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EXECUTIVE SUMMARY

The Deepwater Horizon explosion in April 2010, and the subsequent oil spill and
containment and clean-up activities, caused multiple deaths, injuries and illnesses.
Although the size and nature of the spill were unprecedented, the health impacts were
similar to those seen in workers and communities near previous oil spills. Exposures
included volatile organic compounds, polycyclic aromatic hydrocarbons, and dispersants.
Health effects included acute respiratory, dermatologic and neurologic effects and
potentially endocrine disrupting, psychological and carcinogenic effects; the latter may
become manifest in future years. In addition, many employees and volunteers engaged in
clean-up activities suffered heat stress and fatigue from stressful work conditions. Many
short-term health impacts have already been observed, and long-term health impacts may
be identified in on-going studies and surveillance of exposed populations in the Gulf of

Mexico.

PROFESSIONAL BACKGROUND

[ am a Professor Emeritus of Public Health at the Boston University School of
Public Health. I am an epidemiologist specializing in the study of cancer and other
diseases caused by toxic chemicals and other environmental agents.

I received my BA degree from Dartmouth College in 1967 with a major in biology.
I received my MPH degree from the Harvard School of Public Health in 1974 with a
concentration in what was then called Health Services. In 1989, I received a Doctor of
Science degree from Boston University School of Public Health; this degree was in

Epidemiology with a specialization in cancer epidemiology. A copy of my resume is
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included as Appendix A to this expert report.

As Director of the Massachusetts Cancer Registry from 1980-1989, 1 was
responsible for establishing a statewide cancer incidence reporting system in order to
track the patterns of cancer in communities and among working populations. As part of
this work, I examined data on malignancies in Massachusetts communities and conducted
surveillance studies of workers and military veterans.

From 1989 to 1993, I was employed full-time at the JSI Research and Training
Institute; between 1993 and 2001, I was a constiltant to the JSI Center for Environmental
Health Studies. In this capacity, I provided technical assistance to numerous citizens
groups and governmental agencies regarding the health effects of toxic exposures. In
1993, I became employed at Boston University School of Public Health, beginning with
the title of Assistant Professor and then advancing to Associate Professor and eventually
becoming a full Professor. -

Until I retired in December 2010, I worked in the Department of Environmental
Health at the Boston University School of Public Health. I taught courses, advised
Masters’ and doctoral students, and participated in research and administrative
committees as a member of the Faculty. I lectured in coursés at other Massachusetts
universities, including Harvard School of Public Health, Massachusetts Institute of
Technology, Tufts University, and the University of Massachusetts; 1 am currently an
Adjunct Professor at the University of Massachusetts — Lowell. I presented and
discussed scientific and epidemiologic data regarding the carcinogenicity of chemical
substances, including airbome toxic substances, in all of these courses and lectures. As

part of this work, I routinely read the epidemiologic literature, and kept abreast of the
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current knowledge in the field of environmental epidemiology, including methods for
conducting and assessing the statistical meaning of epidemiologic studies.

I am a member of several professional societies, including the Society for
Epidemiologic Research, the International Society for Environmental Epidemiology, and
the American Public Health Association. | was an Associate Editor of Environmental
Health Perspectives, and was on the editorial board of New Solutions, a policy journal in
environmental and occupational health. I have served as a peer-reviewer for several
scientific journals, including the New England Journal of Medicine, American Journal of
Epidemiology, Cancer Research, Cancer Causes and Control, Cancer, Indoor Air,
Environmental Research, Statistics in Medicine, Environmental Science and Technology,
Toxicology and Industrial Health, and Public Health Reports.

I have been a member of several scientific advisory panels, including the Science
Advisory Board to the Toxics Use Reduction Institute at the University of Massachusetts,
the Environmental Protection Agency's Dioxin Reassessment Review Panel, the Harvard
School of Public Health Occupational Health Program Advisory Board, and the Medical
Scientific Advisory Board to the Massachusetts Agent Orange Program. Iam currently
on the Camp Lejeune Community Assistance Panel established by the Agency for Toxic
Substances and Disease Registry. [ have also testified before three committees of the
U.S. Congress and have made numerous presentations on scientific and epidemiologic
topics.

