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MESSAGE FROM THE CO-CHAIRS

Elliot Eder
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Terry Quill
Duane Morris LLP

The Science and Technology Committee
ushers in spring 2004 with this Committee
newsletter. It examines the issue of
biomonitoring from several perspectives.
Later in the year, we hope to present other
issues of science and technology in
environmental, energy and resources law in
articles of interest to our membership in the
Committee newsletter.

We want to take this opportunity to tell you
about the Committee, identify Committee vice-
chairs, and to propose topics the Committee
might address in future newsletters, seminars
and conferences. We are very interested in
your input and participation, since the
Committee leadership views all activities as a
service to the membership, and as a forum in
which Committee members can demonstrate
their expertise in areas involving science and
technology. Since this year the Committee
has been recognized as serving all three
areas of the Section — i.e., environmental,
energy and resource law — we welcome and
encourage participation within any of those
disciplines.

The Committee

The focus of the Science and Technology
Committee includes a broad range of health,
technology and scientific issues in energy,
environmental and resource law. These
issues arise in the daily practices of our
membership, and the Committee is dedicated
to the mission of exploring those issues, as
well as providing a forum for their expression
to membership and the wider community. By
providing such a forum, the Committee
provides a valuable service to lawyers in the
Section’s main practice areas. We plan to
continue working with other committees within
the Section, as well as with other ABA
sections, in a manner that will contribute to the
continued vitality of the Science and
Technology Committee. To do so, we need
and welcome your participation.

Potential Topics

Substantive and practice issues that we have
identified as potential topics in future
newsletters include science and technology
concerns in litigation, regulatory and legislative
areas of environmental, energy and resource
law. We anticipate that members of the
Committee will identify other issues, and we
look forward to their interest in writing articles
in those areas. We also hope to co-sponsor
with other Section committees a larger
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seminar or conference on important topics that
are informed by science and technology
issues of concern to practitioners.

Our initial list of substantive and practice
areas includes:

m Developments in toxicogenomics

m Legal and scientific issues related to the
Data Quality Act

m Science and technology trends in litigation

m EPA’s cancer risk assessment guidelines.

m Bias in scientific peer review

s EPA's implementation of an endocrine

disruptor testing program

m Science issues underlying new
developments in federal and state air
emissions control programs

m Science- and technology-based issues in
the modeling of risks and toxicity

m Science issues underlying the “low-dose”
hypothesis.
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We encourage you to contact the Committee’s
leadership.

EDITOR’S INTRODUCTION

Sarah Brozena
American Chemistry Council

On behalf of the Science and Technology
Committee, | am pleased to present the first
issue of 2004 of the Committee’s newsletter.
The organizing theme of this issue is
biomonitoring — what it is; its potential impact
on environmental, health and safety
regulation; and its potential use in litigation. It
continues this Committee’s focus on keeping
our members updated on scientific and
technological developments in areas of law
involving the environment, energy and
resources.

The issue features two articles that have
already appeared in other publications.
Because the issue is so new, we felt it
appropriate to reprint (with permission of the
original publishers, of course) these two
introductory but important articles on the
strengths and limitations of this new
information in the context of our understanding
of the potential impact of chemicals on human
health. A follow-up newsletter that provides
thoughtful discussions from practicing lawyers
who are encountering this new information in
litigation is certainly in order. We encourage
lawyers who are experiencing this issue first
hand in the courtroom to submit articles for
future newsletters.

I'd like to take this opportunity to thank again
the publishers of the Journal of Law, Medicine
and Ethics and the publishers of BNA's Risk
Policy Report for permission to reprint these
two articles (as noted in the preface before
each article).

I'd also like to take this opportunity to thank
the authors of these two articles for their
willingness to see their articles re-published in
this ABA newsletter.



Following this newsletter, | will be stepping
down as editor of the Committee’s newsletter
and hand the baton to Thaddeus Lightfoot.
Though I'll be stepping down as editor, | hope
to be able to continue to assist Thad in his
leadership on this important activity.

If you would like to submit an article for future

newsletters, please contact Thad Lightfoot at
612/623-2363 or tlightfoot@envirolaw.com.

WHAT IS BIOMONITORING?

Rick Becker, Sarah Brozena and
Darrell Smith

This article is reprinted with permission of its
original publisher, Inside EPA's Risk Policy
Report. This article was adapted from an
earlier version that first appeared in a special
section of guest perspectives on biomonitoring
in Inside EPA’s Risk Policy Report, under the
title,”Biomonitoring: A Promising and Complex
Opportunity” (Risk Policy Report, Feb. 18,
2003, Vol. 10, #2). Any changes to that
original article were solely the authors’. Inside
EPA does not endorse any particular public
policy position that may be represented in this
article.

Throughout our lives, humans and other
organisms are continually exposed to both
naturally occurring substances (those found in
soil or produced by plants, animals or other
organisms) and synthetic substances (e.g.,
pharmaceuticals, disinfectants, soaps and
detergents, as well as the by-products of
combustion and other pollutants) in our
environments. Some chemicals are generated
within our bodies; others are absorbed through
eating, breathing, drinking, and through
contact with our surroundings. Although
scientists have long understood that our
bodies absorb tiny amounts of chemical
substances simply by interacting with our

environment, today’s technology allows
researchers to detect and measure trace
concentrations of many environmental
substances in the body.

The measurement of trace compounds in
humans is referred to as biological monitoring,
or biomonitoring. Biomonitoring usually
involves the analysis of blood, urine or other
body tissues/fluids. Typically, biomonitoring
studies rely on volunteers to provide samples
of fluid and/or tissue at a single point in time.

