section 

support the EWG’s scientific ethos, and they continue to write in an easily accessible 

manner for a public audience. The number of increasingly poor health trends gives 

credence to Beck’s assertion that “Society is becoming a laboratory” (Risk Society 69). 

As more chemicals are placed in the environment, the only way to determine their effect 

is to catalog the misery that follows. As Beck wrote, “We are concerned, then, with a 

permanent large-scale experiment, requiring the involuntary human subjects to report on 

the accumulating symptoms of toxicity among themselves” (Risk Society 69). The EWG 

uses rhetorical strategies to make a similar claim – that human health is declining due to 

chemicals that have uncertain or negative effects on people. The risk is made palpable by 

the lists and graphics the EWG uses to made the human health problems visible. 

The EWG engages in scientific accommodation techniques of peer-reviewed 

scientific articles in a manner consistent with Fahnestock’s findings. Fahnestock found 

that scientific reports for scientific audiences are primarily forensic and discuss past 

events. When these scientific reports move into the public arena, they become more 

epideictic and “are more explicit in their claims about the value of the scientific 

discoveries they pass along” (279). When the EWG’s summary is compared to the 

original scientific article, significant differences are found. For example, the EWG made 

the following, straight-forward statements: “Five to ten percent of American couples are 
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infertile. Up to half of all pregnancies end in miscarriage” (25). The source, Jahnke et al., 

seems to support this statistic as well as several others in the statement. Jahnke et al. 

wrote: 

Some of the reasons for these concerns in the US are: an infertility rate of 

5–10% among couples who wish to have children (Dunson et al., 2004); 

unsuccessful completion of 35–50% of pregnancies, often before the 

mother realizes she is pregnant (Wilcox et al., 1988; Baird et al., 2003); 

birth defects in 3–5% of newborns (National Research Council, 2001a); 

and a reported but unconfirmed drop in human sperm levels (Mosher, 

1985; Carlsen et al., 1992; Olsen et al., 1995; Swan et al., 1998). It is not 

known what proportion of these effects might be the result of 

environmental exposures. (Jahnke et al. 1) 

When the EWG wrote, “up to half of all pregnancies end in miscarriage,” Jahnke et al. 

reported “unsuccessful completion of 35-50% of pregnancies, often before the mother 

realizes she is pregnant.” The EWG selected the upper end of the range, 50%, which tells 

a more compelling story about the impact of miscarriages. Also, the EWG statement of 

infertility, 5-10% of all American couples, is supported by Jahnke et al. However, when 

compared to the source Jahnke et al. quoted, which is Dunson et al., I found that 

Dunson’s findings were specific to infertility in older couples. Their findings were that 

“Increased infertility in older couples is attributable primarily to declines in fertility rates 

rather than to absolute sterility. Many infertile couples will conceive if they try for an 

additional year” (51). Also, Dunson et al. are clear on their definition of infertility: “more 
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than 12 months required to conceive” (55). By not clarifying how infertility is defined, 

the EWG risks having its non-medically trained readers confuse infertility with sterility, 

which is the “inability to conceive naturally” (Dunson et al. 52). By not seeking the 

actual source of the claim about infertility, the EWG potentially misrepresents the 

findings related to infertility as originally reported by Dunson et al.  

By comparing the original scientific article to the EWG’s accommodation of it, I 

remain aware of Greg Myer’s assertion that comparing the “true” science to the 

“accommodated” or popularized science for lay audiences presents a dichotomy between 

expert and lay knowledges. However, I argue that the EWG’s positioning of their role as 

technoscientific experts places a responsibility on them to accurately portray other 

scientists’ findings, especially when terms such as infertility or sterility are easily 

confused and convey specific meaning that the public audiences would need to assess 

how the scientific findings relate to their own “lived experiences” (Myers 269). Public 

audiences can interpret these findings and place the findings within the context of their 

own experiences and knowledge, but the scientific information must be accurately 

reported in order for them to do so. 

The EWG also wrote, “Scientists cannot fully explain these increases, but early 

life exposure to environmental pollutants is a leading suspect” (25). The EWG 

acknowledges the uncertainty here, which is fairly consistent with Jahnke et al., who 

wrote, “It is not known what proportion of these effects might be the result of 

environmental exposures” (1). The EWG named environmental pollutants as “a leading 

suspect,” while Jahnke et al., wrote that “it is not known what proportion of these effects” 
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are from chemicals in the environment. The EWG emphasizes the suspected role of 

chemicals to frame the health findings in light of chemical exposures. 

This section also features a graphic on the first page that shows various health 

indicators, as shown in Figure 12. 

 

Figure 12. Graphic showing increase in human health problems (25). 

 

As shown in Figure 12, autism has increased 10 times from the early 1980s through 1996, 

childhood brain cancer has increased 40% from 1973 - 1994, and preterm birth 23% from 
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the mid 1980s through 2002. Although the EWG acknowledges the uncertainty that 

surrounds the role chemicals play in these medical conditions, it moves on to link the 

chemicals they found to health problems. Sometimes the connection between the 

chemical and the health problem is clear and the EWG cites the source of the data, such 

as “DDE above 15 ppb in maternal blood is associated with preterm birth and low birth 

weight, with weight corrected for gestational age (Longnecker et al. 2001)” (28). In this 

section, the modals and hedges are kept (e.g., “can impair,” (28) “is associated,” (28) and 

“have been implicated” (27)). But in the next part of the EWG’s report, titled “Some facts 

about human health trends,” broad statements substitute for clear linkages. For example, 

the EWG wrote, “A broad array of environmental factors plays a pivotal role in the 

initiation and promotion of cancer” (29). They then described a variety of increases in 

different types of cancer, nervous system disorders, preterm births and low birth weights, 

and reproductive system defects. The section concluded, “Together with 287 industrial 

pollutants in 10 newborn babies, this body of science and the litany of serious, continuing 

human health concerns reveal the critical need for reform of our system of public health 

protections, which fails to require proof that chemicals are safe for children” (31). By 

appealing to the declining state of overall human health, the EWG’s report could instill 

fear in the reader, but offers no solution except a complex regulatory one (i.e., reforming 

a federal act) inaccessible to most readers of the report. Furthermore, the EWG implies 

that there is certainty in the human health effects. They simultaneously insist that we 

know what is causing cancer, preterm births, and increased autism, and they acknowledge 

the scientific and medical uncertainty that surrounds these facts. By conveying this 
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somewhat conflicting message, the EWG could empower readers to negotiate the 

meaning of the scientific information provided in the report with their own experiences 

and understanding. As Koerber found with competing breastfeeding discourses, the 

multiplicity of messages provided by the EWG can provide the public audience with 

agency to decide if the EWG has been persuasive enough to warrant the action they 

request – changing a federal law. 

The EWG can be viewed as using appeals to fear in their linking health conditions 

to chemicals. According to public health research:  

Efforts to change cognitions about health matters have often involved 

attempts to arouse affect – particularly fear through threatening messages 

… the most persuasive communications are those that arouse fear while 

enhancing perceptions central [about] the severity of an event, the 

likelihood of exposure to the event, and the efficacy of responses to that 

threat. … This view of the joint role of fear and reassurance in persuasive 

communications is generally accepted. (Janz, Champion, and Strecher 51) 

In this particular section of the report, the EWG does not provide means to respond to the 

threat that lie within most readers’ realm of reasonable action (i.e., reforming the federal 

act). However, later in the report, the EWG identifies pathways of exposure or measures 

one could take to reduce exposure to chemical. In their Frequently Asked Questions 

section, the EWG offers 12 specific tips to reduce exposure that are easily accessible to 

public audiences. For example, the EWG advised readers to “Avoid artificial fragrances” 

(61). Without these tips, the EWG could frighten people about chemical risks instead of 
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offering actionable items people could reasonably follow to safeguard themselves or their 

fetuses. The EWG does not specifically state which chemicals are tied to which of their 

12 tips, so the audience is left to determine the best way to avoid some of the more 

deadly chemicals, such as PCBs.  

Public audiences may lack understanding of the intricacies of biomonitoring data 

and make unexpected conclusions. An example of the public’s unexpected reaction to 

biomonitoring studies was shown in the reluctance of some women to breastfeed their 

newborns once chemicals were discovered in breast milk. Boswell-Penc, in her book 

Tainted Milk, describes the tension between environmentalists who used the breast milk 

findings to publicize environmental chemicals in humans with breastfeeding advocates 

who had to contend with nursing women who didn’t want to poison their children 

through “tainted milk.” Breastfeeding advocates worked hard to counter the 

environmental message about breast milk contamination, although the environmentalists 

never intended their work to be seen as advocating for infant formula over breast milk. 

The public reaction to chemicals in breast milk resulted in some hesitancy about 

breastfeeding, which is one possible, though unintended, consequence of the use of fear 

appeals in communicating body burden data. The EWG frequently identified chemical 

families, including PCBs, PBDEs, PCDDs, and PBDD, as being lipophilic or “fat-

loving,” which means they can be stored in breast milk and then “passed on to fetuses 

and infants during pregnancy and lactation” (40). The EWG then described these 

chemical families as causing cancer, nervous system damage, and birth defects, to name a 
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few. Their report could have the same unintended effects of making women wary of 

breastfeeding because they may fear harming their babies. 

Although the EWG acknowledged the uncertainty in linking chemicals to human 

health, their overall message is clear: industrial chemicals harm people. The EWG shows 

the risks related to chemicals due to their characteristics as being very real and material. 

The emphasis is on the reality of risks, what Beck calls the “are” emphasis, as in “risks 

‘are’ real.” The EWG is moving the side effects of industrial chemicals from the 

speculative domain to the realist domain as well as moving the ability to assess risk from 

the technoscientific realm into the public realm. These two moves reinforce Beck’s 

theory of risk society. He wrote,  

The latency phase of risk threats is coming to an end. The invisible 

hazards are becoming visible. …it should already be clear from this list 

that the end of latency has two sides, the risk itself and public perception 

of it. It is not clear whether it is the risks that have intensified, or our view 

of them. Both sides converge, condition each other, strengthen each other, 

and because risks are risks in knowledge, perceptions of risks and risks are 

not different things, but one and the same. (Risk Society 55, emphasis in 

original) 

Chemicals’ side effects are no longer latent; they have now become visible. When the 

dangers move into the visible realm, the public can perceive the dangers, and the impacts 

become real and material. As the EWG showed in the section of the report that focuses 

on the trends in human health problems, many human health problems have increased. 
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Even though they acknowledge the uncertainty, the sheer litany of human health 

problems and the chemicals found in umbilical cord blood tell a compelling story about 

linkages. The public audiences who read the report are likely to associate their own lived 

experiences of increases in cancer rates, asthma, ADHD, etc., with the characteristics of 

the chemicals found through biomonitoring. The EWG increases the public’s knowledge 

of the chemicals while putting language and statistics around the general trends they are 

likely to have read or heard about more every year. 

 

ACC Denies Links between Chemicals and Human Health 

Coinciding with the publication of the EWG’s Body Burden report, the EWG’s 

president, Kenneth Cook, wrote a letter to Jack Gerard, who was then the president of the 

American Chemistry Council, the chemical industry lobby group. In the letter, Cook asks 

Gerard, “Which chemicals manufactured by the companies you represent have been 

detected in the blood of American babies?” (See Appendix C for the complete letter). In 

Gerard’s response to the EWG, he charged the EWG with sensationalizing their findings. 

(See Appendix D for Gerard’s letter). Gerard wrote a letter to the EWG, stating that, “The 

announcements added little, if anything to the scientific discussion of the safe use of 

chemicals” (1). By characterizing the EWG’s report as “bad science,” Gerard disparages 

the EWG’s ethos to discredit their findings, which Hutto and Hass and Kleine found is a 

common move to discredit non-traditional scientific groups. The ACC portrays the EWG 

as not being “real scientists” and therefore not qualified to bring knowledge or findings 

about body burden forward. Sauer found in her analysis of risk communication that 
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traditional risk communication seeks to control “what counts as evidence in a closely 

controlled corporate structure” and what “genres we admit and those that we exclude” 

(78). By limiting what evidence and genres count, the ACC does not work to “solve 

problems or prevent disaster in the future” (Sauer 65). Sauer’s characteristics of feminist 

perspectives on risk communication are relevant to this case study because the site of risk 

production is the female body. By placing limits about the meaning that can be derived 

from bodily data, the ACC seeks to control the discussion by exerting power over the 

EWG and maternal and fetal bodies. The ACC structures their argument as the powerful, 

scientific one, and they seek to limit access to the scientific conversations they are 

engaged in. 

Even if the ACC granted the EWG ethos, they have a larger disagreement with 

the EWG. Gerard and the ACC deny that chemical exposure has negative impacts on 

human health. Gerard’s letter in response to the EWG chastised the group. He wrote, 

“Scientists also know that detection of a chemical is not an indication of a risk to health 

and should not be raised as a cause for alarm” (1). By characterizing the EWG’s report as 

“bad science,” Gerard aligns the ACC with the cautious, research-oriented scientific 

approach embodied by the CDC. Scientific proof of cause and effect relationships can be 

incredibly difficult. Rachel Carson attempted to draw a conclusion that such a 

relationship exists when she wondered “whether any of the chemicals we are using in our 

attempts to control nature play a direct or indirect role as causes of cancer” (222). Forty-

plus years later, the EWG cannot posit a much stronger claim. Of the increase in asthma, 

autism, leukemia, infertility and birth defects, the EWG states, “Scientists cannot fully 
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explain these increases, but early life exposure to environmental pollutants is a leading 

suspect” (25). Without concrete proof that a cause and effect relationship exists between 

chemicals and health hazards, ACC will not cede the point to the EWG. But in not ceding 

the point, ACC refuses also to recognize the uncertainty inherent in such risk 

characterization. As Beck suggests, a relationship between health and chemicals must be 

socially constructed and a “causal interpretation must be added, which makes this appear 

to be a product of the industrial mode of production” (Risk Society 27). Because 

“Statements on hazards are never reducible to mere statements of fact,” depending on 

who has power to frame the relationship, a causal interpretation may be scientifically 

impossible, even if socially acknowledged (Risk Society 27). 

The ACC does not acknowledge any link between chemicals and human health. 

In their reports, they frequently cite the statement made by the CDC in its Third National 

Report on Human Exposure to Environmental Chemicals: “The measurement of an 

environmental chemical in a person’s blood or urine does not by itself mean that the 

chemical causes disease” (4). In Gerard’s letter to the EWG, he cites this statement by the 

CDC as proof that “detection of a chemical is not an indication of a risk to health and 

should not be raised as a cause for alarm” (1). In Gerard’s letter, he denied a negative link 

between human health and chemicals. He called the assertions in the EWG’s report 

“unproven health claims” and warned the EWG ,“These advances should not be 

underestimated or undermined by scaring people about everyday products that protect our 

health, keep us from harm and contribute to our well being” (2). This is consistent with 

Gerard’s narrative of healthy, helpful chemicals, in contrast to the EWG’s narrative of 



 

 211 

dangerous, deadly chemicals. Gerard wrote that chemicals help people and does not 

acknowledge any negativity resulting from chemicals. He wrote, “The benefits of 

chemistry have helped all of us live longer and healthier lives” (2). The ACC frequently 

touts the health benefits of chemicals in general, and in the documents I examine in this 

case study, they never directly respond to the EWG’s allegations of harm related to PCBs 

or any chemical family. The ACC instead focuses exclusively on the benefits of 

chemicals. They wrote, “the Centers for Disease Control and Prevention (CDC) has 

worked to assure the public that: ‘Just because people have an environmental chemical in 

their blood or urine does not mean that the chemical causes disease.’ In fact, many 

chemicals, such as those in medicines and purifiers, actually do just the opposite.” (“Key 

Points on Biomonitoring” 1). The ACC’s focus is on the helpful results of chemicals, 

such as medicines, soaps, and purifiers, while the EWG maintains a focus on particles left 

over from burning garbage and other toxic side effects (13). The ACC wrote, “From 

clean drinking water to life-saving vaccines, chemistry and the products of chemistry 

play a critical role in protecting and advancing public health” (“Biomonitoring and 

Chemistry” 2). The ACC’s focus on cleanliness and medicine is a stark contrast to the 

EWG’s focus on industrial incineration and grease resistant coatings (17). The EWG 

raises issues that ACC never addresses. Instead, it creates its own narrative, leaving the 

EWG unanswered. Beck criticized risk communication between competing experts that 

use this kind of non-engaged dialogue with each other: “The two sides talk past each 

other. Social movements raise questions that are not answered by the risk technicians at 

all, and the technicians answer questions which miss the point of what was really asked 
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and what feeds public anxiety” (Risk Society 30). The EWG and the ACC are talking past 

each other. The ACC does not respond to the EWG’s information related to specific risks. 

By not engaging in the discussion that the EWG raised, the ACC and the EWG seem to 

be having two completely separate conversations, instead of one conservation about 

prenatal exposure to industrial chemicals. 

When the ACC does respond to chemical side effects, they are clear that any side 

effects remain in the realm of the potential. Unlike the EWG, who has rhetorically moved 

side effects from the latent realm to the visible realm, the ACC relegates unwanted side 

effects to the merely potential. They wrote, “In addition to individual company research, 

the chemical industry as a whole is committed to long-range research to expand scientific 

knowledge and to continue evaluating chemicals and their potential impact on human 

health and the environment” (“Biomonitoring and Chemistry” 2, emphasis added). The 

ACC frequently refers to “potential health effects” and emphasizes how complex the 

science is that is required to make health claims. They wrote, “Understanding the 

potential effects of our environment – including the wide array of physical, biological, 

social, behavioral and chemical factors that can have both positive and negative effects 

on human health – is incredibly complex” (“Biomonitoring and Chemistry” 2). Without 

clear data, the ACC does not seem to place any negative side effects into the realm of the 

actual. 

Another rhetorically significant move the ACC makes is to distinguish between 

acceptable levels of exposures and unacceptable levels of exposure. For the EWG, any 

exposure is unacceptable. Although they do indicate ranges of exposures (see Figure 10), 
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their emphasis is on detection at any level and the presence of chemicals in the body. The 

ACC counters that the detection itself is not significant. They wrote, “We must avoid the 

misuse of biomonitoring data. Used incorrectly, information on the mere presence of 

trace amounts of substances in the body may be misinterpreted and could create 

unwarranted alarm” (“Issue Brief” 1, emphasis added). The ACC reports that some levels 

of chemicals in human bodies are considered acceptable. They wrote, “current levels of 

most environmental chemicals detected in the U.S. population are generally thought to be 

well below those considered to be associated with adverse effects” (“Biomonitoring and 

Chemistry” 2, emphasis added). Even though the ACC is arguing that the levels of 

chemicals found through biomonitoring studies are acceptable, the qualifiers and hedges 

in their statement call into question exactly what their claim is. They write that “most 

environmental chemicals” have acceptable levels, but do not name those chemicals that 

are considered to fall outside acceptable levels. Also, their claims of “generally thought 

to be” and “considered to be associated” show a hesitancy to make a stronger claim about 

safety or actually cite research that would support this claim.  

Beck challenges the general idea that there are acceptable levels of chemicals in 

the body. He wrote: 

It remains the secret of the architects of acceptable values how acceptable 

values can be determined for individual substances. It is not completely 

fanciful to claim that acceptable values have to do with notions of the 

toleration of substances by people and nature. The latter, however, are the 

collecting vessels for all sorts of pollutants and toxins in the air, the water, 
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the soil, food, furniture, etc. Whoever would determine threshold levels of 

toleration must take account of this summation. (Risk Society 66, emphasis 

in original) 

Beck rejects the idea that there can be any acceptable level of an individual substance 

because human bodies collect all kinds of exposures. The interactions between these 

chemicals are unknown, so to consider the level of an individual chemical without 

considering how it interacts with all the chemicals in the body does not give an accurate 

representation of the potential health effects. Beck further stated: 

How does it help me to know that this or that toxin in this or that 

concentration is harmful or harmless, if I do not know what reactions the 

synergy of these multiple toxins provokes? It is already known from the 

field of internal medicine that medications can minimize or multiply each 

other’s effects. It is not completely misguided to surmise the same for the 

innumerable partial toxic effects permitted through acceptable levels. 