1 have over 35 years of experience investigating, obtaining, interpreting and
evaluating epidemiologic evidence, as a writer, reviewer, researcher and teacher. I taught

students how to calculate and interpret disease rates and prevalence in various courses.
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In addition, I have written about and given numerous presentations at national and
international scientific meetings about the ways of evaluating disease clusters. My
special area of emphasis in my professional work s environmental epidemiology and

cancer epidemiology.

EXPERT OPINION

I have been asked to offer an opinion regarding health effects of the Deepwater
Horizon explosion, oil spill, and response in the Gulf of Mexico in 2010. My opinion is
based on my review of documents provided to me by attorneys at the U.S. Department of
Justice, and my review of a summary of a June 2010 workshop at the Institute of
Medicine. These documents are listed in the References section of this Report and in the
list of Consideration Materials attached as Appendix B.

The surface explosion of the Deepwater Horizon and the underwater oil spill N
beginning on April 20, 2010, and continuing through the middle of July of that year,
caused eleven deaths, multiple injuries, and unprecedented releases of oil into the Gulf of
Mexico. (Phase 1 Deposition Testimony of Douglas Brown; Phase 1 Deposition
Testimony of Nick Watson; Phase 1 Deposition Bundle of Michael Williams; Exhibit
4702.) In addition, approximately one million gallons of oil dispersants were applied
during the response. (US_PP_RC003483.) These releases of oil and application of
dispersants affected employees, volunteers assisting in containing and cleaning up the

spill, and communities in five U.S. states bordering the Gulf of Mexico.
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Information Known at the Time of the Spill

At the time of the spill, substantial scientific literature was available on chemicals
of concern within hydrocarbons and health effects of previous oil spills and controlled oil
fires. As summarized in a June 2010 Institute of Medicine workshop (IOM, 2010),
previous oil spills caused human and wildlife exposure to volatile organic compounds,
polycyclic aromatic hydrocarbons, and heavy metals. Several of these compounds have
known health effects including respiratory, neurologic, dermatologic, endocrine
disrupting and carcinogenic effects. Benzene was of particular concern because of its
ability to cause leukemia and other health effects in exposed humans. (See, NIOSH
Pocket Guide to Chemical Hazards — Benzene, available at
http://www.cde.gov/niosh/npg0049.html.)

The June 2010 IOM workshop was an opportunity to highlight health concerns that
local and Federal agencies should be aware of during the on-going response. In her
presentation on short-term physical effects of il spills at the workshop, Dr. Nalini
Sathiakumar cited British researchers who studied community residents exposed to oil
spills from ships (Campbell et al., 1993). These researchers noted “evidence of
neurological, ocular, and respiratory symptoms but no significant differences in lung,
liver or renal function between exposed and unexposed populations.” (I0M, 2010, p.
45.) Dr. Sathiakumar cited other researchers, who found that after an oil spill from the
Sea Empress, “exposed residents were more likely to report symptoms of acute toxicity,
including neurological, ocular and respiratory symptoms, than unexposed residents.”
(I0OM, 2010, p. 46.)

With respect to workers exposed to contaminants from oil spills, Sathiakumar cited
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a study by Japanese researchers (Morita, et al., 1999) that “found that clean-up workers
reported increased toxic symptoms (primarily neurological, ocular, and upper-respiratory
symptoms) and physical injuries (lower back pain) compared to the control group.” Ina
study by Spanish investigators of workers exposed to the Prestige oil spill (Suarez, et al.,
2005; Carrasco, et al., 2006), there were:

differences in reported toxicity symptoms between seamen and other types

of workers, including bird cleaners, volunteers, paid workers. Both

studies found that toxic symptoms were higher among seamen than other

types of workers, but Carrasco and colleagues found that training about

personal protective equipment reduced the risk of toxic symptoms.