A few excellent examples of biomonitoring
exist. The most familiar is the level of alcohol
in the breath. Through research that
associated breath levels of alcohol with
impairments in operating vehicles, states have
written laws that draw the line between
acceptable and unacceptable biomarkers of
alcohol consumption. Another well-studied
example is the concentration of lead in the
blood of children. As levels increase, so does
concern over adverse effects on development
of the child. Many years of research were
devoted to interpreting biomarkers of these
and a few other chemicals. However, for most
chemicals, including most of those in the
Centers of Disease Control and Prevention
(CDC) National Report on Exposure to
Environmental Chemicals, the relationship
between exposure and concentrations found
in the body and effects is unknown. Thus,
most biomonitoring data cannot be interpreted
without far more information that can only be
gained through more research.

The CDC released its second National Report
on Human Exposure to Environmental
Chemicals on January 31. CDC's first report,
issued in 2001, provided information on the
levels of 27 substances in the U.S. population
determined by analyzing samples of blood and
urine as part of the National Health and
Nutrition Examination Survey (NHANES). The
second report contained information about the
levels of 116 environmental substances found



in blood and urine, including new data on the
original 27. These substances include air
pollutants, indicators of exposure to tobacco
smoke, phased-out pesticides and chemicals,
natural dietary phytoestrogens, pesticides,
plastic additives and metals.

As the CDC was clear to point out, the fact
that people have an environmental chemical in
their blood or urine doesn’'t necessarily mean
the chemical causes disease. Both reports
can be viewed at www.cdc.gov/nceh/dls/
report.

How it Works

Biomonitoring is conducted by collecting
samples of human fluids and/or tissues (such
as urine, breast milk, blood or hair) in order to
detect the presence of biomarkers of
exposure. A biomarker is defined as any
alteration in cells or biochemical processes
that can be measured in a biological system or
sample. Biomarkers can be classified as
“biomarkers of exposure” (detection of the
original chemical or its metabolites) or
“biomarkers of effect” (detection of a biological
response). New analytical methods to quantify
human biomarkers of chemical exposure in
small samples have been developed for many
substances. In the case of the 116 substances
in the CDC report, these methods have been
subject to rigorous validation. Newly
developed sampling and analytical techniques
for other chemicals are still undergoing this
process. The CDC is the leader in this effort
and should be commended on the progress
made in recent years.

Biomonitoring is a powerful tool. ACC supports
the use of biomonitoring information in the
proper context, as a tool to help learn more
about our exposure to chemical substances —
both natural and synthetic — and to further
protect and improve human health. Taken out
of context, information on the presence of a
substance may be misinterpreted. The

science behind biomonitoring needs to be
understood by those who wish to apply
biomonitoring results. It is therefore important
to explain the limitations of biomonitoring as
an instrument to better understand exposure.
For example, human biomonitoring data alone
— the measurement of the concentration of a
certain substance in a specific human sample
— does not tell us about the source of an
exposure or the timing, magnitude, duration or
frequency of exposure. Nor does
biomonitoring data alone provide information
on the cellular, physiological, pharmacological
or pathological effects, if any, that a substance
may have. Additional information is always
required to interpret the results of
biomonitoring.

Although it is relatively easy to establish
through biomonitoring that exposure to many
types of substances have occurred at some
point in time, it is much more difficult to
determine the levels of exposure, the
frequency of exposure and the time frame for
the exposure. One reason for this is that many
chemicals have a short half-life. This fact
points out another limitation of biomonitoring:
It may miss acute exposures to some
chemicals entirely. Depending on the
substance, the same levels that could be
measured in body fluid/tissues could have
been the result of a single large exposure
event, multiple smaller exposures or a
combination. The exposure could have
occurred recently or in the past.

Because biomonitoring measures only the
concentration of a chemical in a body fluid/
tissue at a specific point in time, considerable
effort is required to interpret either the
potential for a health risk or the source of the
exposure. In any case, the presence of a
substance is not necessarily an indicator of a
harmful effect. Biomonitoring data alone do
not constitute a complete exposure
assessment; they complement other
environmental monitoring data and modeling



activities in estimating exposure. Studies of
absorption, distribution, metabolism and
excretion are needed to convert biomonitoring
data into estimates of exposure. These
exposure estimates would, in turn, need to be
evaluated using toxicological data in order to
be transformed into estimates of risk.

Therefore, mere presence of a chemical in the
human body (an observation) should not be
cause for undue alarm, as the CDC previously
stated. The toxicity of the chemical is related
to its dose or concentration.

As Paracelsus (the father of toxicology) stated
more than 400 years ago, “All substances are
poisons; there is none which is not a poison.
The right dose differentiates a poison and a
remedy.” Dose-response is the foundation of
toxicology (and pharmacology). This is a
concept that has been well established, based
upon more than 100 years of solid research. It
is also a concept that we all intuitively
understand. We all know, based upon our own
experiences, that there is a relationship
between the amount (dose) of a given
substance and how the body responds. As the
concentration or dose of a substance
increases, there is a greater likelihood that a
response will be elicited. One aspirin may be
therapeutic — a whole bottle is toxic. The
amount of “natural” ethanol we all consume as
a result of eating fruits and other foods (e.g.,
bread may contain ethanol up to 0.4 percent)
does not cause the same effects (either acute
or chronic) as consuming alcoholic beverages
— even though we are exposed to the same
chemical substance by the same route (oral
ingestion). Why? Because toxicity is not
simply a function of the intrinsic property of the
chemical itself. Toxicity is dependent upon
both the intrinsic properties of the chemical
and the dose (a combination of the
magnitude, frequency and duration of an
exposure). While some may err, and portray or
advocate chemicals as either “toxic” or “non-
toxic,” the scientific truth is quite clear —

toxicity cannot be estimated without
considering both the exposure to and intrinsic
properties of a chemical.