(Risk Society 67) 

The combinations of different chemicals collecting in people have unknown effects that 

examining the effect of a single chemical will not reveal. The EWG also stated this point 

in its report. When presenting their “Detailed Findings” section, they remind the reader of 

the 287 chemicals that were detected in umbilical cord blood. They wrote, “The dangers 

of exposure to these chemicals in combination has never been studied” (37). Like Beck, 

the EWG questions data that results from studies of an individual chemical. They wrote: 
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The mixtures comprising a typical baby’s body burden create an 

environment in the body that is drastically different from what is produced 

in toxicology studies, nearly all of which focus on single chemicals. … In 

a few cases, scientists have investigated the toxicity of mixtures designed 

to mimic chemical combinations found in the environment. … But as a 

rule, toxicologists have not investigated mixtures that are considered 

representative of those found in people, much less in sensitive 

subpopulations such as developing children. (40) 

The EWG calls attention to the difference between the effect of a single chemical versus 

how chemicals combine and potentially create unanticipated effects. Not much scientific 

research has been done on chemical combinations that are likely to appear in the body, so 

the effects of individual chemicals in the body might be compounded by an unknown and 

unanticipated mixture of chemicals. The ACC does not respond to the effects of chemical 

mixtures, but instead they focus on the acceptable levels of “most environmental 

chemicals” (“Biomonitoring and Chemistry” 2). This focus on acceptable levels of 

individual chemicals obscures the summative impact that all chemicals have in the body. 

Beck wrote, “Of necessity, people are threatened in their civilizational risk positions not 

by individual pollutants, but holistically” (Risk Society 67). The ACC does not 

acknowledge this holistic pollution. Again, the EWG and the ACC seem to be talking 

past each other, and the ACC never responded to the issue of chemical combinations with 

unknown effects. 
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In summary, the EWG made clear links between the presence of industrial 

chemicals in blood with a negative impact on human health, particularly children’s 

health, while the ACC denied any linkage between health and chemicals. The EWG 

echoed Beck in their claims that any detection of chemicals in people is cause for alarm, 

regardless of the level or concentration. The EWG acknowledged the uncertainties about 

some of the health effects related to exposures and also the uncertainties about the effects 

of chemical mixtures in the blood. For the EWG, this is further evidence of the problems 

inherent in chemical exposures. While we might not be sure of all the effects, we can be 

sure that mixing chemicals at high levels is likely to have negative side effects. The EWG 

constructs a realist perspective of risk that focuses on how the dangers of modernity “are” 

real. They are not a construction of reality, but they represent reality itself. The ACC, on 

the other hand, privileged the cautious, evidence-seeking approach that denies links 

between chemicals and human health until there are clear data that prove them. The ACC 

also reassured the public that there are acceptable levels of chemicals for people, so the 

mere presence of a chemical is not in and of itself cause for alarm. They presented a 

reality that the material effects of chemicals are not known.  

 

Uses of Biomonitoring Data 

This case study examines how the ACC and the EWG, which are both openly 

persuasive groups, attempt to influence public attitudes about chemical exposures. In this 

section, I analyze how each group uses rhetorical strategies to present biomonitoring data. 

The EWG frames the usage of data derived from biomonitoring studies as an appropriate 
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data point to assess the effectiveness of public health initiatives and to direct policy. The 

ACC argues that biomonitoring data are only useful to verify exposure has occurred or to 

track trends in exposure. As shown in the previous section, the ACC rejects the EWG’s 

linkage of chemicals to human health problems. In this section, I continue to show the 

ACC’s reluctance to admit negative side effects related to chemical exposures. By 

comparing these rhetorical approaches, I contribute to understanding the rhetorical 

processes being used by these competing groups to sway public opinion ultimately 

toward public policies related to chemical exposures. 

 

Definitions of Biomonitoring and Body Burden 

The EWG and the ACC present the scientific activity and definition of 

biomonitoring in starkly different ways. In the EWG’s report, they refer to “body burden” 

data more frequently than “biomonitoring” data, and when they do reference 

“biomonitoring,” it is synonymous with body burden studies. They do not use the term 

“biomonitoring” until page 37 of their report, and the report itself is titled, Body Burden: 

The Pollution in Newborns. The EWG shows a clear preference for the more 

metaphorically rich and potentially persuasive phrase, “body burden” instead of 

“biomonitoring.” “Body burden” as a phrase connotes a sense of weightiness and an 

additional burden that body must bear. 

The two groups, EWG and ACC, define biomonitoring differently. Definitions 

can function rhetorically. As Schiappa explained, definitions are “human-made, not 

found; constructed, not discovered” (106). Walton distinguished between definitions that 
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function as arguments and those are explanatory (126). In this case study, the EWG and 

the ACC exemplify this argumentative type of definition that is constructed through 

rhetorical practices. The definitions of “biomonitoring” and “body burden” are still 

actively debated, and their definitions remain persuasive, not explanatory, at this point. 

The EWG defines body burden in the report not through a formal definition or 

explanation of the science behind biomonitoring, but instead they define it more 

contextually around the meaning that public audiences can relate to. They wrote: 

(T)he umbilical cord carries not only the building blocks of life, but also a 

steady stream of industrial chemicals, pollutants and pesticides that cross 

the placenta as readily as residues from cigarettes and alcohol. This is the 

human ‘body burden’ — the pollution in people that permeates everyone 

in the world, including babies in the womb. (13)  

From this contextual definition, body burden is defined as the “pollution in people” from 

chemicals, pollutants, pesticides, cigarettes, and alcohol. The EWG is creating an 

argument about data derived from biomonitoring studies that creates a persuasive 

definition of biomonitoring. Later in the report, they wrote, “researchers at two major 

laboratories found an average of 204 industrial compounds, pollutants, and other 

chemicals in 10 newborn babies, with a total of 287 chemicals found in the group. 

…Scientists refer to this contamination as a person’s body burden” (37). Again, the EWG 

makes a clear connection between chemicals and contamination in the body. The 

metaphor of the body being burdened with contamination is strong in the phrase “body 

burden,” much more so than the more scientific-sounding “biomonitoring.” Also, the 
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EWG stated that scientists call this “body burden,” which gives scientific credibility to 

the metaphor. If scientists refer to chemicals in the body as “body burden,” the EWG’s 

suggestion is that scientists must recognize this is an additional burden to the human 

body, one that it does not naturally carry. The EWG defines “body burden” 

metaphorically and uses that phrase much more frequently than they do “biomonitoring.” 

The ACC never used the term “body burden” in the reports I examined for this 

case study. They always used “biomonitoring” and did not connect it to chemicals. The 

ACC defined biomonitoring as follows: 

Biomonitoring is the measurement of specific substances in the human 

body, usually through the analysis of blood, urine, breast milk and tissue 

samples. Typically, biomonitoring studies rely on informed volunteers to 

provide samples of fluid or tissue at a single point in time. Samples are 

then analyzed to measure trace concentrations of a predetermined set of 

naturally occurring and/or manmade substances that may be present. The 

detection of a substance simply indicates that an exposure may have taken 

place prior to obtaining the sample. (“Biomonitoring: Frequently Asked 

Questions” 1) 

As shown in this definition, the ACC emphasizes “substances” and not “chemicals.” 

They also define the substances as being either “naturally occurring and/or manmade,” 

which is consistent with the analysis in the first section of this chapter where I found the 

ACC does not rhetorically separate chemicals produced naturally from the body from 
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industrial chemicals.12 As compared to the EWG, the ACC does not present these 

measurements of substances as a “burden.” The biomonitoring data show detection of a 

substance that “simply indicates than an exposure may have taken place” 

(“Biomonitoring: Frequently Asked Questions 1, emphasis added). For the ACC, 

biomonitoring does no more than indicate exposure, and the exposure is only potential, as 

evidenced by their use of “may have taken place.” Biomonitoring does not indicate any 

burden placed on the body for the ACC, unlike the EWG’s construction of body burden. 

Both groups present persuasive definitions of biomonitoring, which supports Schiappa’s 

theory that definitions are constructed and not absolute. The definitions are still 

functioning as an argument and are persuasive definitions. This kind of definition “suits 

political needs, driven by powerful interest groups” (Walton 121) with different interests 

in how biomonitoring is defined. If the EWG can successfully define biomonitoring as 

helping make body burden visible, then they create a powerfully persuasive definition 

that links their data to human health. If the ACC can successfully define biomonitoring as 

the simple “measurement of substances,” then they can remove the implications of 

“burdening” the body through these substances. These persuasive definitions of 

biomonitoring support each group’s competing interests. 

 

                                                 
12 Also of note in this definition is the ACC’s statement that samples are obtained from 
“informed volunteers.” While the ACC does not directly address the EWG’s report in this 
definition, the ACC might be indirectly questioning the EWG’s usage of Red Cross 
samples. 
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Usage of Biomonitoring Data 

Building on their competing definitions of biomonitoring, each group puts 

forward their interpretation of the appropriate usage of biomonitoring data that is 

consistent with their own persuasive definition. The EWG argues for broad usage of 

biomonitoring data to inform public policies, while the ACC sets limits on the usefulness 

of biomonitoring data. The first step for the EWG in using biomonitoring data effectively 

is to document all the chemicals that are in blood, specifically umbilical cord blood in 

this case study. The EWG found a total of 287 chemicals. They summarized the impact 

of this finding by stating, “The study found a broad array of pollutants that collectively 

are known to present potential risks to nearly every organ and system in the body” (37). 

By locating and naming the vast array of chemicals in the body, they establish the body 

burden that helps support the need for policy shifts because they link specific chemicals 

to specific health threats, as analyzed in the previous section.  

The EWG presented their findings as ground-breaking because they documented 

the first detection of some of these chemicals in umbilical cord blood. They wrote, “To 

our knowledge this work represents the first reported cord blood tests for 261 of the 

targeted chemicals, and the first reported detections of at least 209 chemicals” (37). The 

purpose of detecting chemicals in umbilical cord blood is made implicit by the EWG’s 

consistent linking of chemicals with human health conditions. For the EWG, the need to 

conduct body burden studies is clear. Once the chemicals present in umbilical cord blood 

are made visible via biomonitoring studies, the chemicals should be regulated so their 

production can be limited. They wrote, “Biomonitoring can fill data gaps and reduce 
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uncertainties inherent in traditional exposure and risk assessment, leading to more fully 

informed public health policies” (58). If the public audience agrees that chemicals cause 

harm to people, particularly babies, then the results of biomonitoring studies can be a call 

to action. Biomonitoring helps with the important need to “fill data gaps” in order to 

make the extent of body burden clear. Then, body burden data can be used for what the 

EWG argues is its appropriate purpose. The appropriate use of biomonitoring is 

explained by the EWG as follows: “Scientists and regulators use body burden data 

(biomonitoring studies) to estimate human health risks from exposures to industrial 

chemicals, to set public health policies that protect against these risks, and to track the 

success of these policies in reducing exposures” (56). These three roles of biomonitoring 

are paramount: to estimate risks from exposures, to create policies that limit the risks, and 

to analyze trends in health after the policies are in effect.  

The EWG’s first purpose of conducting biomonitoring studies, to estimate risks 

from exposures, is refuted by the ACC. They argued consistently that “detection of a 

substance in the body indicates only that an exposure has taken place; it does not indicate 

whether an exposure has resulted in any adverse health effect” (“Biomonitoring and 

Chemistry” 1). The ACC sets the role of biomonitoring in a much more limited manner. 

They described biomonitoring’s usefulness as follows: “Biomonitoring is a powerful tool 

that helps scientists, physicians, and public health officials better understand human 

exposure to environmental substances” (“Biomonitoring and Chemistry” 1). All 

biomonitoring can do is help “scientists better understand human exposure” (“Key Points 

on Biomonitoring” 1). The ACC argued that the use of biomonitoring data by itself as a 
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tool to inform public health policies is inappropriate. They describe the CDC’s 

biomonitoring study, which helps the scientists to:  

 Establish average exposure levels among Americans;  

 Establish and compare biomonitoring data across subgroups by 

age, sex and ethnicity;  

 Measure trends in exposure over time;  

 Set priorities for additional research; and  

 Verify the efficacy of selected pollution controls and other public 

health policy measures. (“Biomonitoring FAQ” 3).  

The limitations that the ACC places on biomonitoring data’s usefulness limits any action 

that could be taken based on the data alone. Biomonitoring data alone cannot drive public 

health policies, according to this line of argument. However, “As biomonitoring studies 

and supporting research continue to advance, the relationships between exposure 

assessment and risk analysis will grow stronger and more meaningful for larger numbers 

of substances” (“Biomonitoring FAQs” 4). The problem for the ACC is a problem of 

knowledge. Their emphasis is on knowledge acquisition and research, which downplays 

the need for human interpretation in light of data that will almost always be uncertain.  

The ACC noted several limitations of biomonitoring data: “the data must be taken 

in context, as they do not provide information about (1) the source(s) of an exposure, (2) 

how long a substance has been in the body or (3) what effect, if any, a substance may 

have on human health. Without this context, unnecessary fears can arise” (“Key Points on 

Biomonitoring” 1, emphasis in original). They argue that not knowing the source of 
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exposure, how long the chemical has been in the body, and the health effect are all 

reasons that biomonitoring data cannot be used to understand body burden in people. 

Without knowing these elements, the ACC warns that the public might be unnecessarily 

scared. They wrote, “We must avoid the misuse of biomonitoring data. Used incorrectly, 

information on the mere presence of trace amounts of substances in the body may be 

misinterpreted and could create unwarranted alarm” (“Issue Brief: Biomonitoring” 1). By 

placing strict limits on the appropriate use of biomonitoring data, the ACC places itself in 

the role of protector of the public’s interests. In Gerard’s letter to the EWG, he chastised 

them: “Indeed, your announcements in my view may well frighten the parents of 

newborns” (1). The ACC seeks to control the public’s perception of chemical exposures 

and detection in people by limiting the usefulness of biomonitoring data. The rhetorical 

move by the ACC to blame the EWG for frightening the public, specifically parents of 

newborns, exemplifies an element of risk society that Beck has theorized: the turn toward 

a scapegoat society. Beck wrote, “the risk society contains an inherent tendency to 

become a scapegoat society: suddenly it is not the hazards, but those who point them out 

that provoke the general uneasiness. …Is not the whole thing an intellectual fantasy, a 

canard from the desk of intellectual nervous nellies and risk promoters?” (Risk Society 

75, emphasis in original). The ACC shifts blame from the companies who created the 

hazards to the EWG, who detected and named the hazard for public audiences. The ACC 

argues that the EWG is scaring parents by announcing their finding of 287 chemicals in 

umbilical cord blood. This move ethically shifts the blame to the EWG, who has only 

pointed out the risks and not created them.  
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The “correct” usage of biomonitoring, according to the ACC, includes using 

biomonitoring as “part of an overall strategy that relies upon a strong scientific 

foundation to help take the guesswork out of policy-making” (“Issue Brief 

Biomonitoring” 1). However, “guesswork” is part of how decisions are made; this is the 

substance of deliberative rhetoric. The limits of technoscientific scientific knowledge will 

never be reached. People need to make decisions, as Beck argued, based on the question, 

“how do we wish to live?” (Risk Society 28), which focuses the issue not on what is 

scientifically provable, but on what the ethical actions are in light of uncertain 

knowledge. The ACC’s rhetoric of delay is consistent with their stance that chemicals 

have not been absolutely proven to cause harm and that detection of a chemical does not 

mean that human health is at risk. However, as Gross and Walzer wrote: 

Although rules must exist because no organization can deliberate every 

issue that challenges it, deliberation must also exist because technical 

reason cannot anticipate every contingency; neither can it resolve the 

cognitive, nor even address the ethical, dilemmas that such contingencies 

generate. (Gross and Walzer 86)  

Ethical implications are implicit in a risk society. In the light of scientific, technical, and 

medical uncertainty, decisions need to continue to be made. The ethical dilemma that is 

raised by biomonitoring data is one that will not be solved by more biomonitoring data.  

The EWG constructs a realist perspective of risk made visible by biomonitoring 

that focuses on how the dangers of modernity are real and are destructive. They 

communicate this reality through portraying body burden data as being directly linked to 
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human health and an essential input into public policies. They present clear, physical 

links between biomonitoring and public health efforts that make focus on real, material 

effects. The ACC, on the other hand, denies the reality that the EWG presents. They 

discount the material effects of biomonitoring data and focus instead on the potential to 

either misuse the data or scare the public with the data. By refusing to recognize the risks 

made visible by biomonitoring data, the ACC insists the risks do not exist and thus do not 

require any action, particularly any regulatory action. 

 

Role of Regulatory Action 

 Through constructing different material realities, the EWG and the ACC arrived 

at quite different conclusions on what should be done about prenatal pollution. The EWG 

advocated for significant regulatory change, while the ACC stated the current regulations 

are adequate. These two groups, the EWG and the ACC, represent non-traditional experts 

in risk communication, as they do not represent the traditional experts: “scientists, 

statisticians, actuaries, economists, and public health officials” (Grabill and Simmons 

426). The EWG is a non-traditional expert although they sponsored the scientific research 

that led to their Body Burden report. They are an openly partisan group who advocate for 

environmental causes. The ACC represents industry scientists, and they are also an 

openly partisan group who advocate for the chemical industry. Both groups are openly 

interested and invested in regulatory actions that would impact chemical production. 

These new experts use established patterns of risk communication to persuade the public 

audiences about how regulation impacts public policies. 
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EWG Advocates for Regulatory Reform 

 An important rhetorical move for experts is to influence and advocate for how the 

products that result from their knowledge are used. Waddell (1990) wrote that the 

technoscientific experts who created scientific work are socially responsible when they 

“lobby for appropriate application of their work” as well as “inform the public about the 

potential risks and benefits of their work” (381). Waddell clarifies that the experts are not 

the only parties who should have a say in the risks and benefits of their work, and he 

explains that “scientists themselves are not necessarily the first to recognize the risks 

inherent in their work” (381). Scientists recognize the role that public audiences take in 

setting policy. In order for the public to participate in setting policy, Waddell found that 

scientists “repeatedly emphasized the importance of education in science to prepare the 

public for participation in science-policy debates” (396). Otherwise, rhetors may engage 

in “willful deception” of an “unsophisticated audience” through technoscientific appeals 

to logos if the audience is not prepared to participate in policy making discussions 

centered on scientific debates (Waddell 395). Waddell found appeals to pathos less 

ethically challenging than deceptive appeals to logos made by scientists, such as 

misrepresenting facts and using innuendos, in order to influence policy decisions. 

Waddell’s analysis focuses on traditional scientists, while my own work focuses on non-

traditional experts who stand in for these traditional experts. Waddell’s analysis finds that 

scientists are interested in and not separate from how their work is regulated and used. 
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My own study examines how non-traditional experts advocate for policy related to 

scientific and technical products.  

The EWG advocated for regulatory reform and policy changes through a series of 

rhetorical moves throughout the report. As Carolyn Rude described, in order to change 

policy, people must first be convinced that the underlying argument is sound. Then, a 

report can “go beyond good arguments to plan for implementation” (Rude 280). The 

EWG follows this approach. They first establish the material effects of pollution through 

a close examination of the physical characteristics of chemicals and their impacts on 

human health. They also establish that biomonitoring data can be used to estimate risks 

from exposure, because they have drawn a clear connection between exposure and human 

health. Once establishing this clear, direct connection between negative impacts on 

human health and exposure to chemicals, the EWG advocated for policies that would 

limit human exposure to chemicals. My analysis supports Waddell’s findings in seeing a 

consistent approach by both scientists and non-scientists, who nonetheless act as experts, 

to educate the public so they can meaningfully participate in democratic policy setting.13 

The EWG empowers the public audience because they are legitimizing subpolitical or 

non-authorized actors as expert advocates related to prenatal exposure. Audiences are 

encouraged to make better consumer choices, and they are also encouraged to protect 

children from environmental pollutants through becoming knowledgeable and conversant 

in the specialized knowledge necessary to make informed decisions. The EWG does not 

                                                 
13 The EWG displays some inconsistencies in its treatment of audience, as discussed in Chapter Four, by 
encouraging social action through consumerism but not through public advocacy for regulatory reform. 
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engage its public audience as advocates for specific regulatory reform, although that is 

the action they advocate for in the report. 

The EWG advocates for a higher level of regulatory involvement. In both the 

Executive Summary as well as the Recommendation section, they argue that the Toxic 

Substances Control Act (TSCA) needs major reform. They first created an analogy to 

previous successful uses of regulation to limit exposure to pollutants. They wrote, 

“Decades-old bans on a handful of chemicals like PCBs, lead gas additives, DDT and 

other pesticides have led to significant declines in people’s blood levels of these 

pollutants” (16). In this statement, the EWG showed a direct relationship between 

regulation that bans chemical production with declines in body burden of those 

chemicals.  