Additionally, both studies found that injuries {e.g., bruises, deep wounds,

sprains, fractures) were greatest among bird cleaners.
(I0M, 2010, p. 46-47.)

The IOM workshop summary listed categories of acute toxic effects associated with
human exposure to crude oil (IOM, 2010, Table 3-1, p. 49). These included dermatitis,
ocular effects, respiratory effects including cough and wheezing, neurological effects -
including nausea, headache, dizziness and weakness of extremities. The potential
physical injuries related to oil spill response were also listed (IOM, 2010, Table 3-3, p.
50}, and included trips and falls, fatigue and lumbar pain, and heat-related health
conditions.

The IOM workshop also touched on mental health issues. Those exposed to oil
from the Exxon Valdez spill and response activities were the subjects of a series of studies
by Palinskas and colleagues; these studies were summarized by Palinskas in the June
2010 IOM workshop (IOM, 2010). Those with high exposure reported significantly

increased “generalized anxiety disorder, post-traumatic stress disorder and depressive

symptoms.” (IOM, 2010, p. 65.)
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The chemical dispersants used subsequent to the spill, including Corexit EC9500A
and Corexit EC9527A, were known to cause skin, eye and respiratory irritation. The
NALCO Safety Data Sheet for Corexit EC9500A (C1A002-000055-65) contains the
following language: “Skin contact: May cause irritation with prolonged contact,” “Eye
contact: Can cause mild irritation,” and *Inhalation: Repeated or prolonged exposure may
irritate the respiratory tract.” Similarly, the NALCO Safety Data Sheets for EC 9527A
(C1A002-000066-76) contains the following language: “*Skin Contact: Can cause
moderate irritation. Harmful if absorbed through skin,” “Eye Contact: Can cause
moderate irritation,” and “Inhalation: Harmful by inhalation. Repeated or prolonged
exposure may irritate the respiratory tract.” The effects of exposure to the combination

of oil and dispersants were largely unknown.

Information Gained During and After the Spill

Multiple Federal, State and local agencies, and BP, conducted health and exposure
surveillance activities in the immediate aftermath of the explosion and spill and during
the subsequent clean-up activities. Periodic reports of findings were made widely
available and were summarized in reports by the Centers for Disease Control and
Prevention, among other sources.

For example, the BP Deepwater Horizon Incident Response Recordable Injury and
liness Data Report for the period April 22, 2010 to December 3, 2010 (Ex. 12020)
summarized 5,986 reportable incidents, of which 2,893 were injuries and 2,172 were
illnesses requiring first aid; there were 221 illnesses. and 355 injuries requiring medical

treatment. The vast majority of these incidents occurred in on-shore contractor
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employees in the Houma, Louisiana or Mobile, Alabama areas. The parts of the body
affected included head, stomach, finger, arm, back; chest, skin and other individual
organs or locations.

In the NIOSH Health Hazard Evaluation of Deepwater Horizon Response Workers
Interim Report 6 (NIOSH HHE 6, 2010), NIOSH staff reported results of a study of 74
U.S. Coast Guard meeting attendees compared to other field employees from the same
geographic area. They found:

The prevalences of upper respiratory symptoms and cough among those

exposed to oil (Prevalence Rations: upper respiratory — undefined; cough —

11.7) were significantly greater than those not exposed. Likewise, the

prevalences of upper respiratory symiptoms and cough among those

exposed to dispersant (Prevalence Ratios: upper respiratory — 7.3; cough —

9.6) were also significantly greater than among those not exposed . . . The

prevalence of skin irritation among those reporting skin contact with oil

(50%) was significantly greater than the prevalence for those without skin

contact (9%) (Prevalence Ratio=5.6, p=0.02).
(NIOSH HHE 6, 2010, p. 6A-2.) Although not remarked upon, the prevalence of R
reported headaches in exposed (20%) compared to unexposed (5%) (id.) was also
consistent with findings in other studies. For example, Diaz cited increased headaches in
residents of heavily and moderately oil-contaminated areas near the Heibei Spirit tanker
spill in South Korea. (Diaz, 2011, p. 14.) NIOSH also noted increased headaches in
those exposed in other oil spill studies in Japan and France. (Ex. 12220, p. 14.)