Some other caveats in the scientific use of
biomonitoring data should be noted. First,
biological samples collected as part of a
biomonitoring project represent chemical
levels at a single point in time in a single
individual. The results are very specific. A
single individual may have unique activities,
such as a work history or one-time pesticide
exposure that can bias results. Care should be
taken to allow for such factors prior to applying
the results to larger populations or
condemning an entire class of chemicals. It
should be noted, however, that the statistical
methods used by CDC in its report have
addressed this issue. As the CDC continues to
develop its program and increase the
participant sample size, problems about
applying individual results to larger
populations should diminish as well.

Secondly, the use of biomonitoring data to
assess the exposure to trace levels of
chemicals for large populations is fairly new,
with a few exceptions. In most cases, there is
little historical data on the past levels of
exposures to contrast with current levels.
Analytical methods are more accurate today
and conducted with greater rigor. One of the
primary values of the CDC reports is to
establish a baseline to which future results can
be compared. This positive aspect of
biomonitoring data should not be overlooked.

Further Research

One of the most powerful uses of
biomonitoring data is to define further
research (hypothesis development and
testing). What are the sources of the
exposures? How effective are the control or
abatement actions in reducing exposures? Are
there certain populations, because of lifestyle
or perhaps work practices or occupations that



are more exposed than others? Are there
inherent differences in how people metabolize
chemicals that result in higher blood levels?

The important research on biomonitoring will
help scientists by reducing the need to rely on
surrogates of exposure and assumptions in
exposure modeling. Most importantly, using
scientifically sound and validated sampling
and analytical techniques can provide reliable
estimates of background and baseline levels
of exposures in defined population groups.
Prior to biomonitoring techniques, many
estimates of exposure necessarily relied upon
estimates based from analytical
measurements in air, water, soil, food and
assumptions of contact rates and frequencies
to construct exposure intakes. Integrating
biomonitoring strategies into exposure
assessments promises to provide better data
for risk evaluations.

ACC'’s Long-Range Research Initiative (LRI) is
sponsoring research to assist in interpreting
the relationship between biomarkers and
biological effects (www.uslri.org). The LRI is
the chemical industry research program that
sponsors research at independent research
institutions to increase scientific knowledge
about the potential impacts that chemicals
may have on human health, wildlife and the
environment. Such knowledge will help
decision-makers in government, industry and
the public sectors make more informed risk
assessment judgments on the potential
impacts of chemicals, and increase certainty
about those impacts for the public and
chemical manufacturers. Research is
performed by independent investigators who
are responsible for the design and conduct of
the research project, the interpretation of
results and publication of the results in peer-
reviewed literature.

Policy

Armed with a clear understanding of the
science behind biomonitoring (the benefits

and limitations of this emerging field), and a
commitment to follow the scientific method
and the principles of scientific risk-assessment
and decision-making, one can examine the
policy implications. Science should drive
policy. Policy should not be used to direct
science to derive a predetermined outcome.
So what should public policy look like that
takes biomonitoring seriously, but does not
rely on biomonitoring as the main determinant
of environmental health policy?

First, as indicated above, biomonitoring data
cannot be used to draw conclusions as to
causation of health outcomes. A policy that
relies on biomonitoring data without reliable
health correlates as the sole indicator for
public health intervention will likely be faulty
and result in wasted resources. Therefore,
policy should emphasize the use of such data
as a tool for hypothesis generation. The
emergent policy should support funding
research that tests these hypotheses. Further,
an enlightened policy would integrate all the
pieces of scientific information into a risk-
assessment context. For example,
biomonitoring measurements should be
integrated with research to interpret the
potential health effects and with research to
identify the sources and exposures that may
have resulted in those concentrations.

We are all well served when policy is
developed upon a foundation of science and
constructed to apply scientific information in a
manner that recognizes both the strengths
and limitations of the underlying science.
Biomonitoring of people for exposures to trace
levels of environmental chemicals, as a
component of exposure assessment, has
great promise to inform and direct research
priorities and public policies. The challenge is
to keep the focus on the science.
Biomonitoring will lead to development and
testing of research hypotheses. Ultimately,
such studies will serve to improve public policy
decision-making for protection of public health.



But, we are not there yet. Some may be
tempted to jump to conclusions but
policymakers should stand firm on the
foundation of science and risk-based decision
making for public health protection.

Rick Becker, Ph.D., DABT, is a senior director
on the American Chemistry Council’'s (ACC)
Health, Product and Science Policy Team.
Sarah Brozena is an assistant general counsel
on ACC'’s Health, Product and Science Policy
Team. Darrell Smith was formerly a director
on ACC'’s Public Health Team when he co-
authored this article. He is now a vice
president at the Industrial Minerals
Association.

LIKE TO WRITE?

The Science and Technology
Committee welcomes the participation
of members who are interested in
preparing this Newsletter.

If you would like to lend a hand by
writing, editing, identifying authors, or
identifying issues, please contact
Thad Lightfoot at 612/623-2363 or
tlightfoot@envirolaw.com.

BACK ISSUES

Back issues of the Science and
Technology Committee Newsletter and
other Committees’ Newsletters can be
found on the Section of Environment,
Energy, and Resources Web site at
http://www.abanet.org/environ/pubs/
commnews.html.

WILL BIOMONITORING CHANGE HOW WE
REGULATE TOXIC CHEMICALS?