The EWG then detailed how the current federal law, TSCA, is insufficient and 

should be revised to be as successful as previous regulatory efforts were to limit 

exposure. The EWG described how old TSCA is. They wrote, “It has not been improved 

for nearly 30 years — longer than any other major environmental or public health statute 

— and does nothing to reduce or ensure the safety of exposure to pollution in the womb” 

(16). The age of TSCA is a persuasive reason for reform, given the vast changes in 

chemical production and volume of production over the past 30 years. The 

implementation of TSCA 30 years ago is another reason the EWG asserts it requires 

reform. They described how TSCA came into being: “The Toxic Substances Control Act, 

the 1976 federal law meant to ensure the safety of commercial chemicals, essentially 

deemed 63,000 existing chemicals ‘safe as used’ the day the law was passed, through 
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mandated, en masse approval for use with no safety scrutiny” (16). The EWG describes 

TSCA as validating all existing chemicals “en masse” in 1976 as being granted 

immediate safety approval. No additional testing was conducting on any of those 

chemicals before or after TSCA was passed. Another element of TSCA that the EWG 

uses as evidence of regulatory weakness is that safety studies are not mandated on 

chemicals. Instead, TSCA relies on “voluntary programs to gather more information 

about chemicals” but that these voluntary programs are “no substitute for a clear statutory 

requirement to protect children from the toxic effects of chemical exposure” (16). The 

EWG argued that because the Environmental Protection Agency cannot require safety 

studies on chemicals, there is no way to ensure that chemicals are safe for anyone, 

particularly “the unborn baby or young child” (33). The EWG maintains its focus on 

fetuses and babies when advocating for regulatory reform. This consistent theme of their 

report reinforces the persuasiveness construction of the innocent, vulnerable fetus. 

A further problem with the voluntary nature of TSCA is that “huge portions, 

including key health and safety findings, are routinely redacted as confidential business 

information, meaning that even state regulatory agencies are not allowed to review them” 

(33). The EWG’s emphasis on the proprietary nature of the information foregrounds the 

profit motive by chemical companies over the greater, social good that regulatory 

restrictions would create. As Beck described, business have a profit motive to produce 

risks. He wrote, “there are countries, sectors and enterprises which profit from the 

production of risk” (World Risk Society 62, emphasis in original). The EWG maintains 

the focus on the profit motive that underlies TSCA. They wrote, “If risks are identified 
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and action is contemplated, minimizing ‘unreasonable’ costs to industry is the TSCA 

mandate, no matter how serious the risks and no matter the population that bears them — 

even unborn babies” (33). The goal of reducing cost to the industry foregrounds the profit 

motive of the chemical companies. The juxtaposition of the profit motive next to the 

vulnerability of “unborn babies” continues to reinforce the theme that the EWG seeks 

greater social good through regulatory reform instead of industry’s profit motives.  

Another shortcoming of TSCA is that it prevents precautionary action when there 

is scientific uncertainty. According to the EWG, TSCA requires “certainty of harm before 

actions can be taken to protect the public health” (33). The Precautionary Principle argues 

that given the inherent scientific bias, uncertainties, and incomplete information in risk 

analysis, precaution should be used when making risk decisions. It places the burden of 

proof of the propagator of the risk instead of the recipients of the risk. The EWG’s stance 

supports pre-emptive action and finds flaw in a federal law that allows chemicals with 

uncertain health effects to remain unregulated. 

The EWG argued that the current, voluntary measures are not effective at 

reducing exposures to chemicals, particularly in children. They advocated for a law that 

protects children “from chemical exposures, and that to the maximum extent possible 

exposure to industrial chemicals before birth be eliminated entirely” (34). Their 

recommendations for revising TSCA include requiring chemical manufacturers to prove 

their chemicals are safe for children and allowing the EPA to require safety studies. The 

complete list of recommendations for TSCA is found in the Body Burden report in 

Appendix G.  
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The EWG advocates for a move to federal regulatory action in light of the 

recognition of risks their report has made visible. In risk societies, once risks that result 

from modernization are recognized, political change can occur. Beck described the 

political dynamics that result from recognized risk:  

As poisoned eggs, wine, steaks, mushrooms or furniture, as well as 

explosions in nuclear or chemical plants demonstrate, where 

modernization risks have successfully passed through the process of social 

(re)cognition, the order of the world changes - even if little activity occurs 

at first. The limits of specialized responsibility fall. The constructions for 

neglecting the dangers collapse. The public gets a say in technical details. 

(Risk Society 76, emphasis in original) 

When risks are recognized, they become real and change the world through their 

recognition. Beck acknowledged that change may be slow. The ultimate result will be the 

businesses that created the risks will be “confronted with the kinds of questions that were 

previously used to prosecute prisoners caught red-handed” (Risk Society 76).  

In order to change the world and end the “cozy capitalist consensus” (Beck, Risk 

Society 76), much advocacy work needs to be done by groups such as the EWG. As Rude 

found, reports detailing technoscientific details are “part of a series of publications that 

keep driving the message to the various audiences with power to influence practice and 

policy. Change of values and of infrastructure cannot happen until citizens and policy 

makers decide to make them happen” (Rude 283). Indeed, the federal bill that coincided 

with the EWG’s Body Burden report, the 2005 Kid Safe Chemicals Act, did not pass. 
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This bill included many of the recommendations the EWG supported in its report. Social 

change is a slow process. Rude notes that because delivery affects how a report will 

influence policy over a period time, “The message will fail if it conceived to be contained 

by the single speech or the single publication” (Rude 283). Instead, the EWG’s report can 

be viewed as the opening salvo of what is likely to be a long process of bringing the 

recognition of risks into public awareness. Indeed, in 2010, during the writing of this 

dissertation, further federal legislation, the Safe Chemicals Act of 2010, is being debated 

in Congress. That bill embodies many of the same recommendations made by EWG in 

2005. Social change that includes public policy is a slow process and includes multiple 

publications that eventually impact policy. The rhetorical success or failure of the EWG’s 

Body Burden report cannot be assessed because it is part of an ongoing effort toward 

social change. 

 

ACC Asserts Current Regulatory Policies are Adequate 

 While the EWG advocates for regulatory reform, the ACC states that the current 

regulations are effective in limiting exposure to substances. In the reports that I examined 

for this case study, the ACC does not specifically address TSCA by name, but they refer 

more generally to policies that regulate the industry as well as self-regulation. They write, 

“For more than 30 years, a combination of regulatory controls, voluntary programs and 

continuously improving technologies in the U.S. have been very effective in reducing 

human exposure to substances involved in manufacturing these products” (Biomonitoring 

and Chemistry” 1). The ACC describes three methods that regulate the chemical industry: 
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government controls, voluntary programs by chemical manufacturers, and better 

manufacturing techniques. Through these three methods, the chemical industry is 

regulated adequately, they argue. The reason that biomonitoring studies can detect 

chemicals in blood is because, “today’s advanced technology allows the detection of 

smaller and smaller amounts of substances in humans and the environment 

(“Biomonitoring and Chemistry” 1). The ACC argues consistently that the amount of 

chemicals in blood is really quite tiny but that advanced technology allows those tiny 

amounts to be made visible. They continue that argumentative theme when addressing 

regulatory issues as well. For the ACC, current policies and self control are working; it is 

the nature of biomonitoring technology that is changing and making smaller amounts 

more visible.  

 The ACC stated that exposures from chemicals have been reduced and that 

biomonitoring data confirm this. They wrote, “Also reassuring is the fact that 

biomonitoring data also demonstrate that pollution controls have reduced exposure to 

many potentially harmful substances, including lead and mercury
 
(“Key Points on 

Biomonitoring” 1, emphasis in original). The ACC does not cite specific sources in this 

claim of reduced exposure, so its accuracy is difficult to verify. The ACC is consistent in 

the way it ignores the specific, concrete details the EWG provides and instead generalizes 

about “potentially harmful substances.” They point to success in reducing lead exposure, 

which is related to strict government controls and regulation surrounding lead in 

consumer goods and housing. Their argument is that biomonitoring data show that 

exposure to lead and mercury has decreased thanks to pollution control. They do not 
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discuss the 276 specific chemicals the EWG detected in umbilical cord blood. Instead, 

they frame the discussion around an already enacted piece of regulation that was 

successful. It is an odd argument to make: that regulation related to lead was successful 

but that no further regulation is required because lead exposure has been reduced. The 

argument assumes that reader is concerned about lead, not the 276 chemicals the EWG 

detected in newborn blood. However, the EWG is explicit about the vast amounts of 

different kinds of chemicals that were located in umbilical cord blood. The ACC does not 

respond to those findings, but remains general in its reports. The generality of their 

reports may not be perceived as persuasive as the EWG’s explicit details. As Waddell 

(1990) noted, “Rhetoricians have long pointed out that the concrete tends to have greater 

persuasive force than the abstract” (387). The ACC redirects ethical discussions about 

concrete findings into arguments that are so general in their nature that concrete action 

appears misguided. Taking measures to prevent exposure would require the ACC to 

assess the extent and reliability of the EWG’s data and respond to it explicitly. However, 

the ACC does not engage in this level of detail in the reports I examine for this case 

study. 

 The ACC also emphasized the cooperative nature of chemical companies with 

government and science. They wrote, “The manufacturers of chemical products work 

hand-in-hand with government agencies and the scientific community to advance 

knowledge about the safety of our products so that we can continue to deliver innovation 

that enhances human health and the quality of our lives” (“Biomonitoring and Chemistry” 

1, emphasis added). The implication is that chemical manufacturers are already engaged 
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in continuous conversations with regulators and scientists to ensure two things: safety and 

innovation. The chemical manufacturers’ self regulation and self control is sufficient, 

they argue. Therefore, no further regulation is required.  

The ACC does not acknowledge any profit motive in the chemicals they create. 

They consistently emphasized the positive impacts on health and modern conveniences 

and ignored the harmful effects of the chemicals that are produced by the companies they 

represent. This disavowal of responsibility for the harm of their products is an ethical 

issue. In a risk society, Beck described how causes and effects are difficult to pin down. 

The scientists create the knowledge that allows the manufacturers to create the pesticides 

and chemicals; the farmers use the pesticides, and manufacturers use the chemicals. The 

consumers purchase the products. This cycle of complicity makes responsibility difficult 

to determine, and so no one is responsible. Beck wrote:  

This reveals in exemplary fashion the ethical significance of the system 

concept: one can do something and continue doing it without having to 

take personal responsibility for it. It is as if one were acting while being 

personally absent. One acts physically, without acting morally or 

politically. (Risk Society 33, emphasis in original) 

Ethical responsibility is lost when all the actors in a risk society are complicit. However, 

instead of ignoring ethical responsibility, Walzer and Gross assert that professionals must 

act as “responsible human beings with the capacity to deliberate about an unknown 

future” (432). In a global risk society, we should all be responsible for pollution. 
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These risks are not yet fully recognized. As Rude and Beck both described, the 

move to social action is a process; it does not result from the publication of one report, 

such as the EWG’s Body Burden report. But if and when the risks from manufactured 

chemicals are recognized as environmental hazards and negatively impacting human 

health, the role of regulation, policy, and the government will become paramount as 

industry’s ability to govern itself decreases. As Beck wrote: 

Questions that fall within the sovereignty of industrial management, such 

as details of product planning, production processes, types of energy and 

disposal of wastes are no longer just questions for plant management. 

They become instead hot potatoes for governmental policy-making, which 

can even compete with the problems of unemployment in voters’ opinions. 

(Risk Society 78, emphasis in original) 

In risk society, industry’s ability to self-regulate will be questioned and seen to be 

insufficient. Public policies, informed heavily by the public, will regulate decisions that 

previously were informed by business choices.  

 

Conclusion 

Risk is both immaterial/discursive and also has material impacts and practices that 

are communicated. This chapter focused on how the EWG constructs material and bodily 

impacts of risk that stem from the production of industrial chemicals and how the ACC 

communicates a different view of the material effects of chemicals. The EWG’s realist 

perspective of risk “cancel(s) their very constructedness” (Beck, World Risk Society 26). 
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By canceling the constructedness and focusing instead on the reality, the EWG 

emphasized the material effects of risk and created knowledge about risks. The EWG’s 

Body Burden in Newborns report constructs a reality that is challenged by the ACC.  

The EWG has a consistent narrative that risks are real and that chemicals are 

linked to negative impacts on human health. By creating this clear linkage, their call to 

social action through regulatory reform and consumer action is logical and persuasive. 

The ACC offered a narrative that chemicals are helpful and their residue is insignificant. 

Their constructions of reality makes regulatory action seem unnecessary; why regulate 

chemicals if chemicals are not dangerous? 

 The EWG and the ACC are engaged in an on-going debate that is not likely to be 

decided soon. The amount of scientific knowledge and expertise required to determine 

the veracity of their competing claims is significant. However, a socially constructed risk 

communication model would provide public audiences with an open and participatory 

forum to share their knowledge with the experts. In such a manner, the power structures 

that determine who gets to participate in risk communication are opened up. The EWG 

and the ACC are already opening these power structures by the nature of the expertise 

they bring. Their prominent role in addressing public audiences and structuring public 

opinion on this public scientific controversy has already opened the debate up to include 

non-traditional scientists. The controversy has already left the laboratory, and it is in the 

public realm. The public has an opportunity to participate meaningfully in the 

understanding and construction of risk related to prenatal exposure to chemicals and 

pesticides.  
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Because this case study represents some of the first texts in this ongoing debate, I 

remain aware of Carolyn Rude’s theory that reports designed to enact social change are 

part of an ongoing process and discussion. Individual reports cannot be considered as 

successes or failures in terms of social action, but they must be instead considered as part 

the rhetorical processes that will influence social policies over a period of time (274). 

When the public is fully involved in constructing knowledge and these risks are fully 

recognized, then social change can occur. Beck’s theory of a risk society depends upon 

the social recognition of the material impacts of risk. That social recognition is still in 

process, and the EWG’s Body Burden in Newborn report represents an attempt to 

influence the recognition.  
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Chapter Six:  

Conclusion 

  

This dissertation has examined how two non-traditional technoscientific experts, 

the Environmental Working Group (EWG) and the American Chemistry Council (ACC), 

have taken their messages about complex biomonitoring data directly to public audiences, 

bypassing both traditional experts such as scientists as well as the mass media. Instead of 

relying on peer-reviewed articles or popular press coverage of biomonitoring and body 

burden studies, these new experts have used rhetorical strategies to make persuasive 

claims about the meaning of chemical exposure in utero. This dissertation has extended 

our knowledge of rhetorical processes into how emerging technoscientific debates are 

being communicated by new, non-traditional experts. In this final chapter, I summarize 

the dissertation, provide key findings, discuss the limitations of the dissertation, and 

explore further areas of research. 

The purpose of this dissertation is to examine the rhetorical strategies used by 

non-traditional experts to communicate prenatal exposure to chemical pollution. I used a 

case study method to select the specific reports I analyzed. Because of the nature of a 

case study approach, the results are not generalizable to other biomonitoring studies. The 

case study approach provides a detailed account of how this particular debate between the 

EWG and the ACC used rhetorical strategies to communicate meaning to public 

audiences. Also, due to the boundedness of the case study approach, I did not analyze the 

specific reports that were published between July 14-15 by the EWG and the ACC along 
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with the larger context of the events that came before and after their publication. For 

example, federal bills were reintroduced in 2010 to reform the Toxic Substances Control 

Act. I did not examine these bills because they were not included in the limits of my case 

study.  

I analyzed the reports that were included within the bounds of my case study and 

identified specific categories that represented significant themes found throughout the 

reports. Following Beck, I understand risk to be both socially constructed through 

discursive practices as well as materially real through its physical impacts. I first 

analyzed the discursive categories of risk found in the EWG and ACC’s reports. I 

explored maternal representations and fetal representations as methods of socially 

constructing risk through discursive practices. While I analyzed arguments made by both 

the EWG and the ACC, both groups are not represented in all themes. The EWG 

foregrounds the role of the fetus, and implicitly, the mother, in its report, but the ACC 

does not directly discuss the mother or the fetus/baby in the reports I examined. I found 

that the EWG presents mothers as mostly invisible. Rhetorical scholars, such as Georges 

and Mitchell, have found mothers are increasingly being erased as the emphasis is 

focused on fetal health. I also found the EWG does not clearly distinguish between 

fetuses and babies. This blurring between fetuses and babies may be due partially to the 

nature of umbilical cord blood as a boundary object that links a baby to the womb as well 

as its first moments of life. The EWG’s rhetorical strategies combined the fetus and the 

baby to create an image of a vulnerable, innocent person with subjecthood, instead of a 

fetus inside a mother. The ACC did not directly address the representations of mothers or 
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babies. Instead, they turned the discussion to one that focused on the uncertainty of 

knowledge surrounding the data that are derived from the maternal and fetal bodies.  

An additional discursive element in the EWG and ACC’s reports is the role of the 

audience in risk communication. The EWG interpellates audiences as being potential 

advocates for regulatory change, activists through every day, consumer activities, and 

protectors of children. Although the EWG suggests roles such as these for its audience, 

they simultaneously seem to consider the audience as passive recipients of knowledge. 

Their major recommendation based on their biomonitoring findings is to reform the 

Toxic Substances Control Act. However, they do not provide a means for their readers to 

engage in this recommendation. They also do not discuss the federal legislation, the Kid 

Safe Chemicals bill, that coincided with the publication of their report. Because they do 

not ask their readers or even inform their readers of the proposed federal legislation, they 

do not seem to fully engage their public audience as their partners in advocating for 

social reform through regulatory practices. Nevertheless, the EWG’s publicly available 

report still serves to engage public audiences through an education of technical 

competencies (Endres).  

The final discursive element I analyzed was the treatment of scientific certainty 

and uncertainty by both rhetors. Through a coding of all the sentences in both sets of data 

according to Latour and Woolgar’s statement types, I found that the EWG and the ACC 

both use statements that represent accepted truths most frequently. Both groups present 

their arguments as being the accepted truth, although they present starkly different truths. 

The EWG concludes that we know enough about chemical pollution to act. The ACC 
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concludes that we know that we do not have enough evidence about chemical pollution to 

act. Given that each group presents a different version of truth, it is not surprising that the 

groups present the problem in different terms. In Miller’s (1990) terms, the EWG 

considers the data as a problem of human action, whereas the ACC seems to consider the 

data derived from biomonitoring studies as a problem of human knowledge. However, 

neither group embraces a rhetorical, participatory method of risk communication that 

truly engages local publics as necessary participants in “arriving at the best decision” 

(Katz and Miller 134). Both the EWG and the ACC also construct scientific ethos as a 

means of building credibility for their presentation of the issue. 

Following the analysis of how risk related to prenatal exposure to chemicals is 

socially constructed through discursive practices, I analyzed how risk is materially real 

through its physical impacts. I analyzed how the two competing non-traditional experts, 

the EWG and the ACC, communicate different versions of the material impacts of 

chemical exposures in utero. I examined how the two groups present characteristics of 

chemicals, the impact that chemicals have on human health, and how the two groups 

argue for the appropriate usage of biomonitoring data.  

The EWG presents a consistent message about risks related to chemicals. The 

message is that chemicals are linked to negative impacts on human health. They present 

the characteristics of the chemicals they detected in umbilical cord blood as being 

unnatural, dangerous, and omnipresent as byproducts of modern consumer practices. In 

accordance with the consistent message of chemicals as unnatural and dangerous, the 



 

 244 

EWG forges negative links between the presence of chemicals in umbilical cord blood 

with dangerous health implications.  

However, the EWG should ensure its appeals to fear based on connections 

between health conditions and chemicals are used ethically and appropriately. According 

to public health research, fear should be used to make public health appeals when suitable 

and appropriate reassurances are also provided (Janz, Champion, and Strecher 51). If the 

EWG is using fear as an ethical motivator, they should be clear about the likelihood and 

severity of the risks, and then combine this fear with efficacious responses to the risks. 

The EWG’s discussion of how to limit exposure to chemicals is not closely enough 

linked to limiting specific chemicals that are most harmful to mothers or fetuses. The 

EWG should state which chemicals are tied to which of their tips, so the audience can 

determine how to avoid some of the more deadly chemicals, such as PCBs, instead of 

grouping all chemicals into the same category. The National Research Council has 

recommended that communicating biomonitoring results to nonscientists should be a 

carefully considered process that indicates the level of uncertainty about thresholds and 

health effects (201-233). The EWG should attend more closely to this recommendation 

and offer specific action items to avoid specific chemicals it has identified as being 

particularly dangerous.  