Furthermore, NIOSH staff summarized medical information on ten hospitalized
response workers. “The five response workers who reported exposure to oil,
hydrocarbons, or dispersant were hospitalized for 1 to 3 nights. Their medical records

did not include information to identify specific chemicals, indicate how they came into

contact with those chemicals, or how long they were exposed . . . The fourth worker was
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given a diagnosis of probable respiratory toxicity, which was based on his reported
exposure to chemicals.” (NIOSH HHE 6, 2010, p. 6B-2.)

Although certain Deepwater Horizon response workers may have had substantial
exposures to toxic chemicals, the measured air concentrations of specific chemicals
sampled for during the response were relatively low. For example, the BP summary of
its Personal Sample Results for benzene during the period 27 April 2010 to 15 September
2010 reports that out of 5099 nearshore samples, 275 samples indicated levels of benzene
less than 0.05 ppm, 70 samples indicated 0.05-0.900 ppm, 19 samples indicated 0.1 —
0.49 ppm, one sample indicated a level of benzene greater than 1 ppm, and no benzene
was detected in 4734 samples. (Ex. 12023.) Furthermore, the authors of a scientific
article on air quality impacts by staff at the National Oceanic and Atmospheric Agency
(Middlebrook, et al., 2012) noted, “Benzene was never measured at concentrations higher
than 0.1 ppbv in the evaporating plume (up to 0.75 ppbv of benzene was found in the
smoke from in situ burning). Concentrations of naphthalene were less than 0.5 ppbv.”
{Middlebrook, et al., 2012, p. 20282}, These authors also noted that particulates,
including fine particulates of 1micron diameter or less, from in situ burning were
periodically elevated, but generally similar to background levels. (/d.) However, it is
impossible to identify a “safe” level of exposure to low concentrations of carcinogens
such as benzene, naphthalene and fine particulate air pollution; in principle, any exposure
to carcinogens greater than zero increases the risk of cancer in the exposed population.

In the past three years, additional research on the toxic effects of exposures to the
components of weathered oil and dispersants has been conducted. Mechanistic

understanding of biologic effects of these exposures in laboratory animals has advanced
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and provides plausible support for similar effects in exposed humans. For example,
Roberts and colleagues (Ex. 12265) have investigated pulmonary effects after acute
inhalation of Corexit 9500 in rats.

The National Institute of Environmental Health Sciences has begun long-term
follow-up of tens of thousands of enrolled individuals. (NIEHS, 2014.) In the first phase,
nearly 33,000 people completed a telephone interview. In addition, visits to the homes of
11,000 residents of five Gulf Coast states were made to gather background environmental
and biological samples. Inthe future; participants will be invited to take part in more
extensive clinical exams and comparisons will be made between the health of those with
particular exposures and job stresses and those without such exposures. Subsequent
reports will provide further understanding of the health impacts and long-term
consequences, including cancer, of those exposed in the Gulf of Mexico in 2010.

A public health physician based‘in Louisiana (Diaz, 2011) summarized the L
information on early health effects of the Gulf of Mexico oil spill. He noted the
similarities of effects seen in clean-up workers and lesser effects in the general
population as seen in prior oil spills. He also concluded that there were sub-populations
of workers and the general population who might be particularly susceptible to long-term
effects from exposures from the Deepwater Horizon oil spill event. Therefore, there was
a need for “long-term surveillance for chronic adverse health effects including cancer,
liver and kidney diseases, mental health disorders and fetal alcohol spectrum disorders.”
(Diaz, 2011, p. 5.)

Based on my public health training, experience and review of materials

provided to me, it is my opinion that in addition to the deaths and injuries caused by the
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Deepwater Horizon explosion, the subsequent oil spill and containment and clean-up
activities caused numerous short-term health impacts on workers and volunteers in the
Gulf of Mexico. Long-term impacts may also be observed in on-going follow-up studies

of those exposed.
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INFORMATION REQUIRED BY THE FEDERAL RULES OF EVIDENCE

1. This report contains my opinions, conclusions, and reasons therefore.
2. A general statement of my qualifications is contained in the Professional
Background section of this report. A more detailed statement of my

qualifications, including publications authored in the last ten years is included in

Appendix A.