Richard Jackson, Paul Locke, Jim Pirkle,
F. E.“Ed” Thompson and
Dorothy Sussman

This article is reprinted with permission of the
American Society of Law, Medicine and
Ethics, Copyright 2004. All rights reserved.
This article appeared in the Supplement to
Volume 30:3, Fall 2002 issue of the Journal of
Law, Medicine and Ethics. Since the article
was published, the Centers for Disease
Control and Prevention’s National Center for
Environmental Health released their Second
National Report on Human Exposure to
Environmental Chemicals, in January 2003,
which presented blood and urine levels of 116
environmental chemicals from a representative
U.S. population sample. NCEH Pub. No.03-
0022.

Abstract

Biomonitoring is the assessment of human
exposure to environmental chemicals by
measuring the chemicals or their metabolites
in human specimens such as blood, urine,
saliva, or tissue. It has become a powerful
public health tool. This article discusses the
practical application of biomonitoring to
address a public health problem in a state, to
explain how biomonitoring differs from
predicting exposure through environmental
monitoring, to describe the influence
biomonitoring has had on promulgating
regulations aimed at protecting public health,
and to discuss the position biomonitoring
holds in the legal landscape as well as its
promise in forging laws that will regulate toxic
chemicals more effectively.

In March 2001, the Centers for Disease
Control and Prevention (CDC) released its
National Report on Human Exposure to
Environmental Chemicals, a major scientific
assessment detailing the U.S. population’s



exposure to 27 environmental chemicals — 24
of which were assessed for the very first time.?
Scientists at CDC’s National Center for
Environmental Health Laboratory used a
technique called biomonitoring to assess
exposure among people participating in CDC'’s
ongoing National Health and Nutrition
Examination Survey, or NHANES.

Biomonitoring has become a powerful public
health tool. CDC has been measuring
environmental chemicals in people for more
than 25 years, both for national studies of
population exposures, such as NHANES, and
for studies that examine exposures to specific
populations. For the first Report, however,
Americans got a glimpse of 27 chemicals that
they are exposed to in the environment — from
the ubiquitous metal, lead, to certain everyday
pesticides and a host of plasticizers called
phthalates. The next Report, which will be
published in late 2002, will contain
biomonitoring data on at least 75
environmental chemicals, including the 27 that
appeared in the first Report.

This article discusses the utility of
biomonitoring from three vantage points. First,
it discusses an event illustrating the value of
biomonitoring in one state, Mississippi, as a
typical way of addressing serious public health
problems within a state’s borders. Next, it
provides a primer on biomonitoring. Finally,
the article contains a discussion of the
positioning of biomonitoring in the legal
landscape and the promise it shows in helping
to regulate toxic chemicals more effectively.

Biomonitoring in Mississippi

In November 1996, just before Thanksgiving,
health officials in southern Mississippi
identified several homes whose interiors had
been sprayed with the pesticide methyl
parathion. This chemical was sprayed by two
unlicensed pesticide applicators operating
independently of each other to rid homes of

cockroaches. Methyl parathion has been used
outdoors, but it is not licensed for indoor use.

This was not the first time that Mississippi
health officials had seen the effects of indoor
spraying of methyl parathion. In 1986, in
Tunica, Mississippi, the pesticide was used at
three times its field strength to kill spiders in a
home. As a result, two children died, and three
other people were hospitalized. With that
incident clearly in mind, health officials were
greatly concerned about human exposure to
this latest illegal spraying, and that concern
only heightened when the officials soon
discovered that not merely a few homes, but
rather 2,700, had been sprayed with the
pesticide.

Multiple factors made the situation in southern
Mississippi even worse. Remediation of
contaminated homes was the only known way
to render those homes safe for habitation, and
the estimated costs associated with this work
were approximately $50,000 per home. While
such work was being done, families would
have to be relocated at public expense. At the
time, Mississippi’s casino building boom was
at its height, with its demand for housing for
workers; no housing was available for the 400-
plus families and businesses that would have
to be relocated. Instead, these families and
businesses would have to be housed in
motels for extended periods, because
remediation efforts were behind schedule.
The Mississippi State Department of Health
requested assistance from CDC’s National
Center for Environmental Health Laboratory to
conduct biomonitoring by measuring levels of
a metabolite of methyl parathion in people’s
urine. As a result of having reliable data about
which people were actually exposed to the
pesticide and the level of exposure, health
officials were able to make several key public
health and policy decisions. For instance,
officials established which houses needed
remediation and which did not. That ability to
reach a determination resulted not only in



savings of hundreds of thousands of dollars in
remediation and relocation costs, but also in
lessening health concerns among
homeowners. Knowing urinary levels of the
metabolite also helped health officials
determine which families needed to move
immediately and which could continue to live
in their homes.

Other Uses for Biomonitoring

The distinguishing feature of biomonitoring is
that it assesses exposure to chemicals by
measuring levels of the chemicals or their
metabolites in human blood, urine, saliva, or
tissue rather than in air, water, soil or dust, or
food. CDC scientists have developed new
analytic methods and improved existing ones,
making them faster, more accurate, easier to
perform, and less costly. Currently, CDC’s
Environmental Health Laboratory can
measure more than 250 chemicals in people’s
blood, urine, saliva, or tissue. However, the
mere fact that people have an environmental
chemical in their bodies does not mean that
the chemical causes disease. Rather, it is
necessary to establish a connection between
the chemical and the disease. An exposure
and health-effects pathway shows that there
are multiple steps between exposure and
disease (Figure 1).

Assessing exposure involves determining how
near people are to the source of that
exposure; measuring levels of that chemical in
air, water, soil or dust, and food (a process
known as environmental monitoring); and
measuring the internal dose in blood or urine
(commonly referred to as biomonitoring).
Ideally, measuring the concentration of the
chemical at the toxic site (biologically effective
dose) provides the most health-related dose
measure, but organ biopsies are almost never
practical in health studies.