The ACC presents chemicals as natural, useful to society, and relatively 

undetectable as an exposure amount. Consistent with their portrayal of chemicals’ 

characteristics as natural and helpful, the ACC rejects any linkage to negative health 

impacts at the current detectable levels. 
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The two groups also disagree over the definition and appropriate use of 

biomonitoring data. The EWG defines biomonitoring as making body burden visible, 

which helps links their data to human health. Therefore, the EWG presents biomonitoring 

data as powerful evidence of the need for regulatory reform. The ACC, however, defines 

biomonitoring as a simple measurement, which erases the implication of any “burdens” 

related to the data found. According to this line of thinking, there is no need for 

regulatory change based on biomonitoring studies because the data do not support such a 

finding. The ACC argued that no further regulatory involvement was needed because 

chemical companies already work voluntarily with government officials and scientists to 

ensure safety. The ACC does not seem to acknowledge the companies they represent 

create risks that may have negative impacts on human health. As Beck described, there is 

a cycle of complicity makes it difficult to assign responsibility to any single actor. Beck 

wrote, “This reveals in exemplary fashion the ethical significance of the system concept: 

one can do something and continue doing it without having to take personal 

responsibility for it” (Risk Society 33, emphasis in original). The ACC can deny ethical 

responsibility because there is an entire system of people involved in the production of 

chemicals. As Walzer and Gross wrote, people must act as “responsible human beings 

with the capacity to deliberate about an unknown future” (432). I would extend this 

responsibility to not just the technoscientific professionals, but also to the farmers, 

manufacturers, and the public who participate in this cycle of causality that creates risks 

of unknown proportion. 
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Together, the analyses on the social construction through discursive practices and 

the material impacts of chemicals provide a fuller depiction of embodied risk. Because 

this case study analyzes how two different rhetors communicate meaning about risky data 

found in umbilical cord blood, the case study allows me to build on Dickson’s notion of 

how multiple interpretations are produced when rhetors have competing, persuasive 

interests. This dissertation examined how maternal and fetal bodies are socially and 

discursively produced and what the physical and material effects of exposure on these 

socially produced bodies are. As Dickson suggested, material rhetoric can “read between 

these multiple inscriptions” of different rhetors and “map relationships among them” 

(311-312). In this dissertation, I have shown how the different rhetors create different 

meaning from the same biomonitoring practices that can be mapped to their openly 

persuasive and partisan narratives. While biomonitoring has been a practice controlled by 

traditional experts (e.g., scientists, epidemiologists, etc.), the EWG opened up the 

practice as non-traditional experts with an openly persuasive message. The ACC 

represents another non-traditional expert – lobbyists. Their messages about biomonitoring 

can be mapped back to their own partisan interests. These competing discourses “collude 

and collide” (Dickson 298) to destabilize our social understanding of the meaning of 

prenatal exposure. When competing experts, even non-traditional experts, disagree, the 

public negotiates their own mediated truth out of these multiple readings. The EWG and 

the ACC could involve the public by recognizing what Scott advocates. Scott wrote, 

“technoscience is not a set of discourse communities and practices distinct from, or 

merely influenced by, or embedded in the rest of culture” (“Rhetoric and Technoscience” 
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249). Technoscience is part of culture, and both the EWG and the ACC could engage in a 

fuller consideration of the social construction of knowledge related to chemicals. Because 

neither the EWG nor the ACC fully engages a public audience, the public is left to 

determine if either group has made a clear-cut case for whether the prenatal exposure is at 

a safe limit or not. The public also brings its own knowledge and expertise the public 

debate over the safety of prenatal chemical exposure, but the EWG and the ACC do not 

acknowledge or engage the public knowledge base.  

As Beck would likely remind us, the public is also asked to determine if there is 

any safe limit of chemical exposure. How do we determine whether “American babies” 

(Cook 1) are at risk or not? A definitive answer to such a question is outside the scope of 

this dissertation, but I have helped show how these two competing discourses have 

destabilized and complicated notions of prenatal and maternal risk and safety in light of 

modern, consumer practices.  

 Given that it is still open for debate whether or not prenatal exposure to chemicals 

is safe or risky, we remain responsible for ethical action. How can we make ethical 

actions if we don’t know everything? Will our limits of knowledge ever be reached? Can 

we determine safe and unsafe levels for every chemical produced, both individually as 

well as in combination with other chemicals in our bodies? It seems unlikely that 

scientific certainty can ever be attained in such a situation. It might then be tempting to 

think that we “are living in the hazardous age of creeping catastrophe” (Beck, “Risk 

Society and the Provident State” 40). Beck, however, champions embracing uncertainty 

in the face of the crushing pessimism of modern risk. He encouraged avoiding “being 



 

 248 

relieved of all responsibility for action” (38) and insisted that “everything can and must 

be rethought and re-examined. Only the naïve, ontological pessimism of certainty 

commits one to pessimism. Whoever cultivates doubt can and must resaddle the stallions 

of inquiry” (“Risk Society and the Provident State” 40). For Beck, attempts to attain 

scientific certainty create only more anxiety. It is only through accepting the limits of 

knowledge and acknowledging uncertainty that we can begin to act. Relinquishing our 

hold on certitude would illustrate we live in an unknowable place during uncertain times. 

Accepting uncertainty might, paradoxically, result in less anxiety. We may never reach 

the limits of knowledge and remain instead in the realm of scientific uncertainty. As 

Miller (1990) found, there are problems of human action that are different from problems 

of knowledge. Rhetoric can provide the means to deliberate ethically about how to act in 

the face of uncertain knowledge. The limits of scientific certainty should not constrain 

what we do with the information. This case study examined an example of taking 

scientific information and placing it in the late modern realm of how to move forward 

with ethical action, how to act as if we are ethical, when faced with uncertain scientific 

knowledge.  

 

Further Research 

When biomonitoring data are persuasively presented and used to inform public 

policy, as the EWG’s Body Burden report intended to do, significant social and 

environmental impacts are possible. We should understand how biomonitoring data are 

presented in order to craft effective and ethical public messages. This dissertation is an 
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initial attempt to understand the rhetorical messages for public audiences and how in the 

future public policies might be impacted by the arguments being made by the new 

experts. As Rude found in her study, “The report is part of a series of publications that 

keep driving the message to the various audiences with power to influence practice and 

policy. Change of values and of infrastructure cannot happen until citizens and policy 

makers decide to make them happen” (Rude 283). The EWG Body Burden report is one 

part of a series of publications that are attempting to influence public policies related to 

chemical exposures, both prenatal and otherwise. Further research related to this topic 

could explore how the EWG’s report interacted within the broader context to actually 

change or not change public policies. Continuing to follow the 2010 federal legislation 

and its outcomes would add an additional dimension to the study of how non-traditional 

experts communicate prenatal biomonitoring data and attempt to influence how the 

public understands and acts on the data.  

When biomonitoring data are persuasively presented, understanding what 

constitutes a persuasive representation of biomonitoring data is essential to crafting 

effective public messages. Therefore, an additional further area of research could involve 

audience surveys of how they are impacted by publicly reported biomonitoring studies as 

well as what they found persuasive about them. While I was able to analyze how each 

group used rhetoric strategies, I was not able to analyze how the strategies were 

perceived by public audiences. Nevertheless, by bounding my case study, I was able to 

provide a detailed and rich description of one debate that sheds light on the kinds of 

rhetorical strategies that are used to communicate prenatal biomonitoring data. As Asen 
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described, I “have pursued a preliminary microlevel analysis of this topic” in order to 

analyze “the purposeful character of the policy text” (139).  

An additional area of research will be the impact of emerging social media on 

communicating with public audiences. The impact of social media websites, such as 

Facebook and Twitter, is underexplored in its role of social advocacy. As non-traditional 

experts, such as the EWG and the ACC, become key rhetors in biomonitoring debates, 

their use of rhetorical strategies to engage public audiences becomes crucial in 

understanding how future public policies may be impacted by their messages. 
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Appendices 

Appendix A: Chemicals and pollutants detected in human umbilical 

cord blood. 
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Appendix B: Chemicals found in Newborn Babies 
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Appendix C: Letter from EWG to ACC 

 

 
Figure 13. Letter from Kenneth Cook, EWG President, to Jack Gerard, ACC President, requesting 
information on companies whose chemicals were located in umbilical cord blood (ewg.org). 
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Appendix D: Letter from ACC to EWG 

 

 
Figure 14. First page of letter from Gerard, ACC President, to Cook, EWG President, responding to 
EWG’s Body Burden report and letter. (ewg.org)14 

  

                                                 
14 The EWG created a PDF from the fax and posted it on their website, which is why the letter is shown at 
an angle in the figure. 
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Figure 15. Second page of letter from Gerard, ACC President, to Cook, EWG President, responding 
to EWG’s Body Burden report and letter. (ewg.org) 
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Appendix E: Follow up letter from EWG to ACC15 

 

Jack N. Gerard, President 
American Chemistry Council 
1300 Wilson Boulevard 
Arlington, VA 22209 

Dear. Mr. Gerard, 

You didn't answer my question, so let me repeat it. 

Which chemicals manufactured by the companies the American Chemistry Council 
represents have been detected in the blood of American babies? 

I'm asking that same question this week of a number of your member companies. Our 
review of the open literature indicates, surprisingly, that comparatively few of the 
thousands of chemicals your member companies produce have been tested for in human 
umbilical cord blood. 

Surely any chemical company that professes concern about the potential health impacts 
of their products would take the rudimentary step of testing to see if those products end 
up in people, especially during the period in life when people are most vulnerable to 

chemical insult� (sic) in the womb, during infancy, and throughout early childhood. 

What we want to know is whether or not your members have performed, but not 
published, laboratory tests to determine if their chemicals end up in babies through 
transplacental movement. 

If your member chemical companies have performed those tests, we ask that they make 
public the results. If they haven't tested, we would like to know why not. 

Our inquiry touches on important matters not only of public health science, but also of 
ethics and law. You may be aware of the lawsuit the Environmental Protection Agency 
filed against DuPont in 2004 for multiple violations of federal laws, including the Toxic 
Substances Control Act. Figuring prominently in EPA's complaint was the company's 
failure to report a 1981 finding of the Teflon-related chemical perfluorooctanoic acid 
(PFOA) in umbilical cord blood, in a study that measured the chemical in babies born to 
female employees. The EPA's complaint puts the matter very clearly: 

                                                 
15 No PDF was available on the EWG’s website. The text of this letter was included on their website. 
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"DuPont's failure to immediately inform EPA about the information concerning the 
human blood sampling [Teflon ingredient contaminating human cord blood] constitutes a 
violation of TSCA Section 8(e)..." (paragraph 46) 

"The Agency considers the human blood sampling information confirming transplacental 
movement of PFOA [the Teflon ingredient] to reasonably support the conclusion of a 
substantial risk of injury to health or the environment." (paragraph 47) 

"DuPont's failure or refusal to submit the human blood sampling information as required 
under TSCA Section 8(e) is an unlawful act..." (paragraph 52) 

If the ACC and your member companies are such big supporters of the CDC's national 
exposure assessment, why is it that not a single chemical company has nominated even 
one chemical for inclusion in the assessment? Why hasn't the ACC or your members 
recommended chemicals for testing by the CDC? 

We look forward to your response. 

Sincerely yours, 

Kenneth A. Cook 
President 
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Appendix F: Statement from Nancy Pelosi 
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Appendix G: Text of EWG’s Body Burden: The Pollution in Newborns 

 
Part 1  

Executive Summary 
Summary. In the month leading up to a baby’s birth, the umbilical cord pulses with the equivalent of 300 
quarts of blood each day, pumped back and forth from the nutrient- and oxygen-rich placenta to the rapidly 
growing child cradled in a sac of amniotic fluid. This cord is a lifeline between mother and baby, bearing 
nutrients that sustain life and propel growth. 
Not long ago scientists thought that the placenta shielded cord blood — and the developing baby — from 
most chemicals and pollutants in the environment. But now we know that at this critical time when organs, 
vessels, membranes and systems are knit together from single cells to finished form in a span of weeks, the 
umbilical cord carries not only the building blocks of life, but also a steady stream of industrial chemicals, 
pollutants and pesticides that cross the placenta as readily as residues from cigarettes and alcohol. This is 
the human “body burden” — the pollution in people that permeates everyone in the world, including babies 
in the womb. 
In a study spearheaded by the Environmental Working Group (EWG) in collaboration with Commonweal, 
researchers at two major laboratories found an average of 200 industrial chemicals and pollutants in 
umbilical cord blood from 10 babies born in August and September of 2004 in U.S. hospitals. Tests 
revealed a total of 287 chemicals in the group. The umbilical cord blood of these 10 children, collected by 
Red Cross after the cord was cut, harbored pesticides, consumer product ingredients, and wastes from 
burning coal, gasoline, and garbage. 
This study represents the first reported cord blood tests for 261 of the targeted chemicals and the first 
reported detections in cord blood for 209 compounds. Among them are eight perfluorochemicals used as 
stain and oil repellants in fast food packaging, clothes and textiles — including the Teflon chemical PFOA, 
recently characterized as a likely human carcinogen by the EPA’s Science Advisory Board — dozens of 
widely used brominated flame retardants and their toxic by-products; and numerous pesticides. 
Of the 287 chemicals we detected in umbilical cord blood, we know that 180 cause cancer in humans or 
animals, 217 are toxic to the brain and nervous system, and 208 cause birth defects or abnormal 
development in animal tests. The dangers of pre- or post-natal exposure to this complex mixture of 
carcinogens, developmental toxins and neurotoxins have never been studied. 
Chemical exposures in the womb or during infancy can be dramatically more harmful than exposures later 
in life. Substantial scientific evidence demonstrates that children face amplified risks from their body 
burden of pollution; the findings are particularly strong for many of the chemicals found in this study, 
including mercury, PCBs and dioxins. Children’s vulnerability derives from both rapid development and 
incomplete defense systems: 

• A developing child’s chemical exposures are greater pound-for-pound than those of adults. 

• An immature, porous blood-brain barrier allows greater chemical exposures to the developing 
brain. 

• Children have lower levels of some chemical-binding proteins, allowing more of a chemical to 
reach “target organs.” 

• A baby’s organs and systems are rapidly developing, and thus are often more vulnerable to 
damage from chemical exposure. 

• Systems that detoxify and excrete industrial chemicals are not fully developed. 

• The longer future life span of a child compared to an adult allows more time for adverse effects 
to arise. 
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The 10 children in this study were chosen randomly, from among 2004’s summer season of live births from 
mothers in Red Cross’ volunteer, national cord blood collection program. They were not chosen because 
their parents work in the chemical industry or because they were known to bear problems from chemical 
exposures in the womb. Nevertheless, each baby was born polluted with a broad array of contaminants. 
U.S. industries manufacture and import approximately 75,000 chemicals, 3,000 of them at over a million 
pounds per year. Health officials do not know how many of these chemicals pollute fetal blood and what 
the health consequences of in utero exposures may be. 
Had we tested for a broader array of chemicals, we would almost certainly have detected far more than 287. 
But testing umbilical cord blood for industrial chemicals is technically challenging. Chemical 
manufacturers are not required to divulge to the public or government health officials methods to detect 
their chemicals in humans. Few labs are equipped with the machines and expertise to run the tests or the 
funding to develop the methods. Laboratories have yet to develop methods to test human tissues for the 
vast majority of chemicals on the market, and the few tests that labs are able to conduct are expensive. 
Laboratory costs for the cord blood analyses reported here were $10,000 per sample. A developing baby 
depends on adults for protection, nutrition, and, ultimately, survival. As a society we have a responsibility 
to ensure that babies do not enter this world pre-polluted, with 200 industrial chemicals in their blood. 
Decades-old bans on a handful of chemicals like PCBs, lead gas additives, DDT and other pesticides have 
led to significant declines in people’s blood levels of these pollutants. But good news like this is hard to 
find for other chemicals. 
The Toxic Substances Control Act, the 1976 federal law meant to ensure the safety of commercial 
chemicals, essentially deemed 63,000 existing chemicals “safe as used” the day the law was passed, 
through mandated, en masse approval for use with no safety scrutiny. It forces the government to approve 
new chemicals within 90 days of a company’s application at an average pace of seven per day. It has not 
been improved for nearly 30 years — longer than any other major environmental or public health statute — 
and does nothing to reduce or ensure the safety of exposure to pollution in the womb. 
Because the Toxic Substances Control Act fails to mandate safety studies, the government has initiated a 
number of voluntary programs to gather more information about chemicals, most notably the high 
production volume (HPV) chemical screening program. But these efforts have been largely ineffective at 
reducing human exposures to chemicals. They are no substitute for a clear statutory requirement to protect 
children from the toxic effects of chemical exposure. 
In light of the findings in this study and a substantial body of supporting science on the toxicity of early life 
exposures to industrial chemicals, we strongly urge that federal laws and policies be reformed to ensure that 
children are protected from chemicals, and that to the maximum extent possible, exposures to industrial 
chemicals before birth be eliminated. The sooner society takes action, the sooner we can reduce or end 
pollution in the womb.  
 
Part 2 

Babies are vulnerable to chemical harm 
Parents know intuitively that babies in the womb are more vulnerable to the effects of industrial chemicals 
than adults. A pregnant woman may avoid using hair dye and nail polish, pumping gas, or painting the 
nursery, for example, to protect her baby. This intuition is backed by science that has unfolded primarily 
over the past two decades. In 1993 the National Academy of Sciences enumerated, in a Congressionally 
mandated study, the primary factors that contribute to children’s unique vulnerability to the harmful effects 
of chemicals (NAS 1993): 

• A developing child’s chemical exposures are greater pound-for-pound than those of adults. 

• An immature, porous blood-brain barrier allows greater chemical exposures to the developing 
brain. 

• Children have lower levels of some chemical-binding proteins, allowing more of a chemical to 
reach “target organs.” 
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• A baby’s organs and systems are rapidly developing, and thus are often more vulnerable to 
damage from chemical exposure. 

• Systems that detoxify and excrete industrial chemicals are not fully developed. 

• The longer future life span of a child compared to an adult allows more time for adverse effects 
to arise. 

The pace and complexity of growth and development in the womb are unmatched later in life. Three weeks 
after conception, an embryo, still only 1/100th the size of a water droplet, has nevertheless grown at such 
an explosive rate that were it not to slow down, it would be born literally the size of a million Earths. Over 
the next five weeks the baby constructs the beginnings of elbows, knees, eyelids, nipples, hair follicles on 
chin and upper lip, external genitals, primitive internal organs, a four-chambered heart, working fingers and 
toes, and even a footprint (Greene 2004). At no other time in life does a person create so much from so 
little in so short a time. Industrial chemicals that interrupt this intricate process can, at high levels, wreak 
havoc in the form of severe birth defects, or at lower levels cause subtle but important changes in 
development that surface later in childhood as learning or behavioral problems, or in adulthood in the form 
of certain cancers or perhaps neurodegenerative disease. 
A recent review by government scientists of the “critical windows” of vulnerability reveals an urgent need 
for public health policies that recognize childhood sensitivity (Selevan et al. 2000). Many of these windows 
of vulnerability are found in the early months of human pregnancies, when cells are multiplying and 
differentiating into specific tissues and organs. Exposures during these times can lead to permanent 
damage. But a child’s vulnerability continues long beyond early pregnancy: the central nervous system, 
immune, reproductive and endocrine systems, for example, continue to mature even after birth (NAS 1993, 
Makri et al. 2004). As a whole, these windows facilitate more pronounced risks and effects for chemical 
exposures in childhood than adulthood. For example, a mother’s exposure to dioxins, mercury, or certain 
pesticides during pregnancy could measurably harm her baby, while affecting her own health perhaps not at 
all. 
In a decades-long mercury poisoning disaster in Minamata, Japan that began in the 1950s, some babies 
born to women who ate mercury-polluted seafood died within days of birth, while their mothers were free 
of symptoms. Autopsies revealed that in adults, mercury induced lesions that were concentrated in a few 
areas of the brain. In the fetus, however, mercury spawned lesions over nearly the entire brain cortex. 
In the decades following Minamata, scientists have developed a much fuller understanding of children’s 
vulnerability to chemicals, discovering links between a host of health problems — including asthma, 
childhood cancer, and brain damage — and such common contaminants as solvents, pesticides, PCBs, and 
lead (Trasande and Landrigan, 2004). A recent National Academy of Sciences study suggests that 
environmental factors contribute to at least 28 percent of childhood developmental disabilities (NAS 
2000a). 
The latest research investigates not only relationships between disease and exposures, but the root causes of 
chemically-induced disease with in utero origins. This research pinpoints traits of a fetus that contribute to 
vulnerability: low levels of some chemical-binding proteins in the blood, immature excretion pathways, and 
an immature blood brain barrier, for instance, which combine to increase the transfer of chemicals from the 
blood to the aptly named “target organs” that may ultimately bear the harm. 
The risks to a baby derive not only from his or her physical makeup, but also from the very behaviors and 
events that prepare the baby for life outside the womb. Beginning in the fifth month of pregnancy, babies 
regularly swallow and breathe, building muscles essential for survival after birth. Through these actions, 
the lungs and the gut are filled, again and again, with the same amniotic fluid that collects the baby’s urine. 
Pollutants like plasticizers and pesticides excreted in urine accumulate in this fluid and are cycled right 
back into the baby’s body through the mouth and nose. And in the third trimester the mother’s body 
dissolves stored, maternal fat, shunting it to the baby through the blood, but with this fat the child also 
receives the persistent pollutants clinging to it, like PCB’s, flame retardants, and dioxins. Faced with such 
diverse exposures and armed with a body ill-equipped to rid itself of chemicals, it is small wonder that a 
developing baby so often proves vulnerable to chemical exposures (Makri et al. 2004). 
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Some studies are beginning to measure the sensitivity of a child relative to an adult for suffering impacts 
from chemical exposures. For instance, studies of mutagens called polyaromatic hydrocarbons (PAHs) — 
target chemicals examined in this study and waste products from burning gasoline and garbage — found 
that even though levels of PAHs are thought to be lower in the fetus than the mother (Srivastava et al. 
1986), the fetus bears more cancer-inducing DNA damage from the exposures (Whyatt et al. 2001). 
But health and environmental officials have been slow to act on the wealth of studies on childhood 
vulnerability produced in the past 20 years. After nearly a decade of review, the Environmental Protection 
Agency updated its cancer risk guidelines in 2003 to explicitly acknowledge the importance of childhood 
exposures. The agency concluded, after a review of 23 studies of early life exposures to cancer-causing 
chemicals, that carcinogens average 10 times the potency for babies than adults, and that some chemicals 
are up to 65 times more powerful (EPA 2005a). 
EPA’s new policy, though, targets only cancer. It leaves EPA with no formal policy regarding childrens’ 
vulnerability to chemicals that damage the immune system, the brain, or the hormone system, kidney, liver, 
lungs, thyroid or a host of other potential targets, even though plenty of evidence says that children face 
higher risks for harm.  
 
Guest Commentary 

Umbilical cord blood 
Dr. Alan Greene, July 142005 
http://www.drgreene.com/ 
No hunger is more intense than the hunger for oxygen. For babies before birth, their entire oxygen supply 
comes not from their fluid-filled lungs, but through a life-and-death channel to their mothers called the 
umbilical cord. It starts smaller than a human hair, but by the time of birth, the umbilical cord is a sturdy 
lifeline is as big around as an adult finger and 20 to 24 inches long. 
Very early in pregnancy, the fertilized egg floats independently, conservatively managing its own 
resources. Then, during a process called implantation, it burrows into the welcoming lining of the mother’s 
uterus. Enzymes melt away protective layers, and the two fiercely latch on to each other. This powerful 
connection ushers in an unequaled time of change and growth for the baby. The taps are wide open. 
Suddenly there is a luxurious amount of nutrition available. By Day 19 or 20 after conception, the embryo 
is floating, tethered to the placenta by a narrow stalk that will become the umbilical cord. The quiet, 
economic rearrangement of the early cells, the careful management of limited resources, gives way to 
overflowing surplus. By 4 months gestation, at least 75 quarts a day will flow through the umbilical cord. A 
typical blood cell will make a complete round trip every 30 seconds. Before it is finally cut, more than 300 
quarts of blood a day will flow through the umbilical cord. 
The umbilical cord is the living link through which a mother feeds her baby and removes its waste. The 
cord also becomes the conduit of an ongoing exchange, a silent conversation, where hormones from the 
mother and the baby signal changes in each other’s bodies. 
The umbilical cord consists of three blood vessels — two umbilical arteries and one umbilical vein — 
embedded in slippery connective tissue called Wharton’s jelly. The arteries spiral around the vein, giving 
the cord the toughness of a cable. At one end of the cord is the baby; at the other is the placenta. 
The baby’s heart pumps depleted blood out of its body through the umbilical arteries to the placenta. In the 
placenta, the arteries divide into smaller and smaller branches, finally breaking up into a network of tiny 
capillaries. These capillaries intertwine deeply with the mother’s blood, while staying separate. It is here 
that the exchange of materials — oxygen, hormone signals, nutrients, and waste — occurs. The baby’s 
capillaries then flow and combine into larger and larger venous blood vessels, finally joining in the large 
single umbilical vein. The replenished blood returns like a steady, unhindered river bringing the stuff of life 
to the fetus. 
In contrast, the mother’s blood in the placenta forms a free-flowing, living lake that bathes the fetal 
capillaries. Unlike the fetal blood in the placenta that is completely contained in blood vessels, maternal 
blood flows into about 80 to 100 small spiral arteries of the uterus that empty wide-open into this five-
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ounce lake of blood. The blood in the lake is refreshed completely three or four times each minute to 
supply the baby’s needs. 
Today, this most primal of lakes has become polluted with industrial contaminants. And developing babies 
are nourished exclusively from this polluted pool. They mainline the contaminants through their umbilical 
cord, injecting them into their veins more potently than any IV drug administration. 
At the time of birth, after the umbilical cord is clamped and cut, the blood remaining in the cord is often 
collected and stored because it is a valuable source of stem cells. The potency of stem cells comes from 
their ability to transform into other tissues, organs, and systems in the body. Stem cells are “young” in the 
best sense of the word, and full of potential. Each stem cell is like being dealt a valuable wildcard in a game 
of cards. 
Today, we use stem cells to regenerate people’s blood and immune system after they have been treated 
with chemotherapy or radiation to destroy cancer cells. Already, more than 45 disorders can be treated with 
stem cells from umbilical cord blood. Preliminary research suggests that stem cells hold great promise for 
treating important common conditions such as heart disease, stroke, and Alzheimer’s. Work is also 
underway to use stem cells to treat diabetes, muscular dystrophy, Parkinson’s disease, and spinal cord 
injury, among others. 
This is the same valuable blood that was analyzed in this study, and found to contain a startling array of 
industrial contaminants. It is the blood supply that bathed and nourished every cell of the baby while her 
organs and systems formed. It satisfied her hunger. The cord blood is an echo of the polluted lake within. It 
is tangible evidence that, after the cord is cut, the industrial chemicals that the mother was exposed to are 
now coursing through her baby’s veins as the little one first greets the world.  
 
Part 3 

Human health problems on the rise 
Over the past 50 years, as infectious childhood diseases like polio, smallpox, rheumatic fever, and 
diphtheria have largely been controlled, chronic conditions of less obvious origins have taken their place. 
Asthma, autism, attention deficit and hyperactivity disorders (ADD and ADHD), childhood brain cancer 
and acute lymphocytic leukemia have all increased over the past 30 years. Five to ten percent of American 
couples are infertile. Up to half of all pregnancies end in miscarriage. Three to five percent of babies are 
born with birth defects (CDC 2004, Jahnke et al. 2005, Trasande and Landrigan 2004). Scientists cannot 
fully explain these increases, but early life exposure to environmental pollutants is a leading suspect.  
Fetal exposures lead to adult disease. Some chemicals are directly toxic to an exposed child — lead and 
mercury, for example, which harm a developing brain — while other chemicals induce a chain of events 
that may culminate in a diagnosed health problem later in life. Hormone-mimicing chemicals like dioxins 
and furans, for example, could induce delayed cancers in hormone-sensitive tissues like the breast, testicle, 
or prostate gland. Chemicals like PCBs or DDT can reduce growth rates in the womb, initiating in low 
birthweight babies lasting, internal survival mechanisms that cascade into cardiovascular disease or 
diabetes later in life. 
The fact is, a child can bear a lifelong imprint of risks from the countless molecules of industrial pollutants 
that find their way through the placenta, down the umbilical cord, and into the baby’s body. The 
consequences — health disorders, subtle or serious — can surface not only in childhood but also in 
adulthood. Studies now support origins in early life exposures for a startling array of adult diseases, 
including Alzheimers, mental disorders, heart disease, and diabetes. 
Laboratory studies show increased deposits of the Alzheimer-related protein amyloid in the brains of older 
animals exposed to lead as newborns, but not in animals that were exposed to an equal amount of lead as 
adults (Basha et al. 2005). And over the past two decades numerous studies have linked low birth weight 
with adult onset of coronary heart disease, diabetes, stroke, hypertension, depression and other conditions 
(Barker 1995, Wahlbeck et al. 2001, Thompson et al. 2001, Hales et al. 1991). Low birth weight can arise 
not only from poor maternal nutrition but also from a host of industrial pollutants, including arsenic, 
mercury, lead, organic solvents, PCBs, and pesticides, including DDT. 
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Recent studies shed new light on how early life chemical exposures set adult disease in motion. In 
laboratory studies scientists from the University of Texas found that fetal exposures to the synthetic 
hormone (and now-banned drug) DES permanently “reprogrammed” body tissues, dramatically raising 
rates of uterine cancer, in this case, in later life (Cook et al. 2005). With an estimated 75,000 chemicals 
registered for use in the U.S., and an average of seven new chemicals approved each day, many not tested 
for safety and certaintly not tested for their ability to “reprogram” body tissues, the ramifications of this 
study are enormous. 
Fetal exposures cause disease in future generations. Remarkably, it appears that early life exposures can 
lead to health problems not only in adulthood, but also down through subsequent generations. For instance, 
adult diseases linked to newborns’ low birth weight, enumerated above, cause adverse effects not only in 
those babies born small, but also in their children of any birth size, through heritable changes in gene 
expression that result in a phenomenon known as “epigenetic inheritance.” Very different from genetic 
mutations, which are physical changes in gene structure, epigenetic inheritance is instead characterized by 
certain genes being turned on or off, but near permanently in ways that can be inherited. 
If a genetic mutation is like changing a light fixture, the comparable epigenitic change would involve 
taping the light switch on or off. Since genes are responsible for making the chemicals that build and repair 
the body, this unnatural forcing to a permanent on or off position can have far-reaching consequences. In 
humans, both kinds of genetic changes, mutations as well as epigenetic changes in gene expression, can be 
passed down to a baby in the womb. 
Scientists have recently found heritable epigenetic changes linked to the fungicide vinclozolin and pesticide 
methoxychlor, which impaired sperm counts and sperm motility not only among animals exposed in utero, 
but also in three subsequent generations (Anway et al. 2005). In other words, what each of us was exposed 
to in our mother’s womb might affect the health of our great-grandchildren. 
Notably, both of these pesticides were recently banned under a federal law that requires pesticides to be 
safe for newborns and children. The government gives children no explicit protection under the federal law 
meant to ensure the safety of other commercial chemicals (the Toxic Substances Control Act), even though 
risks from childhood exposures to industrial chemicals are no lower than those from pesticides. 
Cord blood pollutants in this study, linked to health problems. Scientific studies implicate some of the 
chemicals we detected in cord blood with serious, ongoing human health problems: 

• Dioxin exposures during fetal development have been implicated in endocrine-related cancers in 
women (breast and uterine, for example) by altering hormone levels, increasing the sensitivity of 
children and adolescents to other carcinogens (Birnbaum and Fenton 2003). In men, tiny levels of 
dioxin in the range of 0.02 to 10 parts per billion (lipid weight, serum) alter testosterone levels and 
are linked with diabetes (EPA 2004a). Dioxin at 80 parts per trillion (lipid weight) in paternal — 
but not maternal — serum causes a significant change in the sex ratio of children (Mocarelli et al. 
1996, Mocarelli et al. 2000). At this tiny dose, men father nearly twice as many girls as boys. As 
body burdens increase within and above these ranges, the likelihood, severity, and potential 
spectrum of non-cancer effects increases (EPA 2004a). Fetal dioxin exposure can harm the 
immune system, thyroid, and brain (Van Loveren et al. 2003, Faroon et al. 2001, ten Tusscher and 
Koppe 2004). Dioxin from garbage incinerators is associated with increased incidence of infant 
death and birth defects (Tango et al. 2004). 

• Methylmercury exposure in the womb causes measurable declines in brain function in children 
exposed to levels corresponding to 58 parts per billion in maternal blood (NAS 2000b). 
Researchers in the Netherlands found a doubling in the risk of heart attacks and death from 
coronary heart disease at methylmercury hair levels of 2 mg/kg, which corresponds to about one 
fifth the assumed safe maternal blood level (Salonen et al. 1995). Increased diastolic and systolic 
blood pressure and decreased heart rate variability in developmentally exposed children have also 
been observed at doses below what the EPA considers a safe maternal blood level (NAS 2000b, 
Sorensen et al. 1999). 
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• PCBs at 9.7 ppb in maternal serum during fetal development can impair brain development, with 
resultant attention and IQ deficits that appear to be permanent (Jacobson and Jacobson 1996). 
Notably, IQ deficits are linked to the mother’s PCB levels, not the PCB levels in children at 4 and 
11 years of age (by which time the children’s PCB levels had decreased substantially compared to 
levels at birth), underscoring the limitations of studies that look for correlations between current 
body burdens and health effects in the absence of data on in utero exposures. Levels of PCBs in 
the general population are also associated with abnormal menstrual cycles (Cooper et al. 2005). 

• DDE above 15 ppb in maternal blood is associated with preterm birth and low birth weight, with 
weight corrected for gestational age (Longnecker et al. 2001). DDE is a metabolite of the banned, 
persistent pesticide DDT. Using the associations derived from tests of archived blood samples 
from a pool of 42,000 women, researchers estimated that DDT exposures in the U.S. population 
could have accounted for up to 15 percent of infant deaths during the 1960s. Low birth weight is 
recognized as a risk factor for type II diabetes, high blood pressure, and cardiovascular disease 
later in life (Prentice and Moore 2005, Godfrey and Barker 2001, Hales and Barker 2001). Even if 
these lower birth weight babies “catch up” later, the damage may have already been done. A 
substantial number of studies have found that low birth weight followed by an accelerated growth 
rate during childhood is a significant risk factor for high blood pressure, stroke, insulin resistance 
and glucose intolerance (Eriksson et al. 2000a, Eriksson et al. 2002, Eriksson et al. 2000b, 
Eriksson et al. 1999, Eriksson and Forsen 2002, Forsen et al. 2000, Ong and Dunger 2002, Stettler 
et al. 2002). 

Some facts about human health trends 
Cancer. Cancer incidence has steadily increased over the decades for many forms of the disease, including 
breast, prostate, and testicular (NCI 2005). The incidence of childhood cancer increased by 27.1 percent 
between 1975 and 2002, with the sharpest rise estimated for brain and other nervous system cancers (56.5 
percent increase) and acute lymphocytic leukemia (68.7 percent increase). The incidence of testicular 
cancer also steadily rose 66 percent between 1975 and 2002 (NCI 2005). The probability that a U.S. 
resident will develop cancer at some point in his or her lifetime is 1 in 2 for men and 1 in 3 for women 
(ACS 2004). A broad array of environmental factors plays a pivotal role in the initiation and promotion of 
cancer. Just 5 to 10 percent of all cancers are directly linked to inherited, genetic factors (ACS 2001). 

• Breast cancer. Among girls born today, one in seven is expected to get breast cancer and one in 
30 is expected to die from it. Invasive female breast cancer increased an average of 1.5 percent per 
year between 1973 and 1996, for a total increase of 25.3 percent. Among those 65 and younger, 
breast cancer incidence rose 1.2 percent per year, corresponding to a doubling every two 
generations (58 years). If trends continue, the granddaughters of today’s young women could face 
a one in four chance of developing breast cancer (NCI 1996, NCI 1997). 

• Testicular cancer. At its current pace, the incidence of testicular cancer is doubling about every 
one and a half generations (39 years). In the U.S. the incidence of testicular cancer rose 41.5 
percent between 1973 and 1996, an average of 1.8 percent per year (NCI 1996, NCI 1997). 
Testicular cancer is now the most common cancer in men age 15 to 35 (NCI 2005). 

• Prostate cancer. Prostate cancer rates rose 4.4 percent a year between 1973 and 1992, or more 
than a doubling of risk in a generation. Since 1992, the incidence has declined, but it is still 2.5 
times its 1973 rate. Part of this increase can be explained by better detection, but increased 
incidence has also been accompanied by an increase in mortality - which better detection cannot 
explain. Prostate cancer is now the most common cancer among U.S. men, and the second most 
lethal, killing an estimated 31,900 men in the year 2000 alone (NCI 2005). 

Major nervous system disorders. Several recent studies have determined that the reported incidence of 
autism is increasing, and is now almost 10 times higher than in the mid-1980’s (Byrd 2002, Chakrabarti 
and Fombonne 2001). The number of children being diagnosed and treated for attention deficit disorder 
(ADD) and attention deficit hyperactivity disorder (ADHD) has also increased dramatically in the past 
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decade (Robison et al. 1999, Robison et al. 2002, Zito et al. 2000). The causes are largely unexplained, but 
environmental factors, including chemical exposures, are considered a likely contributor. Environmental 
factors have also been increasingly linked with Parkinson’s disease (Checkoway and Nelson 1999, Engel et 
al. 2001). 
Preterm births and low birth weights. Preterm births have increased 23 percent over the past 2 decades; 
low-weight births have also become more common (Ananth et al 2001, Branum and Schoendorf 2002).” 
The causes are largely unknown, but environmental factors such as chemical pollutants and nutrition are 
thought to play a role. Low birth weight has been linked to adult obesity, diabetes, cardiovascular disease, 
schizophrenia, and other conditions (Barker 1995, Wahlbeck et al. 2001, Thompson et al. 2001, Hales and 
Ozanne 2003). It has also been linked to lower academic performance, neurosensory impairment, and lower 
rates of pregnancy in the offspring (Hack et al. 2002). 
Defects of the reproductive system. Studies show that sperm counts in certain parts of the world are 
decreasing (Swan et al. 2000, Toppari et al. 1996). Scientists have measured significant regional 
differences in sperm count that cannot be explained by differences in genetic factors (Swan et al. 2003). 
Girls may be reaching puberty earlier, based on comparing current appearance of breast development and 
pubic hair growth with historical data (Herman-Giddens et al. 1997). Rates of hypospadias, a physical 
deformity of the penis, have risen in recent years (Paulozzi et al. 1997). The incidence of undescended 
testicles (cryptorchidism) and testicular cancer also appear to be rising in certain parts of the world 
(Bergstrom et al. 1996, McKiernan et al. 1999, Toppari et al. 1996, Paulozzi 1999). Several studies have 
suggested links between developmental exposure to environmental contaminants and cryptorchidism or 
testicular cancer (Hardell et al. 2003, Hosie et al. 2000, Toppari et al. 1996, Weidner et al. 1998).• 
Declining sperm count. An analysis of 101 studies (1934-1996) by Dr. Shanna Swan of the University of 
Missouri confirms results of previous studies: average sperm counts in industrialized countries appear to be 
declining at a rate of about one percent each year (Swan et al. 2000). 

• Hypospadias. Incidence of hypospadias, a birth defect of the penis, doubled in the United States 
between 1970 and 1993, and is estimated to affect one of every 125 male babies born (Paulozzi et 
al. 1997). Data from the Centers for Disease Control and Prevention show that rates in the U.S. 
began climbing in about 1970, and continued this increase through the 1980s. This condition is a 
physical deformity of the penis in which the opening of the urethra occurs on the bottom of the 
penis instead of the tip. 

• Undescended testicles. This birth defect, where testicles fail to completely descend into the 
scrotum during pregnancy, occurs in two to five percent of full-term boys in Western countries. 
Rates of the defect increased greatly in the U.S. in the 1970s and 1980s. Men born with this defect 
are at higher risk for testicular cancer and breast cancer (Paulozzi 1999). 

Together with 287 industrial pollutants in 10 newborn babies, this body of science and the litany of serious, 
continuing human health concerns reveals the critical need for reform of our system of public health 
protections, which fails to require proof that chemicals are safe for children.  
 