Predicting levels of toxicants in people by use
of traditional environmental monitoring is

difficult, involving many considerations,
including making assumptions about people’s
personal habits (such as hand-to-mouth
activity), lifestyles, genetic factors, absorption
coefficients, and estimates of the levels of
toxicants in multiple environmental media.
This information is then put into mathematical
models that predict blood and urine levels
(Figure 2).

However predicted, blood and urine levels of
toxicants frequently are markedly different
from measured levels. In contrast,
biomonitoring measures (rather than predicts)
the toxicants that actually get into people and
the concentrations of those toxicants. The
value of biomonitoring lies in decreasing the
uncertainty associated with assessing human
risk and vastly improving the ability to make
timely and appropriate public health decisions
and regulations. As a result, scarce resources
can be used to address serious problems
rather than those that are of negligible health
concern.

Figure 3 shows how CDC used biomonitoring
data to determine the toxicity levels of lead.

In the 1960s, lead poisoning was defined as a
blood lead level of 60 micrograms per deciliter
(g/dL) or greater. By 1990, advances in
biomonitoring allowed CDC to measure
significantly lower blood lead levels and to
correlate those levels with adverse health
effects, resulting in the agency’s lowering the
blood lead level of concern to 10 g/dL. Current
research is examining whether levels as low
as 5 g/dL can cause health effects. Clearly,
the toxicity of lead has not changed, but the
ability to track lead exposure by use of
biomonitoring and to use biomonitoring
measurements in health studies has advanced
tremendously. As a consequence, CDC has
substantially improved its understanding of
health risks associated with different levels of
lead exposure.

The removal of lead from gasoline is a good
example of how biomonitoring information
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influences the regulatory process. From 1976
through 1980, overall use of lead in gasoline
declined as a result of the introduction of
unleaded gasoline (Figure 4).

Unleaded gasoline was introduced because
lead interfered with the operation of catalytic
converters in automobiles. In 1981, the U.S.
Environmental Protection Agency (EPA) was
considering regulatory changes that would
allow increasing the amount of lead in leaded
gasoline because lead was an inexpensive
octane booster. Environmental monitoring data
and modeling predicted that leaded gasoline
had little effect on blood lead levels in people
(Figure 5).

However, results of CDC’s second national
survey (NHANES 1), covering the years 1976
through 1980, showed that declines in actual
blood lead levels measured in people matched
declines in levels of lead in gasoline

(Figure 6).

This critical finding was a major consideration
in EPA’s decision to reverse its policy and to
further restrict the use of leaded gasoline. As
remaining lead was removed from gasoline,
lead levels measured in humans continued to
decline. By 1999, geometric mean blood lead
levels had fallen to 2.0 g/dL (Figure 7).

Similarly, people’s exposure to environmental
tobacco smoke (ETS), which has been
identified as a human carcinogen, is another
important public health concern. Cotinine is a
metabolite of nicotine that tracks exposure to
ETS among nonsmokers. Higher cotinine
levels reflect more exposure to tobacco smoke
than do lower levels. When CDC developed a
method for measuring low levels of cotinine in
the U.S. population, it found that 88% of the
nonsmoking population was exposed to
tobacco smoke.? Extremely limited information
was available on ETS exposure of workers
who were nonsmokers but who were
potentially exposed in their work

environments. CDC'’s study of nonsmokers
showed that cotinine levels (i.e., tobacco
smoke exposure) increased with the number
of smokers in the home and also increased
with the number of hours that workers
reported being exposed to tobacco smoke in
the workplace (Figure 8).

These unique data provided important
documentation of worker exposure to ETS and
were thus influential in addressing indoor air
regulation of smoking in the workplace

(Figure 9).

CDC also has used biomonitoring data from a
series of studies to determine how levels of a
chemical found in people in one study
compare with levels found in many other
studies. For example, CDC’s National Institute
of Occupational Safety and Health (NIOSH)
conducted a study of ETS exposure among
casino workers to compare their cotinine
levels with levels found in the U.S. population
during NHANES 111 (1991-1994) (Figure 10).

The higher cotinine levels of casino workers
guided NIOSH actions that limited subsequent
worker exposure. These examples illustrate
how biomonitoring can be used to reinforce
regulatory actions by providing actual data
about which chemicals get into people and at
what levels. When cotinine levels in the United
States population were measured again in
1999, CDC found that there had been at least
a 75% decrease in median cotinine levels
among people aged 3 years and older. This
dramatic reduction documents an important
public health success; however, ETS
exposure remains a major public health
concern.

We can also compare levels of dioxin that
were measured in various groups of people for
many different studies. Median serum dioxin
levels among people exposed to dioxin during
the spraying of Agent Orange in Vietham can
be compared to levels in people who were
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occupationally exposed or who were exposed
as a result of an industrial accident, such as
the one that occurred in Seveso, Italy, in 1976.
Such comparisons provide critical information
for deciding what actions may be necessary
and useful for protecting the public’s health
(Figure 11).

CDC'’s Environmental Health Laboratory is a
CLIA-certified medical laboratory. It provides
high quality; state-of-the-art biomonitoring
exposure data that help policy makers make
informed public health and regulatory
decisions currently and for the foreseeable
future. CDC is sharing that knowledge with
states through a biomonitoring grant program
that is training state public health laboratories
to use analytic methods that measure people’s
exposure to a wide range of environmental
chemicals. Currently, 33 states participate in
the grant program, which is aimed at
increasing the states’ ability to conduct
biomonitoring to address environmental health
problems within their jurisdictions.