Part 4 

Recommendations 
U.S. industries manufacture and import approximately 75,000 chemicals, 3,000 of them at over a million 
pounds per year. Studies show that hundreds of industrial chemicals circulate in the blood of a baby in the 
womb, interacting in ways that are not fully understood. Many more pollutants are likely present in the 
womb, but test methods have yet to be developed that would allow health officials to comprehensively 
assess prenatal exposure to chemicals, or to ensure that these exposures are safe. From a regulatory 
perspective, fetal exposure to industrial chemicals is quite literally out of control. 
The reason: the Toxic Substances Control Act (TSCA), the nation’s notoriously weak chemical safety law. 
TSCA deprives the EPA of the most basic regulatory tools. The vast majority of chemicals in use today do 
not have anywhere near sufficient data needed to assess their safety thoroughly, particularly their safety for 
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the unborn baby or young child. Under TSCA, however, the EPA cannot require this data as a condition of 
continued chemical use. Instead, the EPA must negotiate with industry or complete a formal “test rule” for 
every individual study that it needs, for every chemical on the market. Consequently, very few high quality 
toxicity tests are conducted. 
When industry submits results of voluntary testing to the agency, huge portions, including key health and 
safety findings, are routinely redacted as confidential business information, meaning that even state 
regulatory agencies are not allowed to review them. If risks are identified and action is contemplated, 
minimizing “unreasonable” costs to industry is the TSCA mandate, no matter how serious the risks and no 
matter the population that bears them — even unborn babies. And if there is any scientific uncertainty, as 
there often is, TSCA prohibits precautionary action and requires certainty of harm before actions can be 
taken to protect the public health. TSCA has not been improved for nearly 30 years — longer than any 
other major environmental or public health statute. 
This study and a strong body of supporting science suggest that fetal exposure to industrial chemicals is 
contributing to adverse health effects in the human population. This is cause for concern. But experience 
also shows us that it is never too late to take action. Blood levels of PCBs and pesticides like DDT are 
lower today than 30 years ago when they were banned. Since these watershed actions in the 1970s, 
however, few industrial chemicals have been regulated to any significant degree. The various reasons for 
this stagnation — the need for data on chemical toxicity and exposure, lack of ambition at the EPA, and 
chemical industry intransigence — all come back to one central cause: the absence of a strong federal 
chemical safety law that provides the EPA with unambiguous statutory authority to take the actions needed 
to ensure that chemicals are safe. 
Because TSCA does not mandate safety studies and makes it difficult for EPA to demand them, a number 
of voluntary initiatives to gather more information about chemicals have been attempted, most notably the 
high production volume (HPV) chemical screening program. These efforts, however, have been largely 
ineffective at reducing exposure and are no substitute for a clear statutory requirement to protect children 
from the toxic effects of chemical exposure. 
Federal law must be reformed to ensure that children are protected from chemical exposures, and that to the 
maximum extent possible exposure to industrial chemicals before birth be eliminated entirely. The nation’s 
pesticide law was amended nearly a decade ago to require explicit protection of infants and children from 
pesticides. Actions taken under the 1996 Food Quality Protection Act (FQPA) have reduced or eliminated 
children’s exposures to a number of highly hazardous pesticides, with no discernable adverse impact on the 
availability or price of a wholesome food supply, and without adverse impact on the agricultural or 
pesticide industry. We recommend a similar standard be applied to commercial chemicals. 
This would mean transforming TSCA into a true public health and environmental law, with the following 
core provisions. A new TSCA would: 

• Require chemical manufacturers to demonstrate affirmatively that the chemicals they sell are 
safe for the entire population exposed, including children in the womb. In the absence of 
information on the risks of pre-natal exposure, chemicals must be assumed to present greater risk 
to the developing baby in utero, and extra protections must be required at least as strict as the 10 
fold children’s safety factor in FQPA. 

• Require that the safety of closely related chemicals, such as the perfluorochemicals used to make 
Teflon and other stain-resistant and water-repellant products, be assessed as a group. The 
presumption would be that these chemicals have additive toxicity unless manufacturers clearly 
prove otherwise. 

• Grant the EPA clear and unencumbered authority to demand all studies needed to make a finding 
of safety and to enforce clear deadlines for study completion. 

• Remove from the market chemicals for which tests demonstrating safety are not conducted. 

• Eliminate confidential business protection for all health, safety, and environmental information. 
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• Require that material safety data sheets provided to workers contain the results of studies 
conducted under these provisions. 

• Provide strong incentives for green, safer chemicals in consumer products and industrial 
processes. 

 

Supplemental Materials 

Detailed Findings 
In a study spearheaded by the Environmental Working Group (EWG), researchers at two major laboratories 
found an average of 204 industrial compounds, pollutants, and other chemicals in 10 newborn babies, with 
a total of 287 chemicals found in the group. To our knowledge this work represents the first reported cord 
blood tests for 261 of the targeted chemicals, and the first reported detections of at least 209 chemicals. 
Scientists refer to this contamination as a person’s body burden. 
The study found a broad array of pollutants that collectively are known to present potential risks to nearly 
every organ and system in the body: 

• Of the 287 chemicals found in newborn umbilical cord blood, 180 cause cancer in humans or 
animals, 217 are toxic to the brain and nervous system, and 208 cause developmental problems. 
The dangers of exposure to these chemicals in combination has never been studied. 

• We detected 287 chemicals of 413 tested (69 percent) in umbilical cord blood samples from 10 
newborn babies, with a range of between 154 and 231 for each child We found 101 chemicals in 
all babies tested. 

• Our tests targeted nine chemical classes; we detected at least half of the analyzed chemicals in 
each class. 

The chemicals we found span organochlorine pesticides (DDT and dieldrin, for example), chemicals 
currently or formerly used in a wide range of consumer products (perfluorochemicals, brominated fire 
retardants, PCBs), and chemical pollutants from waste incineration and fossil fuel combustion 
(polyaromatic hydrocarbons, polychlorinated and polybrominated dioxins and furans, polychlorinated 
naphthalenes, mercury). 
Fetal exposures to mixtures. The few published biomonitoring studies that measure fetal and newborn 
exposures among the general population confirm work that the pharmaceutical industry conducted more 
than 40 years ago establishing that the placenta is permeable not just with respect to oxygen, nutrients and 
fetal waste materials, but also with respect to xenobiotic chemicals. These chemicals move through the 
placenta via passive diffusion and, less frequently, active transport mechanisms from maternal to fetal 
blood (Syme et al. 2004). 
The few published cord blood biomonitoring studies of the North American general population target a 
range of chemical classes, including polybrominated biphenyl ethers, or PBDEs (Mazdai et al. 2003); 
polychlorinated biphenyls, or PCBs (Stewart 1999,2000; Schecter 1998); organochlorine pesticides 
(Walker et al. 2003, Rhainds et al. 1999, Lagueux et al. 1999): polyaromatic hydrocarbons, or PAHs 
(PAH—DNA adducts were analyzed in Bocskay et al. 2005); methylmercury (Rhainds et al. 1999, Belles-
Isles et al. 2002, and Bilrha et al. 2003); and polychlorinated dioxins and furans, or PCDD/PCDFs 
(Schecter 1998). Although these studies each target a fairly limited number of contaminants, collectively 
they confirm the findings of the current study: babies are exposed to hundreds of industrial chemicals even 
before birth.  
The mixtures comprising a typical baby’s body burden create an environment in the body that is drastically 
different from what is produced in toxicology studies, nearly all of which focus on single chemicals. 
Studies that target mixtures most often investigate simple mixtures at high doses encompassing only a 
handful of chemicals, rarely outside the same chemical class. In a few cases, scientists have investigated the 
toxicity of mixtures designed to mimic chemical combinations found in the environment. The Agency for 
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Toxic Substances and Disease Registry (ATSDR), for instance, has begun to develop “interaction profiles” 
— assessments of the evidence on joint toxic actions of mixtures — for some common chemical 
combinations found in the environment (de Rosa et al. 2004, ATSDR 2004). But as a rule, toxicologists 
have not investigated mixtures that are considered representative of those found in people, much less in 
sensitive subpopulations such as developing children. 
The results of our investigation raise questions with respect to the role of exposures in utero both in a range 
of children’s health problems and in diseases developed in adulthood that may have their origins in early 
life exposures; the study also reinforces the importance of explicit consideration of fetal and childhood 
exposures in developing public health policies. 

Guide to the chemical families tested in umbilical cord blood 
Polychlorinated biphenyls (PCBs). PCBs are toxic, persistent, bioaccumulative, and lipophilic (“fat-
loving”). This means that PCBs build up and are stored in fatty tissues and fluids, such as breast milk, and 
can be passed on to fetuses and infants during pregnancy and lactation. In humans PCBs are linked to 
increased rates of a number of cancers, including malignant melanoma; non-Hodgkin’s lymphoma; and 
brain, liver, and lung cancer. PCB poisonings in humans have caused fetal and infant death, birth defects, 
and brain damage in children exposed in the womb. PCBs are known to interfere with hormonal processes. 
In 1976, the manufacture of PCBs was banned in the United States because of concern for human health 
impacts, but PCBs still widely pollute the general population of the U.S. 
In humans, PCBs are associated with skin lesions, thyroid disruption, and altered menstrual cycling, as well 
as damage to the nervous, immune, and cardiovascular systems. PCB exposure in the womb or during 
lactation is also associated with decreased IQ and impaired psychomotor development, decreased immune 
function and skin disease (chloracne) (ATSDR 2000a). The National Toxicology Program considers several 
PCB mixtures to be “reasonably anticipated” human carcinogens (NTP 2004). Likewise, EPA considers 
PCBs to be “probable” human carcinogens (EPA 2000a). 
In laboratory animals, PCBs are known to cause cancer and damage to the reproductive, endocrine, 
immune, and nervous systems. In addition, PCBs damage the kidney and gastrointestinal tract, and cause 
birth defects. 
PCBs do not occur naturally. Through their manufacture, use, and disposal PCBs were released into the air, 
water, and soil. They were primarily used as coolants and lubricants in transformers and other electrical 
equipment. Some consumer products still in use today may contain electrical components containing PCBs. 
PCBs continue to enter the environment through leaks at hazardous waste sites, during trash incineration, 
and from illegal dumping. People are exposed primarily through eating high fat meat and dairy products 
and PCB-contaminated seafood (ATSDR 2004). 
Organochlorine Pesticides (OCs). As a class, the organochlorine (OC) pesticides are toxic, persistent, 
bioaccumulative, and lipophilic (“fat-loving”). They build up in the body, are stored in fatty tissues and 
fluids, such as breast milk, and can be passed on to fetuses and infants during pregnancy and lactation. OC 
pesticides can harm the brain of humans and laboratory animals, which is not surprising since they were 
designed to attack the nervous system of insects. In addition, many OC pesticides disrupt the hormone 
system. This family of chemicals includes many pesticides banned in the U.S., including DDT and dieldrin. 
Polychlorinated dibenzodioxins and dibenzofurans (PCDD/Fs, or chlorinated dioxins and furans). 
Chlorinated dioxins and furans are unwanted byproducts of the manufacture and burning of products that 
contain chlorine. They cause cancer in humans, and they are generally considered to be among the most 
toxic environmental contaminants known to man. As a class, these chemicals are extremely toxic, 
persistent, bioaccumulative, and lipophilic (“fat-loving”). They build up in the body, are stored in fatty 
tissues and fluids, such as breast milk, and can be passed on to fetuses and infants during pregnancy and 
lactation. Most people are exposed to dioxin through the food they eat, primarily from meat, dairy, fish and 
eggs. 
In humans, chlorinated dioxins and furans are associated with cancer, skin lesions, damage to the nervous 
system and immune system, altered carbohydrate and lipid metabolism, thyroid disruption, altered 
menstrual cycling, and cardiovascular effects.  
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In laboratory animals, the chemicals are known to cause a variety of effects including cancer and impaired 
reproductive, endocrine, cardiovascular, immune, respiratory, neurological and metabolic function. In 
addition, dioxins cause skin disease and birth defects (ATSDR 1994, 1998). 
Methylmercury. Methylmercury is toxic to the developing fetal brain, and exposure in the womb can 
cause learning deficiencies and can delay mental development in children. The U.S. Centers for Disease 
Control (CDC) recently reported data showing that one of every six American women of childbearing age 
already has mercury in their blood at levels that the National Academy of Sciences considers potentially 
unsafe for the developing fetus (CDC 2003, NAS 2000). Most women are exposed to methylmercury 
through seafood, which accumulates the metal, much of which is released to the environment from the 
burning of coal at coal fired power plants. 
High dose methylmercury poisoning during development causes severe neurotoxicity, including mental 
retardation in humans (NAS 2000b). Methylmercury also causes developmental malformations and altered 
immune, reproductive, cardiovascular and kidney function (NAS 2000b). 
Polynuclear aromatic hydrocarbons (PAHs). PAHs are a group of chemicals formed during the 
incomplete burning of coal, oil, gas, wood, garbage, or other organic substances, such as tobacco and 
charbroiled meat. Other sources of PAHs include asphalt and roofing tar. PAHs are found throughout the 
environment in air, water, and soil. There are more than 100 PAH compounds and although the toxicity of 
individual PAHs is not identical, there are some similarities. 
PAHs are linked to cancer in both animals and humans. In humans, PAH exposure by inhalation or skin 
contact has been linked to cancer. Laboratory studies show that PAHs cause tumors in laboratory animals 
when inhaled, ingested, or in contact with the skin. PAHs cause birth defects, are toxic to the skin, blood, 
reproductive and immune systems in animals. Although robust information exists for only some of the 
PAHs investigated in this study, studies show that the toxicity profiles are likely similar across all 
chemicals in this family. EPA has determined that seven PAH chemicals are “probable” human 
carcinogens: benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, 
dibenz[a,h]anthracene, and indeno[ 1,2,3-c,d]pyrene. (ATSDR 1995). 
Polybrominated dibenzodioxins and dibenzofurans (PBDD/Fs, or brominated dioxins and furans). 
Brominated dioxins and furans are toxic, persistent, bioaccumulative and lipophilic (‘fat-loving’). They 
build up in human tissues, are stored in fatty tissues and fluid, such as breast milk, and can be passed on to 
fetuses and infants during pregnancy and lactation. Brominated dioxins and furans are formed 
unintentionally, either from incineration of wastes that include consumer products infused with brominated 
flame retardants like PBDEs, or as trace contaminants in mixtures of bromine-containing chemicals. 
Brominated dioxins and furans have dioxin-like activity, meaning that they cause birth defects in animals 
and otherwise disrupt the reproductive development, immune and hormone systems. They add to the total 
dioxin body burden, which are near levels where effects may be occurring in the general population 
(Birnbaum 2003, EPA 2000a, WHO 1998). 
Perfluorochemicals (PFCs). PFCs are industrial chemicals widely used as water, stain and grease 
repellants for food wrap, carpet, furniture, and clothing. The family includes such well known name brands 
as Scotchgard and Teflon. PFCs are also released to the environment in air and water emissions at 
numerous manufacturing and processing facilities worldwide, including primary production sites such as 
DuPont’s Washington Works, WV facility; 3M’s Cottage Grove, MN site, and Daikin’s Decatur, AL plant. 
PFCs are likely also released to the environment at countless secondary manufacturing facilities, including 
sites where consumer products are coated for water, stain, and grease repellency. 
But the dominant source of PFCs to the environment are likely fluorotelomer chemicals, the active 
ingredients in coatings of furniture, clothing, food packacking, and other products. Fluorotelomers break 
down in the environment and in the body to PFCs differing only in the carbon chain length and end group 
(Dinglasan et al. 2004; Ellis et al. 2004; Hagen et al. 1981). Most PFCs are fairly mobile in water, but due 
to low volatility of the persistent carboxy acids and sulfonates many do not have the potential to migrate in 
air far from locations of its release as a manufacturing pollutant. In contrast, studies indicate that PFC 
telomers are relatively volatile and could migrate long distances through the atmosphere (Ellis et al. 2004; 
Martin et al. 2004). Fluorotelomers are a likely source of the persistent perfluorochemicals found in 
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newborns in this study, and in wildlife and water in areas remote from manufacturing sites and human 
populations. 
Available scientific findings to date show that PFCs widely contaminate human blood (Kannan et al. 2004, 
Olsen 2002a, Olsen 2002b, Olsen 2002c), that they persist in the body for decades (Burris et al. 2002), that 
they act through a broad range of toxic mechanisms of action to present potential harm to a wide range of 
organs (ovaries, liver, kidney, spleen, thymus, thyroid, pituitary, testis), and that they persist indefinitely in 
the environment with no known biological or environmental breakdown mechanism (3M 2000, 3M 2001a, 
3M 2001b, NAS 1972). The U.S. Environmental Protection Agency has described PFCs as combining 
“persistence, bioaccumulation, and toxicity properties to an extraordinary degree” (Auer 2000). Two 
individual PFCs associated with Teflon and Scotchard products are described below. 

• Perfluorooctanoic acid (PFOA). PFOA is a synthetically produced chemical used in the 
manufacture of Teflon and other non-stick cookware. It is also used to make fluorinated chemicals 
used as fire retardants and for oil, stain, grease and water repellency for furniture, carpet, clothing, 
food packaging, and countless other applications (Kissa 2001). Importantly, PFOA is also a 
breakdown product and metabolite of many of these chemicals (Dinglasan et al., 2004; Ellis et al., 
2004). PFOA causes testicular, breast, and pancreatic tumors in animals. PFOA has been linked 
with increased cholesterol, stroke, and prostate cancer in exposed workers. PFOA also suppresses 
the immune system, and affects the pituitary, spleen, ovaries, thymus, thyroid, testicles, liver, 
kidney, and reproductive system in laboratory animals. 

Recently, the human health implications of widespread PFOA exposures has become a concern 
(EPA 2003a, 2005d), and in 2003 the Environmental Protection Agency (EPA) launched a major 
review of PFOA that Agency’s Assistant Administrator called “the most extensive scientific 
assessment ever undertaken on this type of chemical” (EPA 2003d). Currently there is 
considerable data on PFOA that is not yet publicly available. Court documents from a lawsuit filed 
by EPA over DuPont’s alleged suppression of PFOA health studies (EPA 2004b) indicate that the 
Agency has recently received at least 15 boxes of additional data from DuPont, and potentially in 
excess of one million pages, comprising company studies and other documents relevant to human 
health and exposure (EPA 2004c). EPA is only now processing these documents. 

• Perfluorooctane sulfonate (PFOS). PFOS is a synthetically-produced chemical used for grease 
and water repellency for furniture, carpet, clothing and other applications. For decades it was the 
active ingredient in 3M’s Scotchgard. 3M removed PFOS from the US market in 2001 under 
pressure from the EPA due its widespread pollution of people and the environment combined with 
its toxicity. In humans, PFOS has been linked with bladder, digestive tract, and male reproductive 
organ cancers. Other effects in humans have not been adequately studied. In animals, PFOS causes 
cancer, birth defects and other reproductive effects in animals (OECD 2002). 

Polybrominated diphenyl ethers (PBDEs). PBDEs are brominated fire retardants, intentionally added to 
computers, TVs, foam furniture, and hundreds of other consumer products. They are toxic, persistent, 
bioaccumulative and lipophilic (‘fat-loving’). They build up in the body, are stored in fatty tissues and 
fluid, such as breast milk, and can be passed on to fetuses and infants during pregnancy and lactation. 
People are exposed through the food they eat, primarily from meat, dairy, fish and eggs. They are also 
exposed through the PBDE-containing products in their homes, offices and cars. Commercial uses and 
human exposure sources for three commercial mixtures of PBDEs are described below. 

• Penta commercial PBDE mixture. Penta is the common name for one of the three commercial 
PBDE mixtures. Penta was commonly added to foam products (mattresses, upholstered furniture, 
automobile seats, and carpet padding) manufactured before 2005. It was voluntarily phased out of 
production by 2005 in the wake of concerns over its toxicity and ubiquity in human breast milk, 
but will likely persist in the environment and people for decades to come. Single exposures to 
Penta in laboratory animals causes permanent impacts to learning, memory and behavior. These 
effects appear to grow worse with age. The period of greatest sensitivity in laboratory animals 
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correlates with the third trimester of human pregnancy, the time of most rapid fetal brain growth. 
Penta PBDEs are also know to cause hearing deficits, delayed puberty, decreased sperm count, 
fetal malformations, and possibly cancer (NIEHS 2001, deWit 2002). 