Biomonitoring in the Legal Landscape

An examination of federal environmental laws
reveals no single “organic” environmental
protection statute; instead, about 25 specific,
topic-based or media-based statutes currently
exist. A handful of these statutes, frequently
referred to as the “Big Seven,” are most often
associated with public health: the Clean Air
Act; the Federal Water Pollution Control Act,
more commonly known as the Clean Water
Act; the Toxic Substances Control Act; the
Federal Insecticide, Fungicide, and
Rodenticide Act; the National Environmental
Policy Act; the Resource Conservation and
Recovery Act; and the Comprehensive
Environmental Response, Compensation, and
Liability Act, which created the Superfund
Program.® Although the major goal of each of
these powerful statutes is the protection of
public health and welfare, their focus is on
meeting ambient standards, cleaning up

pollution, providing information, and reducing
risk to human health.* Because using
biomarkers to assess exposure is required
neither by law nor by regulation, their use is
often an afterthought. However, biomarkers
have been used successfully to aid regulatory
decision making, and many additional
potential uses for biomarkers exist. Among
these are (@) improving risk assessment
(especially its exposure assessment step);®
(b) establishing baselines or reference ranges;
(c) facilitating people’s right to know what
chemicals are in their bodies; (d) establishing
priorities for tackling environmental health-
related problems; (e) identifying health
disparities (e.g., although blood lead levels
have continued to decline among most
children, poor children living in housing built
before 1960 are more likely to have elevated
blood lead levels than children who live in
newer homes and are more likely to have
elevated cotinine levels because they are
exposed to higher levels of ETS); and

(f) evaluating interventions to determine their
effectiveness.

The challenges associated with biomonitoring
are formidable. The need for coordination
among federal agencies is important because
each agency has separate responsibilities and
each is working to solve a separate piece of
the environmental health puzzle.® It is hoped
that the work of the Trust for America’s Health
to improve the nation’s public health
infrastructure by establishing environmental
health tracking will also improve coordination
among various agencies. Another challenge
stems from the fact that environmental laws
and regulations governing toxic chemicals are
highly complex. A further challenge is to
incorporate biomonitoring data with
environmental modeling. Because many
environmental protection programs are
precautionary in nature, decision-making is
frequently based on models that forecast
potential risk. Biomonitoring can greatly
improve the assessment of human risk and
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thus help decision makers determine an
appropriate course of action.

Conclusion

Biomonitoring potentially can help the public
health and legal communities regulate toxic
chemicals more effectively. For example, EPA
is beginning to regulate organophosphate
pesticides as a group rather than licensing
each one separately, so that knowing whether
levels of these pesticides in the population are
increasing or decreasing will become
extremely important. In addition, biomarkers
pertaining to dioxin exposures could help
answer many questions about exposure.
Improving our knowledge about actual levels
of chemicals in people improves our
understanding of true health risks and
ultimately helps us develop sound public
health policies and regulations to address
those risks.’
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THE PROSPECTS OF “CHEMICAL
TRESPASS” AS A LEGAL
CAUSE OF ACTION

Jessica Stuart

Chemicals are ubiquitous in our environment —
some naturally occurring, some man-made.
Every day our bodies are exposed to
chemicals in everything we do. Consequently,
trace levels of some chemicals inadvertently
find their way into our bodies. As technology
has advanced, the ability to detect more and
more chemicals in our bodies through
biomonitoring has improved considerably.
However, this reported “body burden” of
chemicals does not necessarily pose a health
risk.

As noted by the Centers for Disease Control
and Prevention (CDC) in its Second National
Report on Human Exposure to Environmental
Chemicals, “Just because people have an
environmental chemical in their blood or urine
does not mean that the chemical causes
disease. The toxicity of a chemical is related
to its dose or concentration. Small amounts
may be of no health consequence, whereas
larger amounts may cause disease.” (CDC
NCEH Pub. No. 03-0022.) The CDC has
developed its exposure report for a variety of
public health purposes including: tracking
trends in exposure to chemicals, establishing
reference ranges to determine whether people
have unusually high exposures, and setting
priorities for research on human health effects.
Except for chemicals whose measurements in
blood or urine have been tracked for years
(e.g., lead), for most chemicals, it is not yet
known what levels in our bodies could produce
adverse health effects. As biomonitoring
reveals more information about overall trends
in exposures to chemicals, questions about
individuals’ own exposures are raised. Where
did these chemicals come from? How long
have they been in my body? Are different
chemicals reacting with one another? Are the

levels of these chemicals in my body harming
my health?

Around the same time that the CDC issued its
Second National Report on Human Exposure
to Environmental Chemicals, in January 2003,
the Environmental Working Group (EWG), an
environmental organization, released the
results of its own study on body burden,
testing nine people for the presence of 210
chemicals. The study showed the presence of
a total of 167 chemicals in the test group, with
each person containing an average of 91
chemicals, many of which are known to
present a health risk at certain levels. For
example, the study revealed the presence of
84 chemicals in one participant, Bill Moyers,
the famed television journalist. At certain
exposure levels, many of the chemicals found
in Moyers’s body are suspected of being able
to cause adverse health effects such as
cancer, reproductive problems, and
neurological diseases. Often evidence of
such effects is based purely on animal tests
with little or no human epidemiological
evidence showing the same effects.
Regardless of whether the 84 chemicals have
produced a presently observable adverse
effect, however, Moyers may still feel
concerned over the presence of these
chemicals in his body. But can this concern
over what has been described by some as a
“chemical trespass” be translated into a
successful legal cause of action? Importantly,
chemical trespass does not involve the
manifestation of an actual illness or injury, but
merely the presence of unwanted chemicals in
the body based on typical exposures.

This article explores the strengths and
weaknesses of chemical trespass as a legal
cause of action. Several existing causes of
action such as negligence, products liability,
and battery might be pursued. However, to
substantiate any cause of action based on
chemical trespass, the plaintiff would have to
establish that some harm has resulted from
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the presence of these chemicals in his or her
body. As defined by the Restatement
(Second) of Torts, bodily harm includes “any
physical impairment of the condition of
another’s body, or physical pain or illness.”
Restatement (Second) of Torts, 8§ 15. A
plaintiff could attempt to expand this definition
of harm by arguing that he suffers from an
increased risk or fear of developing a serious
disease from the presence of exogenous
chemicals in his or her body. Perhaps the
plaintiff could argue the harm is not so
obvious, but is actually manifested as
perturbations of cells or body functions. If a
plaintiff cannot establish that his or her body
burden equates to a present harm, medical
monitoring may be sought to detect an
ensuing harm that could develop as a result of
the chemical trespass.

Medical Monitoring

In cases concerning chemical exposure, the
plaintiff often requests medical monitoring as a
way of detecting a disease that the chemical
could potentially cause. In jurisdictions where
medical monitoring is granted, the plaintiff
must meet a legal test that examines, among
other things, the significance of the exposure.
The actual level of significance varies among
jurisdictions.

To grant medical monitoring in West Virginia,
the courts follow the standard set forth in
Bower v. Westinghouse Elec. Corp. 522
S.E.2d 424 (1999). Under Bower, a plaintiff
must prove that: 1) he or she has been
significantly exposed to a proven hazardous
substance through the defendant’s tortious
conduct; 2) as a result of the exposure,
plaintiff has suffered an increased risk of
contracting a serious latent disease; and 3)
the increased risk makes it reasonably
necessary to undergo medical monitoring that
differs from that required without the exposure
as long as the monitoring can actually detect
the disease early. The requirement that

testing be medically advisable may be based
on a subjective desire for such testing.
Furthermore, the availability of actual
treatment for the disease being tested for
need not exist. The court’s opinion was that
effective treatment could be discovered in the
future.

In a more recent medical monitoring case in
West Virginia, the Circuit Court of Wood
County ordered DuPont to pay for blood tests
for residents near the company’s Parkersburg
plant to help determine if a significant
exposure to perfluorooctanoic acid (PFOA)
had occurred. The Supreme Court of Appeals
of West Virginia overturned the decision in
December 2003. E. |I. Dupont De Nemours &
Co. v. Hill, 591 S.E.2d 318 (2003). The
residents had brought suit against the
company based on their exposure to PFOA
through the drinking water. Instead of waiting
for any possible effects from their exposure to
develop before bringing suit, the plaintiffs
sought medical monitoring in hopes of
detecting any illness in its early stages. The
court followed the legal test for granting
medical monitoring that was set forth in
Bower, requiring that the plaintiffs suffer a
significant exposure. Because the actual level
of exposure was unknown, the Circuit Court
could not yet grant the medical monitoring
requested. Instead, the court required that
DuPont pay for the plaintiffs to have their
blood tested for PFOA in order to prove
whether a significant exposure had occurred —
a material issue of fact that must be
determined before medical monitoring can be
awarded. DuPont appealed to the Supreme
Court of Appeals of West Virginia who
overturned the order because of improper
notice. However, citing Carter v. Monsanto
Co., 212 W.Va. 732, 575 S.E.2d 342 (2002),
the court noted that even with proper notice
the decision would have been overturned
because the essence of the lower court’s
decision was “to shift the costs of the
discovery process and to compel DuPont to
pay for [the plaintiffs’] discovery.”

17



In another medical monitoring case, Paoli I,
the U.S. Court of Appeals for the Third Circuit
held that medical monitoring was only
available if 1) the exposure was significant,

2) the plaintiff suffered a significantly
increased risk of developing a serious
disease, and 3) the medical monitoring is
necessary and allows for early detection and
treatment of the disease. In re Paoli Railroad
Yard, 916 F.2d 829 (3d Cir. 1990).

Although Paoli requires a stricter standard for
the degree of increased risk required, both
Paoli and Bower require a significant
exposure. In cases for chemical trespass, the
exposure experienced might not qualify as
significant. Such a case would be based on
everyday exposure, thus making it difficult for
a plaintiff to be granted medical monitoring in
many jurisdictions.

Increased Risk/Fear of Contracting Disease

A plaintiff could argue that increased risk or
fear of developing a future illness based on
the past exposure constitutes harm. Courts
vary on what must be proven in a case based
solely on increased risk. Some jurisdictions
require an actual showing of present physical
injury as proof that future injury will occur.
Other jurisdictions allow recovery based solely
on the increased risk. Of these jurisdictions,
the standard of proof varies from a showing of
a quantifiable risk to a showing that exposure
will more probably than not lead to iliness.

Recent asbestos litigation has become a
popular venue for cases where harm is based
solely on the increased risk of contracting a
disease, and resulting fear of getting that
disease, created from the presence of
chemicals in a plaintiff’s body. In a West
Virginia case, the Circuit Court of Kanawha
County ruled in favor of six railroad workers
who brought claims under the Federal
Employers’ Liability Act (FELA) based on their
exposure to asbestos while working for Norfolk

& Western Railway Company. See Norfolk &
Western Railway Co. v. Ayers, 123 S.Ct. 57
(2003). The plaintiffs were exposed to
asbestos during their employment and
subsequently developed asbestosis, but not
cancer. Plaintiffs’ claims were based on their
fear of developing cancer based on the
present injury of asbestosis, even though the
cancer had not yet manifested itself. The
court agreed with this argument. The United
States Supreme Court heard the West Virginia
case in November 2002 and agreed with the
West Virginia court, holding that “mental
anguish damages resulting from the fear of
developing cancer may be recovered under
the FELA by a railroad worker suffering from
the actionable injury asbestosis caused by
work-related exposure to asbestos.” The
Court differentiated between the claims of
these plaintiffs and those in previous cases
whose claims were based solely on negligent
infliction of emotional distress. The claimants
in the Ayers case, in comparison, complained
of negligently inflicted physical injury and the
accompanying pain and suffering.