• Octa commercial PBDE mixture. Octa is the common name for one of the three commercial 
PBDE mixtures. The vast majority of all Octa produced was added to ABS plastics to slow the 
spread of fire. Octa made up about 15 percent of the weight of computer casings, until it was 
phased-out by 2005 due to concerns about its accumulation in people and the environment. People 
may be exposed to Octa through their diet or when the chemical is slowly released from products 
in their home, office or vehicle. Octa PBDEs have not been subject to the same level of scientific 
scrutiny as other PBDEs. Decades-old studies have found reduced increased enzyme activity, fetal 
weights and fetal malformation at relatively high doses (NIEHS 2001, deWit 2002). 

• Deca commercial PBDE mixture. Deca is the common name for one of the three commercial 
PBDE mixtures. Deca is the most widely used brominated fire retardant in the world. It is added to 
plastics in electronic products and sprayed on industrial fabrics to slow the spread of fire. 
Computer monitors, televisions, copiers and home appliances often contain Deca. People are 
exposed to Deca in foods and by ingesting small particles of the chemical that are released from 
products in their homes and workplace. As with Penta mixtures, single exposures to Deca in 
laboratory animals cause permanent impacts to learning, memory and behavior. These effects 
appear to grow worse with age. The period of greatest sensitivity in laboratory animals correlates 
with the third trimester of human pregnancy. Deca is also know to cause hearing deficits, delayed 
puberty, decreased sperm count, fetal malformations, and possibly cancer (Viberg et al. 2003, de 
Wit 2002). Recent studies indicate that Deca breaks down into other forms of PBDEs, and may 
contribute to levels of penta and octa PBDE compounds in human tissues. 

Polychlorinated Naphthalenes (PCNs). There are 75 possible chemical variations of PCNs. They have 
been used as cable insulation, wood preservatives, engine oil additives, electroplating masking compounds, 
capacitors, and in dye production (EPA 1983). Products are generally mixtures of several different PCNs. 
The largest source of PCNs believed to be waste incineration and disposal of items containing PCNs, 
although other potential sources of PCNs to the environment include sewage discharge from municipal and 
industrial sites and leaching from hazardous waste sites. PCNs are also formed during the chlorination 
process of drinking water (Kuehl et al. 1984b, Furlong et al. 1988, WHO 2001). PCNs have not been used 
commercially in significant quantities since the 1980s. 
PCNs are toxic and persistent. They bioaccumulate in people and are stored in fatty tissue. PCNs have not 
been tested for their ability to induce cancer. The toxic effects of many PCNs are thought to be similar to 
dioxin. In humans, severe skin reactions (chloracne) and liver disease have both been reported after 
occupational exposure to PCNs. Other symptoms found in workers include cirrhosis of the liver, irritation 
of the eyes, fatigue, headache, anaemia, haematuria, impotentia, anorexia, and nausea. At least 10 deaths 
were reported from liver toxicity. Workers exposed to PCNs also have a slightly higher risk of all cancers 
combined. (WHO 2001).  

Study methodology 
Introduction. For 10 children born in U.S. hospitals between August 11th and September 8th, 2004, the 
moment of birth was marked not only by a first cradling in parents’ arms, but also by a blood draw integral 
to a benchmark study of industrial pollutants in newborns. In the most comprehensive tests yet conducted 
on human umbilical cord blood, we analyzed each child’s cord blood for a broad battery of industrial 
chemicals, pollutants, and pesticides — 413 chemicals in total, from nine chemical classes. To our 
knowledge this work includes the first reported cord blood tests for 261 of the targeted chemicals. 
Information below describes the components of this new study, detailing the blood collection procedures, 
sample preparation and analysis methods, and the quality assurance and quality control provisions included 
in the study design. 
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Cord blood sample acquisition and storage. The American National Red Cross obtained ten umbilical 
cord blood samples from live births in U.S. hospitals in August and September 2004. Besides each child’s 
birthday, the Environmental Working Group obtained no identifying information, either personal or 
geographic, regarding the samples. Samples consisted of between 79 and 121 milliliters (mL) of umbilical 
cord blood and 35 mL citrate-phosphate-dextrose (CPD) anticoagulant in a 250 mL Baxter Fenwal Blood-
Pack unit (Baxter Healthcare Corporation, Deerfield, IL). The 35 mL of CPD anticoagulant consisted of 
921 mg sodium citrate, 893 mg dextrose, 105 mg citric acid, 78 mg monobasic sodium phosphate. Samples 
were shipped to AXYS Analytical Services (Sydney, BC) within 24 hrs of collection in coolers with gel ice 
packs. Samples were stored at 4 degrees C for up to four weeks until the entire set of 10 samples was 
received. 
Sample preparation. Cord blood samples were transferred from the blood collection bags into measuring 
cylinders to determine the total sample volume. About 5 mL of the sample was then transferred into a 
polypropylene tube for perfluorochemical analysis. The remainder was transferred to a glass container. 
Both portions were stored at -20 degrees C. Concentrations of chemicals in blood samples were computed 
based on the total sample weight less the weight of the anticoagulant. 
Analysis of PCDD/PCDFs, PBDD/PBDFs, PCBs, PBDEs, PCNs. Analyses for the following groups of 
compounds were achieved on a single 50 gram portion of the blood-anticoagulant mixture: polychlorinated 
dioxins and furans (PCDD/PCDFs), polybrominated dibenzodioxins and dibenzofurans (PBDD/PBDFs), 
polychlorinated biphenyls (PCBs), polybrominated diphenyl ethers (PBDEs) and polychlorinated 
naphthalenes (PCNs). The sample was first spiked with an extensive suite of 13C labeled surrogate 
standards including compounds from all of the target analyte groups. The sample was extracted by shaking 
with 40 mL of ethanol and 40 mL of saturated ammonium sulfate solution followed by liquid-liquid 
extraction into 150 mL of hexane. The extract was cleaned up and fractionated by a series of adsorption 
chromatographic columns (silica, alumina, florisil and carbon) and analyzed by gas chromatography with 
high resolution mass spectrometric detection (GC/HRMS). Five separate analyses were conducted: PCBs 
following the protocols of EPA Method 1668A; PBDEs following the protocols for EPA Method 1614; 
PCDD/PCDFs following the protocols for EPA Method 1613B; and, separately, PCNs and PBDD/PBDFs 
following in-house methods patterned after the EPA 1600 series methods. 
GC/HRMS analyses were performed using a Micromass Autospec Ultima magnetic sector high resolution 
mass spectrometer equipped with a Hewlett-Packard 6890 gas chromatograph. Quantification of target 
analytes was achieved by isotope dilution quantification using the 13C labeled surrogate standards. 
Analysis of organochlorine pesticides. Another 40 gram aliquot of blood-anticoagulant mixture was used 
for analysis of organochlorine pesticides. The sample was first spiked with multiple 13C labeled surrogate 
pesticide standards. The sample was extracted by the procedure described above, cleaned up by gel 
permeation chromatography on BioBeads SX-3 and split into 2 fractions on Florisil. Each fraction (non-
polar compounds and polar compounds) was analyzed by GC/HRMS for pesticides. Organochlorine 
pesticides were analyzed on a Micromass VG70 magnetic sector high resolution mass spectrometer 
equipped with a Hewlett-Packard 5890 gas chromatograph. 
Analysis of Polyaromatic Hydrocarbons (PAHs). PAH analysis was conducted on a 20-gram aliquot of 
blood anticoagulant mixture. A suite of 2D labeled surrogate standards was added to the sample which was 
then extracted as described above. The extract was cleaned up by gel permeation chromatography on 
BioBeads SX-3 and adsorption chromatography on silica. It was then analyzed by gas chromatography with 
a mass selective detector (GC/MSD) using an Agilent 6890 gas chromatograph coupled to an Agilent 
5973N mass selective detector operated at unit resolution in the electron impact ionization mode using 
multiple ion detection. Quantification of target analytes was achieved by isotope dilution quantification 
using the 2D labeled surrogate standards. 
Analysis of Perfluorochemicals (PFCs). Analysis for perfluorochemicals was conducted on a 2 gram 
aliquot of sample. The sample was first spiked with two 13C labeled perfluorochemical surrogate 
standards, extracted with acetonitrile and cleaned up on a C-18 solid phase extraction cartridge. The extract 
was analyzed by LC/MS/MS using a Micromass Quattro Ultima MS/MS coupled with a Waters 2690 liquid 
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chromatographic system. Quantification of target analytes was achieved by isotope dilution quantification 
using the 13C labeled surrogate standards. 
Analysis for Methylmercury. Analysis for methylmercury was conducted by Flett Research Ltd. 
(Winnipeg, MB). Approximately 0.3 g of blood-anticoagulant mixture was analyzed by KBr extraction, 
followed by ethylation, purge and trap and cold vapor atomic fluorescence spectroscopy (CVAFS). The 
analysis batch included a procedural blank and a reference sample (DORM-2, National Research Council 
of Canada). 
Procedures for quality assurance and quality control (QA/QC). All organic analyses were conducted in 
accordance with AXYS’ accredited QA/QC program. Regular participation in international inter-laboratory 
calibration programs is a component of this program. Each analysis batch also included a procedural blank, 
a laboratory blank, blood bag blanks (extractions from ethanol and from water-corn oil mixture added to 
the standardized cord blood container), and an analysis duplicate. The sample results were reviewed and 
evaluated in relation to the QA/QC samples worked up at the same time. The sample surrogate standard 
recoveries and detection limits, procedural blank data and the laboratory control sample data were 
evaluated against method criteria to ensure data quality. A positive finding was determined as three times 
the minimum quantifiable area. Subsequently, to correct for possible procedural or equipment 
contamination, the blank sample analyses were subtracted from the respective determined analyte values. 

Answers to Frequently Asked Questions 

Question #1: How does this study compare to the government’s National Exposure Report? 
In late July 2005 the Centers for Disease Control and Prevention (CDC) plans to release its third in a series 
of National Exposure Reports, a study that “provides an ongoing assessment of the U.S. population’s 
exposure to chemicals,” including many of the industrial chemicals EWG tested in umbilical cord blood. 
Our study compares and contrasts with CDC’s in the following ways: 

• The CDC studies primarily adults, and tests for just a handful of chemicals in children ages one 
and older. EWG studied children at the moment of birth. By testing umbilical cord blood, our 
study defines the mixtures of chemicals that pollute a child in the womb, during the time in life of 
the highest sensitivity to harm from chemical exposures. CDC has not tested newborns in any of 
its National Exposure Report studies. 

• The CDC studies individual chemicals in a multitude of people. Our study examined individual 
people, in this case newborns, for a multitude of chemicals. 

• The CDC’s work helps us assess exposure levels for each targeted contamination across the U.S. 
population. Our study documents instead the complex reality of the mixtures of chemicals in 
individual people — the human “body burden.” 

• Although CDC’s results from the Third National Exposure Report are not public as of this 
writing, they have published the list of chemicals that will be included in their report (CDC 2005). 
Our tests compare to CDC’s tests in the following ways: 

• EWG and CDC have tested for 62 chemicals in common (polychlorinated 
dibenzodioxins and dibenzofurans, mercury, organochlorine pesticides, and 
polychlorinated biphenyls). 

• EWG has tested for 351 chemicals not included in CDC’s study (polybrominated 
dibenzodioxins and dibenzofurans, polyaromatic hydrocarbons, perfluorochemicals, 
polybrominated diphenyl ethers, polychlorinated biphenyls, and polychlorinated 
naphthalenes). 

• CDC has tested for 88 chemicals not included in EWG’s study (metals, 
organochlorine pesticides, organophosphate insecticides, pyrethroid pesticides, 
herbicides, phytoestrogens, polyaromatic hydrocarbons, and tobacco smoke). 
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Both studies reveal disturbing gaps in our system of public health safeguards, which allows uncontrolled 
exposures to complex mixtures of industrial chemicals beginning even before birth. 

Question #2: Why test for chemicals in people? 
Applications of body burden (biomonitoring) data for human health risk assessment and public 
health policy 
Scientists and regulators use body burden data (biomonitoring studies) to estimate human health risks from 
exposures to industrial chemicals, to set public health policies that protect against these risks, and to track 
the success of these policies in reducing exposures. The applications of biomonitoring are rapidly 
expanding beyond its traditional use in occupational medicine and poisoning cases to new applications in 
measuring exposures and estimating health risks among the general population (Thornton et al. 2002, EWG 
2003, Sexton et al. 2004, CDC 2003). Public health officials have recently used body burden data in 
assessing health risks for chemicals described below, all of we found in this study in newborn umbilical 
cord blood: 

• Mercury. When CDC body burden studies showed high blood levels of mercury in women of 
childbearing age, government scientists assessed the data to show that one of every six women is 
exposed to mercury in excess of safe levels, through their consumption of mercury-contaminated 
seafood. These analyses were benchmarked back to seminal umbilical cord blood studies linking 
mercury to brain damage among children exposed in the womb (Grandjean et al. 1997). FDA then 
designed and publicized seafood consumer advisories that are intended to lower women’s blood 
mercury levels (Carrington et al. 2004, FDA 2004). EWG’s investigation identified mercury (as 
the form in seafood, methylmercury) in all 10 newborns tested. 

• Scotchgard. Beginning in 1997 3M found the active ingredient in Scotchgard (PFOS) not only 
in blood from U.S. blood banks, but also in the blood of 600 children tested. Concurrently, 3M 
was learning that Scotchgard induces serious birth defects in laboratory studies, results that 
government scientists called “disturbing.” EPA officials pressured 3M to take Scotchgard off the 
market. According to government officials, Scotchgard “combine[s] persistence, bioaccumulation, 
and toxicity properties to an extraordinary degree” (Auer 2000). In the past three years 3M has 
completely reformulated the product, although the persistent PFOS chemical will continue to 
pollute people, including babies in the womb, for generations to come. EWG’s investigation 
identified PFOS in all 10 newborns tested, and represents the first reported detections of PFOS in 
U.S. cord blood. 

• Teflon chemical PFOA. In the wake of the Scotchgard phaseout, EPA turned their attention to a 
closely related chemical, the Teflon ingredient PFOA. EPA conducted an assessment of human 
health risks benchmarked on measured levels of PFOA in the blood of the general population 
(EPA 2005d). This assessment, currently under review by EPA’s independent Science Advisory 
Panel, was conducted to guide EPA in designing policies necessary to lower human exposures to 
PFOA. The Agency’s priority review and assessment of PFOA is driven by its ubiquity in human 
blood — it pollutes the blood of more than 95 percent of Americans — combined with the 
chemicals’ broad toxicity and the fact that, among all human blood pollutants, PFOA belongs to a 
chemical family (perfluorochemicals) that is uniquely persistent in the environment: PFOA never 
breaks down. EWG’s investigation identified PFOS in all 10 newborns tested, the first reported 
detections of the chemical in cord blood from the general population. 

• Dioxin. In a politically controversial series of exposure and human health risk assessments, EPA 
has consistently relied on body burden measurements of dioxin — in breast milk and other human 
tissues — to estimate exposures and health risks for the notirious family of dioxin-like chemicals 
(EPA 2004a). EWG’s investigation identified dioxin-like chemicals in all 10 newborns tested. 

Biomonitoring can fill data gaps and reduce uncertainties inherent in traditional exposure and risk 
assessment, leading to more fully informed public health policies. As measures of “internal dose,” 
biomonitoring data comprise exposure estimates more direct, and with lower uncertainty, than 
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those that scientists derive from traditional algorithms — methods that compound uncertainty by 
combining estimates of behavior patterns, pharmacokinetics, and external doses. When compared 
against measurements or estimates of internal dose from toxicology studies, biomonitoring data 
also providing a more direct estimate of potential hazards by reducing the need to compensate for 
differences in pharmacokinetics between humans and laboratory animals in exposure and risk 
assessments. Government scientists used this technique most recently in their risk assessment for 
the Teflon chemical PFOA, in which they compared measured human serum levels of PFOA to 
animal serum PFOA levels from laboratory studies (EPA 2005d). 

In addition to the clear benefits of its use in exposure and risk assessments that shape public health policy, 
body burden studies are also a powerful tool for tracking the success of programs that aim to mitigate 
exposures. Body burden studies show, for example, that blood lead levels in children have dropped steadily 
since the mandatory reduction of lead in gasoline and house paint of the 1970s; the median concentration 
fell 85 percent between 1976 and 2000 (Pirkle et al. 2004, EPA 2003a). 
Body burden data also has the capacity to uncover sensitive or highly exposed subpopulations, and the 
potential to elucidate distributions of exposure for individuals and across populations, including exposures 
to mixtures. Consideration of both of these factors — sensitive subpopulations and the nature of mixtures 
that comprise the human body burden — are critical components in developing effective public health 
policies. It is with a goal of exploring these two factors that we conducted our cord blood pollution 
investigation. Our study seeks specifically to measure the human body burden in an inherently sensitive in 
utero population, and to define in part the chemical mixtures present among the study samples. 
The scientific community also uses biomonitoring such as that performed in this cord blood study to track 
exposure reductions that can stem from public health interventions. Biomonitoring studies have 
documented the success of public health interventions in dramatically reducing children’s blood lead levels 
in the U.S. (Pirkle et al. 1994); in lowering PCB and organochlorine pesticide levels in breast milk from 
mothers in Germany and Sweden (Schade and Heinzow 1998, Noren and Meironyte 2000); and even in 
reducing exposures to second-hand smoke in the U.S. (CDC 2003). 
In future biomonitoring efforts (CDC 2005) scientists from the Centers for Disease Control and Prevention 
plan to collect exposure data that can document the efficacy of recent public health interventions restricting 
the use of the Scotchgard chemical PFOS (EPA 2000b) and the popular home insecticide chlorpyrifos, or 
Dursban. And in the Children’s Health Act of 2000 (Public Law 106-310 Sec. 1004), Congress authorized 
“a national longitudinal study of environmental influences (including physical, chemical, biological and 
psychosocial) on children’s health and development.” The study, as planned, aims to track exposure and 
health outcomes for 100,000 American children from early pregnancy to age 21 (DHHS 2004). 

Question #3: Why did you test just 10 newborns? 
Studies of chemicals in human tissues are expensive — in this study, laboratory costs alone were $10,000 
per sample. The methods are highly specialized, few laboratories are equipped with the machines and 
technical expertise to run the analyses, and costs are high. Because of these constraints, a high fraction of 
umbilical cord blood pollution studies have tested a small number of babies. We identified 41 studies in the 
peer-reviewed literature that have reported on cord blood levels for some of the same pollutants we tested. 
Of these, 15 percent (6 studies) tested 15 or fewer babies: 

• 15 subjects — Inoue K, Okada F, Ito R, Kato S, Sasaki S, Nakajima S, Uno A, Saijo Y, Sata F, 
Yoshimura Y, Kishi R, Nakazawa H. 2004. Perfluorooctane sulfonate (PFOS) and related 
perfluorinated compounds in human maternal and cord blood samples: assessment of PFOS 
exposure in a susceptible population during pregnancy. Environ Health Perspect. 2004 
Aug;112(11):1204-7. 

• 15 subjects — Guvenius DM, Aronsson A, Ekman-Ordeberg G, Bergman A, Noren K. 2003. 
Human prenatal and postnatal exposure to polybrominated diphenyl ethers, polychlorinated 
biphenyls, polychlorobiphenylols, and pentachlorophenol. Environ Health Perspect. 2003 
Jul;111(9):1235-41. 
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• 12 subjects — Mazdai A, Dodder NG, Abernathy MP, Hites RA, Bigsby RM. 2003. 
Polybrominated diphenyl ethers in maternal and fetal blood samples. Environ Health Perspect. 
2003 Jul;111(9):1249-52. 

• 10 subjects — Sarcinelli PN, Pereira AC, Mesquita SA, Oliveira-Silva JJ, Meyer A, Menezes 
MA, Alves SR, Mattos RC, Moreira JC, Wolff M. 2003. Dietary and reproductive determinants of 
plasma organochlorine levels in pregnant women in Rio de Janeiro. Environ Res. 2003 
Mar;91(3):143-50. 

• 9 subjects — Cooper SP, Burau K, Sweeney A, Robison T, Smith MA, Symanski E, Colt JS, 
Laseter J, Zahm SH. Prenatal exposure to pesticides: a feasibility study among migrant and 
seasonal farmworkers. Am J Ind Med. 2001 Nov;40(5):578-85. 