In the Ayers case, plaintiffs could recover for
fear of cancer from asbestos exposure
because they suffered from asbestosis, an
often precursor to cancer. Through body
burden testing, a plaintiff may identify
chemicals in his body that are known to
ultimately result in a serious disease, but only
after the development of a more minor illness.
Combining the presence of one of these
chemicals in a person’s body with the
development of a precursor illness could
support a claim based on the fear of
developing the more serious disease.

The actual carryover of the holding in the
Ayers case into lawsuits based on exposure to
other chemicals could be limited, however.
The plaintiffs in Ayers suffered from
asbestosis, a signature disease of asbestos
exposure. Few chemicals have signature
diseases or illnesses. If a plaintiff suffers from
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an illness that could be caused by one of
several chemicals or from other outside
influences such as poor diet, lack of exercise
or genetics, establishing the direct causal link
becomes more difficult.

Even if a plaintiff has not developed a
precursor disease, he or she could argue that
the chemicals in his body have caused
changes on a cellular level or to body
functions. Therefore, these minor changes
could arguably constitute a harm. However,
this argument would face significant
evidentiary problems. In order to substantiate
the argument that the plaintiff has suffered a
harm based on these minor bodily changes,
he or she has to present scientific evidence in
support of his argument. The evidentiary
hurdle for such an argument would be high
because expert testimony would have to show
exactly how the chemical caused the bodily
change and how that change will ultimately
lead to a more serious illness.

Numerous state courts also fail to recognize
increased risk of future disease as harm, in
the absence of manifest injury. The Supreme
Court of Alabama denied recovery for workers
exposed to asbestos because they could not
prove any manifested injury, such as
asbestosis. Southern Bakeries v. Knipp, 852
So. 2d 712 (Ala. 2002). Those workers
brought their case under negligence and
argued that because they were exposed to
asbestos, they suffered from mental anguish
and emotional distress from the increased risk
of cancer they now experienced. The court
disagreed, finding that plaintiffs must suffer
from a present manifest injury, not just the
threat of future injury, to recover.

In another case, although specifically
addressing harm to property, the Kentucky
Court of Appeals set aside a $217 million
award against Rockwell International Corp.,
operators of an aluminum castings plant.
Rockwell International Corp. v. Wilhite, 2003

Ky. App. LEXIS 913 (2003). Landowners
within 65 miles of the plant had sued the
company after a flood allegedly caused PCBs
used in the plant to be carried onto their land.
The plaintiffs argued that the PCBs caused
permanent damage to their property. The
court, however, found no actual harm to the
property because the land and buildings
continued to be used in the same manner as
they were before PCBs were discovered.
Actual harm is necessary to prove both
negligent trespass and permanent nuisance in
Kentucky, which follows the Restatement
(Second) of Torts. According to the court, the
mere presence of PCBs without any resulting
hazard did not amount to an injury. The court
feared opening the doors to innumerable
cases for negligent trespass based merely on
the presence of a chemical known to be
harmful in much greater concentrations. The
same fear may act to limit courts from allowing
similar cases based on chemical trespass to
the body.

Even in jurisdictions that do not require a
showing of present manifest injury, the risk of
developing an illness must be quantifiable.
The Louisiana Supreme Court, for example,
denied the claim of plaintiffs who argued their
exposure to asbestos warranted recovery
based on mental anguish and increased risk
of contracting an asbestos-related disease.
Ross v. Conoco, 828 So. 2d 546 (La. 2002).
Because the plaintiffs could not show they had
experienced a significant exposure resulting in
a significantly increased chance of contracting
a disease, recovery was barred.

The New Jersey Supreme Court came to a
similar decision in Ayers v. Township of
Jackson, 106 N.J. 557, 579 (N.J. 1989). That
court denied claims of plaintiffs who were
exposed to toxic chemicals and argued that
their increased risk of cancer was recoverable.
The court decided that it would not recognize
a cause of action for unquantified enhanced
risk.
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In jurisdictions that allow recovery for
increased risk or fear of contracting a disease,
the plaintiff is usually required to at least show
that the probability of developing a disease is
more likely than not, or greater than fifty
percent. Potter v. Firestone Tire and Rubber
Co., 863 P.2d 795 (Cal. 1993). Such a
showing would require compelling expert
testimony to affirm plaintiff's claim that his or
her chance of becoming ill is substantial
enough. A specific quantification of the
increased risk is necessary. To show
“significant exposure” requires a plaintiff to
show his exposure was greater than that
experienced by a person in everyday life,
therefore increasing plaintiff's risk of injury.
Chemical exposure levels comparable to
those of every other citizen are not likely to
constitute a “significant exposure” to show the
necessary elevated risk. Thus a claim for
increased risk/fear based on chemical
trespass to the body is unlikely to succeed in

jurisdictions that follow the reasoning in Potter.

Conclusion

The presence of chemicals in a person’s body
caused by everyday exposure could trigger
the filing of lawsuits based on the idea of
chemical trespass. A plaintiff could base such
a lawsuit on several different causes of action.
Regardless of the cause of action, however,
the plaintiff will have to establish that he or
she has been harmed from the exposure.
Establishing harm when an illness or injury
has not manifested itself remains a challenge.
A plaintiff may pursue medical monitoring or
argue that he or she now faces an increased
risk or fear of contracting a disease. Meeting
the legal requirements for these claims may
prove difficult, however, if the plaintiff relies
only on the presence of chemicals in his/her
body based on everyday exposures.

Jessica Stuart is legal counsel with the
Chlorine Chemistry Council.
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