• 5 subjects — Schecter A, Kassis I, Papke O. 1998. Partitioning of dioxins, dibenzofurans, and 
coplanar PCBS in blood, milk, adipose tissue, placenta and cord blood from five American 
women. Chemosphere. 1998 Oct-Nov;37(9-12):1817-23. 

Question #4: How do industrial chemicals get in my body? 
More than 75,000 commercial chemicals are currently approved for use in the U.S. (EPA 2005c), a number 
that grows by 2,500 new chemicals yearly (EPA 1997). U.S. industries produce or import 3,000 of these in 
quantities of greater than one million pounds per year (EPA 2005c). Many pesticides banned in the U.S. for 
decades (PCBs and DDT, for example) persist in the environment, build up in the food chain, and continue 
to contribute to daily exposures. Government sources detail more than 3,000 chemicals used as food 
additives (FDA 2005), an estimated 10,500 ingredients in personal care products (FDA 2000), and more 
than 500 chemicals approved as active ingredients in pesticides (EPA 2002a,2005b). Many of these 
chemicals, whether used purposefully or found as unwanted impurities, can contribute to a person’s body 
burden through exposures from food, air, water, dust and soil, and consumer products. And for many 
chemicals in our bodies, the health consequences are unknown. The studies aren’t required under federal 
law, and in most cases simply haven’t been done. 

Question #5: How can I reduce my chemical exposures? 
Some exposures to pesticides and industrial chemicals are unavoidable. Persistent pollutants, some banned 
for decades, still contaminate the environment and end up in the food we eat, the water we drink, and the 
air we breathe.Yet even exposures to persistent pollutants can be reduced through a varied diet that contains 
fewer meat and high fat dairy products. Other chemical exposures, like toxic substances in household 
cleaners, can be avoided altogether. 
Some simple tips for reducing exposures to industrial chemicals are: 

• Eat fewer processed foods, which often contain chemical additives. 

• Eat organic produce. It’s free of pesticides and preservative chemicals. 

• Don’t microwave food in plastic containers, use glass or ceramics. 

• Run your tap water through a home filter before drinking. Filters can reduce levels of common 
tap water pollutants. 

• Eat fewer meat and high fat dairy products, which contain higher levels of some pollutants. 

• Reduce the number of cosmetics and other personal care products you use, which can contain 
harmful chemicals and can be sold with no safety testing. 

• Avoid artificial fragrances. 

• Don’t use stain repellants on clothing, bedding or upholstery. 

• Reduce the number of household cleaners you use. Try soap and water first. 

• Avoid using gasoline-powered yard tools — use manual or electric tools instead. 

• Avoid breathing gasoline fumes when you’re filling your car. 
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• Eat seafood known to be low in PCB and mercury contamination, including wild Alaska salmon 
and canned salmon. Avoid canned tuna — it contains mercury. 

Particularly if you’re pregnant, try to follow the tips listed above. Is there someone in your household who 
can take over using household cleaners and pumping gas while you’re pregnant? Eat canned salmon instead 
of canned tuna. Paint the baby room well before you conceive. Don’t use nail polish, which contains 
chemicals linked to birth defects in laboratory studies. 
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Appendix H: ACC’s “Key Points on Biomonitoring” 

 
  
Scientists long have understood that our bodies can absorb substances present in our environments, and 
technology now allows researchers to measure even extremely minute concentrations of substances found 
in human blood, urine, tissues and milk. This field of research is known as biomonitoring.  
• Most environmental substances are naturally occurring, such as those formed in the air, soil, lakes, rivers, 
oceans, plants, animals, forest fires and volcanoes, and they are absorbed into our bodies through eating, 
drinking, breathing and skin contact.  
• A small fraction of the substances our bodies absorb, however, are derived from the products and 
processes of modern life.  
• Biomonitoring data can be very useful in understanding the extent to which people have been exposed to 
particular substances and provide guidance for additional research. However, the data must be taken in 
context, as they do not provide information about (1) the source(s) of an exposure, (2) how long a 
substance has been in the body or (3) what effect, if any, a substance may have on human health. Without 
this context, unnecessary fears can arise.  
• That is why the Centers for Disease Control and Prevention (CDC) has worked to assure the public that: 
“Just because people have an environmental chemical in their blood or urine does not mean that the 

chemical causes disease
1
.” In fact, many chemicals, such as those in medicines and purifiers, actually do 

just the opposite.  
• Also reassuring is the fact that biomonitoring data also demonstrate that pollution controls have reduced 
exposure to many potentially harmful substances, including lead and mercury, and current levels of most 
environmental chemicals detected in the U.S. population are generally thought to be well below those 

levels associated with adverse effects
2
.  

• Biomonitoring is an important to help scientists better understand human exposure to both naturally 
occurring substances and those made from modern chemistry. As biomonitoring technology continues to 
advance, more information is being made available to help public health officials, scientists, medical 
professionals and policy makers enhance public health.  
• Working with government officials and the scientific community, the manufacturers of chemical products 
are actively engaged in efforts to better understand the complex relationship between modern chemistry 
and human health in a shared effort to protect and improve people’s lives.  
 
1 
Centers for Disease Control and Prevention. Second National Report on Human Exposure to 

Environmental Chemicals. CDC; 2003. p.2.  
2 
American Council on Science and Health. Traces of Environmental Chemicals in the Human Body: Are 

They a Risk to Health. New York, NY: ACSH; 2003. p.5-6. Last Updated: July 14, 2005 
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Appendix I: ACC’s “Biomonitoring: Frequently Asked Questions” 

 
What is biomonitoring?  

Biomonitoring is the measurement of specific substances in the human body, usually through the 
analysis of blood, urine, breast milk and tissue samples. Typically, biomonitoring studies rely on 
informed volunteers to provide samples of fluid or tissue at a single point in time. Samples are 
then analyzed to measure trace concentrations of a predetermined set of naturally occurring and/or 
manmade substances that may be present. The detection of a substance simply indicates that an 
exposure may have taken place prior to obtaining the sample.  

How do chemical substances enter our bodies?  
The human body is made of thousands of chemical substances, many of which – vitamins, 
nutrients, proteins and hormones – are essential to life. While some of these chemicals are 
generated within our bodies, others are absorbed through eating, drinking, breathing and skin 
contact.  
Throughout our lives, humans and other organisms are continually exposed to substances in our 
environments, both naturally occurring (from air, water and soil or produced by plants, animals 
and natural events, such as forest fires and volcanoes) and manmade (pharmaceuticals, soaps, 
disinfectants, etc.)  
Although scientists have long understood that our bodies absorb substances from our 
environments, today’s technology allows researchers to detect and measure extraordinarily low 
levels in human samples  

Exactly what is measured in a biomonitoring study?  
Biomonitoring researchers analyze samples of human fluids and tissues to study the physical 
evidence of an exposure to a particular substance. Evidence may include (1) trace concentrations 
of the substance itself, (2) the presence of metabolites, or chemicals formed as the original 
substance is broken down and processed for elimination, and (3) indications that an exposure has 
had some measurable change on a cellular or other biological process, such as increased enzyme 
levels.  

Why are biomonitoring data important?  
Before biomonitoring technology was developed, scientists could only roughly estimate the 
potential for human exposure using measurements of substances detected in air, water, soil and 
food. Today, biomonitoring studies can verify that an exposure has taken place.  

What do biomonitoring data tell us about human exposure?  
Biomonitoring measures concentrations of substances in a body fluid or tissue at a specific point 
in time. In the vast majority of instances, these data allow scientists to verify that an 
environmental exposure occurred at some point prior to obtaining a sample.  
However, the human body, through normal metabolic processes, produces certain substances, 
which also exist in the environment. A few better-known examples include formaldehyde and 
acetone. In such instances, the detection of a substance in body tissues or fluids is not necessarily 
an indication of an environmental exposure.  

What do biomonitoring data tell us about levels of exposure?  
Biomonitoring data can only quantify exposure if the relationship between the amount of a 
substance with which a person comes into contact and concentrations of that substance (or its 
metabolites) in the human body can be established. Converting biomonitoring data into 
meaningful estimates of exposure requires additional studies of exposure, such as the contact 
between an individual and a concentration of a substance over a defined period of time as well as 
the interaction of that substance within the body (e.g. absorption, distribution, metabolism and 
excretion).  

What are the limitations of biomonitoring data?  
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While biomonitoring data can confirm the occurrence of an exposure, they do not provide 
information about:  
• The source(s) of an exposure: Was the person exposed through diet, air, medical treatment, 

pollution, etc.?  
• How long a substance has been in the body: Was it a single large exposure, multiple smaller 

exposures or a combination? Did the exposure(s) occur recently or back in time?  
• What effect, if any, a substance may have on human health: What are the potential health 

effects? Are they positive or negative? At what levels or concentrations would you expect to 
see changes in health?  

 
How do biomonitoring data help scientists evaluate risks to human health?  

Assessing risk is an extremely complex scientific process that requires input from multiple areas 
of expertise. There are four major components of a scientific risk assessment:  
• Hazard Identification: A description of the potential health effects associated with a particular 

substance.  
• Exposure Assessment: Estimations of the quantity of a substance that has come into 

contact with the body over a defined period of time. This includes measurements or 
estimations of the intensity, frequency and duration of exposure to a substance.  

• Dose-Response Assessment: A determination of the relationship between a dose of a substance 
and a specific biological response.  

• Risk Characterization: The integration of all previous components to estimate the incidence of 
health effects due to exposure under a defined set of conditions.  

 
By confirming that an exposure has occurred, biomonitoring data take some of the guesswork out 
of the Exposure Assessment phase of a scientific risk evaluation. But in addition to biomonitoring 
data, an Exposure Assessment often includes information about the most likely route of exposure 
(e.g., air, food, water, skin), the concentrations of substances in these media, and how our bodies 
absorb, metabolize, and excrete these substances.  
Although biomonitoring studies alone do not constitute a complete picture of risk, they are a very 
important contributor to the scientific risk assessment process. 

 
What are some of the established uses for biomonitoring data?  

There are several important uses for this type of information. For instance, in 2001, the CDC 
began an ongoing human biomonitoring study to better understand background levels of 
substances in the general U.S. population. CDC publishes the annual/biannual results of this 
program in each edition of its National Report on Human Exposure to Environmental Chemicals. 
This research is helping CDC and other scientists to:  
• Establish average exposure levels among Americans;  
• Establish and compare biomonitoring data across subgroups by age, sex and ethnicity;  
• Measure trends in exposure over time;  
• Set priorities for additional research; and  
• Verify the efficacy of selected pollution controls and other public health policy measures.  

 
For example, by monitoring human levels of cotinine – a metabolite of nicotine – the CDC has 
been able to document reductions in exposure to environmental tobacco smoke in the general U.S. 
population, confirming that smoking controls have been effective in reducing exposure to nicotine.  
As biomonitoring technology continues to advance, more information is being made available to 
help scientists and policy makers enhance public health.  

 
Should people be concerned when biomonitoring studies measure chemicals that 
have not been previously detected?  
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As biomonitoring technology continues to progress, scientists are able to detect greater numbers of 
chemical substances and to measure them at smaller and smaller concentrations in the body. So the 
measurement and reporting of a particular chemical for the first time does not necessarily mean 
the chemical is new to our bodies or that our levels of exposure are increasing. Often it simply 
means that scientists have developed better analytical methods for studying human exposures.  
Today, scientists are able to measure chemicals at trace concentrations as small as parts per 
million, parts per billion, and even parts per trillion.  
CDC’s National Report on Human Exposure to Environmental Chemicals typically reports 
measurements in units of micrograms per liter, often expressed as μg/L. One microgram equals 
one millionth of a gram. One microgram per liter of liquid equals a concentration of one part per 
billion (ppb).  

What are some practical applications of biomonitoring data?  
In cases where supplemental information is available, scientists and policy makers have been able 
to draw meaningful conclusions that help protect public health. For example, research associating 
breath levels of alcohol with driving impairments has led to laws that have effectively reduced 
drunk-driving accidents. And research into the adverse effects on children of lead additives in 
gasoline has led to the elimination of such additives. In both these examples, the biomonitoring 
measurements can be interpreted with a high degree of scientific certainty because research has 
established the relationship among (1) external exposure (i.e., the concentration in the media at the 
point of contact), (2) the concentration in blood for lead (or breath for alcohol), (3) the internal 
dose (the concentration at a particular site) and (4) the response of the target tissue or cells to the 
internal dose.  
As biomonitoring studies and supporting research continue to advance, the relationships between 
exposure assessment and risk analysis will grow stronger and more meaningful for larger numbers 
of substances.  

Why are certain chemicals selected in biomonitoring studies, but not others?  
There are several factors that affect scientists’ decisions regarding which chemicals to study. Some of 
the more obvious factors include scientific interest in a particular substance and the need to gauge the 
effectiveness of pollution controls or other public health measures, such as smoking restrictions. But 
there are other important factors to consider:  
• Availability of biomonitoring methods. In many ways, biomonitoring involves the implementation of 

relatively new technologies. At present, the number of chemicals of interest to scientists far 
exceeds the number of chemicals for which biomonitoring technologies are currently available. 
But scientists are continually developing new methods to study chemicals. One chemical might be 
studied, while another chemical of equal or greater interest is not, simply because scientists have 
not yet developed an analytical technique for all chemicals.  

• Cost. The equipment, sampling and laboratory analysis for well-designed, quality-controlled 
biomonitoring studies can be extremely costly. Based on the sampling and biomonitoring methods 
being deployed, specific chemicals are sometimes added to biomonitoring studies as a cost-
effective way to leverage the research dollars of an existing study.  
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Appendix J: ACC’s “Biomonitoring and Chemistry”  

 
Biomonitoring is a powerful tool that helps scientists, physicians, and public health 
officials better understand human exposure to environmental substances.  

• The human body is made of thousands of chemical substances, many of which – vitamins, nutrients, 
proteins and hormones – are essential to life. While some of these chemicals are generated within 
our bodies, others are absorbed by eating, breathing, and through contact with our surroundings.  

• Throughout our lives, humans and other organisms are continually exposed to environmental 
substances, both naturally occurring (from air, water and soil or produced by plants, animals and 
natural events, such as forest fires and volcanoes) and manmade (pharmaceuticals, soaps, 
disinfectants, etc.)  

• While scientists have long understood that our bodies absorb tiny amounts of these substances simply 
by interacting with our environments, today’s technology allows researchers to detect and measure 
trace concentrations of increasing numbers of substances in human milk, blood, urine and tissues. 
This field of research is known as biomonitoring.  

• Biomonitoring data play an important role in helping scientists better understand human exposure to 
both naturally occurring and manmade substances. And as biomonitoring technology continues to 
advance, more information is being made available to help scientists, medical professionals and 
policy makers enhance public health.  

 
From clean drinking water to life-saving vaccines, chemistry and the products of 
chemistry play a critical role in protecting and advancing public health.  

• The manufacturers of chemical products work hand-in-hand with government agencies and the 
scientific community to advance knowledge about the safety of our products so that we can 
continue to deliver innovation that enhances human health and the quality of our lives.  

• In some instances, substances that contribute to our improving health and quality of life have also 
become a small but measurable component of our environment.  

• For more than 30 years, a combination of regulatory controls, voluntary programs and continuously 
improving technologies in the U.S. have been very effective in reducing human exposure to 
substances involved in manufacturing these products. Even so, today’s advanced technology 
allows the detection of smaller and smaller amounts of substances in humans and the environment.  

 
Because better information is the key to better decisions, it’s important to 
communicate the results and limitations of biomonitoring studies in a way that is 
meaningful to the lay person.  
• The detection of a substance in the body indicates only that an exposure has taken place; it does not 
indicate whether an exposure has resulted in any adverse health effect. This point is underscored by the 
Centers for Disease Control and Prevention (CDC), “Just because people  

have an environmental chemical in their blood or urine does not mean that the chemical causes 

disease
1
.”  

• In large enough quantities, virtually any natural or manmade substance can be harmful to human 
health. However, current levels of most environmental chemicals detected in the U.S. population 

are generally thought to be well below those considered to be associated with adverse effects
2
.  

• Biomonitoring data do not provide information about (1) the source(s) of an exposure, (2) how long a 
substance has been in the body, or (3) what effect, if any, a substance may have on human health. 
However, biomonitoring data do provide guidance for conducting additional scientific research.  

• Biomonitoring data continue to confirm that pollution controls have been effective in reducing human 
exposure to many potentially harmful substances, such as lead and mercury.  
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• As biomonitoring technology continues to progress, scientists are able to detect greater numbers of 
chemical substances and to measure them at smaller and smaller concentrations in the body. Thus, 
the measurement and reporting of a particular chemical in human samples for the first time does 
not mean that the chemical is new to our bodies or that levels of exposure are increasing. Often, it 
simply means that scientists have developed better analytical methods for studying human 
exposures.  

 
Together with government and the scientific community, the chemical industry is 
actively engaged in efforts to better understand the complex relationship between 
modern chemistry and human health.  

• Understanding the potential effects of our environment – including the wide array of physical, 
biological, social, behavioral and chemical factors that can have both positive and negative effects 
on human health – is incredibly complex.  

• Scientists and medical professionals across government, academia and industry understand that 
biomonitoring data are difficult to interpret without related research (e.g., toxicity testing, 
epidemiology research, exposure measurements, etc.) to characterize potential health effects.  

• The chemical industry is currently engaged with the government and the scientific community to help 
further characterize the potential health effects associated with the majority of chemical products 
in commerce today. Information on individual chemical substances is submitted to the U.S. 
Environmental Protection Agency and made available to the public on-line at: 
http://www.epa.gov/chemrtk/volchall.htm.  

• Over time, biomonitoring research will allow scientists to study trends in human exposure and to 
compare biomonitoring data among subpopulations.  

• The chemical industry is optimistic that advances in biomonitoring and related research offer great 
promise in the effort to protect and enhance human health.  

1 
Centers for Disease Control and Prevention. Second National Report on Human Exposure to Environmental Chemicals.CDC; 2003. 

p.2.  
2 

American Council on Science and Health. Traces of Environmental Chemicals in the Human Body: Are They a Risk to Health. New  
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Appendix K: ACC’s “Issue Brief: Biomonitoring” 

 
ISSUE SUMMARY  
Biomonitoring is a tool to help better understand human exposure to environmental chemicals – both 
natural and man-made. It identifies certain substances in the body at the time of measurement. If gathered 
from a representative sample of a population – for instance, children or adults in a particular area – 
biomonitoring can be used to document whether that subgroup as a whole has been exposed to some 
chemicals.  
Biomonitoring does not provide information about (1) where the exposure came from, (2) how long a 
substance has been in the body or (3) what effect, if any, that substance may have on the body. The answers 
to these questions must come from related research. Research that the chemical industry is committed to 
sponsoring.  
 
INDUSTRY VIEWS  
• We support the use of biomonitoring information in the proper context, as a tool to help further protect 
and improve public health. Without context, information on the presence of a substance may be 
misinterpreted. As the Centers for Disease Control and Prevention (CDC) states on its website, “the 
measurement of an environmental chemical in a person’s blood or urine does not by itself mean that the 
chemical causes disease. Advances in analytical methods allow us to measure low levels of environmental 
chemicals in people; only studies of varying exposure levels and health effects determine which blood and 
urine levels result in disease.”  
• Biomonitoring is a complex technology. Scientists and medical professionals – in government, academia 
and industry – know that biomonitoring data must be developed, validated and analyzed properly. Data 
from this tool can be used to set priorities for research on the potential human health effects of 
environmental chemicals.  
• We must avoid the misuse of biomonitoring data. Used incorrectly, information on the mere presence of 
trace amounts of substances in the body may be misinterpreted and could create unwarranted alarm.  
• Instead, we advocate that biomonitoring be a part of an overall strategy that relies upon a strong scientific 
foundation to help take the guesswork out of policy-making. As one component of scientific risk 
assessment, biomonitoring data can demonstrate that some type of exposure occurred. Then, through 
further research, potential health impacts may be better understood.  
• The more that government, media, industry and the public understand, the better our decision-making will 
be. In addition to individual company research, the chemical industry as a whole is committed to long-
range research to expand scientific knowledge and to continue evaluating chemicals and their potential 
impact on human health and the environment.  
 
RESOURCES  
Centers for Disease Control and Prevention http://www.cdc.gov/nceh/dls/biomonitoring.htm 
American Council on Science and Health http://www.acsh.org/press/releases/tracechem043099.html 
 
 