3. My compensation for the preparation of this report and any testimony as an expert

witness at trial or deposition is as follows: $100/hr for research, $250/hr for

writing, and $500/hr for testimony.

4. In the past four years - have testified in the following cases as‘an expert at trial or

by deposition:

2011 William Triner v. CSX Transportation, Circuit Court, Thirteenth

Judicial Court, Hillsborough County, Florida

2011 Beaver, et al. v.Exxon Mobil Corporation, et al., United States

District Court of Western Wisconsin

2011  Mayal Stern v. Gasonics, International, Superior Court of Santa

Clara County, CA
2011  EPAv. Elementis Chromium, EPA Administrative Court,
Washington, DC

2012 Saldana v. Shell Oil Company, Superior Court of the State of

California, County of San Francisco

2012 Lawrence, et al. v. Wyeth, et al., U.S. Eastern District of Arkansas,

Western Division

2012 Welch, et al., v. Wyeth, et al., U.S. Eastern District of Arkansas, Nt

Western Division
2013 Allen, et al., v. Monsanto Company, et al., Circuit Court of
Escambia County, FL

2014  DiMarco v. Sears, Roebuck and Co., et al., Circuit Court of

Jackson County, Missouri

5. The facts and data I considered in forming my opinions are included in the

References section of this report and Appendix B.
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RICHARD W. CLAPP, D.Sc., MPH
Email: rclapp@

EDUCATION

D.Sc. Boston University School of Public Health, Epidemiology, 1989.
M.P.H. Harvard School of Public Health, Health Services, 1974.
B.A. Dartmouth College, Biology, 1967.

EXPERIENCE

2004-present  Semior Environmental Health Scientist, Environmental Health Initiative, Lowell
Center for Sustainable Production, School of Health and Environment, University
of Massachusetts, Lowell.
Conducts and supervises epidemiologic data analyses, literature reviews and technical
assistance in community-based environmental health studies. Works on other
environmental health projects and training activities as required.

2002-2004 Senior Environmental Health Scientist, Sustainable Communities Group, Tellus
Institute.
Responsible for the development and conduct of studies concerning the health effects of
environmental toxic exposures in communities. Provided expert advice and training
programs for citizens groups and interested professionals. Assisted in the strategic
planning and development of the Environmental Health Program in the Sustainable
Communities Group at Tellus.

2010-present  Professor Emeritus, Boston University School of Public Health, Boston, MA

2002-2010 Professor, Boston University School of Public Health, Boston, MA

1995-2002 Associate Professor, Boston University School of Public Health, Boston, MA.

1992-1995 Assistant Professor, Boston University School of Public Health, Boston, MA.
Teaches courses in environmental health and environmental epidemiology to masters and
doctoral level graduate students. Advises doctoral students on dissertations in
environmental health and epidemiology. Participated in departmental committees and
research activitics, including assessment of health effects of nuclear weapons production,
environmental and occupational toxic exposures,

1989-1994 Director, Center for Environmental Health Studies, JSI Research & Training
Institute, Boston, MA.

1995-2002 Consultant - JSI Research & Training Institute, Boston, MA
Responsible for development and conduct of studies of health effects of environmental
toxic exposures in communities. Coordinated consultants from Boston University School
of Public Health Environmental Health Department providing expert advice and training
programs for citizens groups and interested professionals. Managed personnel and budget
for variety of projects.

1980-1989 Director, Massachusetts Cancer Registry, Massachusetts Department of Public
Health, Boston, MA.

Responsible for establishing statewide cancer incidence reporting system, coordinating
reports from over one hundred fifteen hospitals and licensed clinics. and centralizing
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information in computerized database. Supervised staff and consultants involved in data
editing, quality assurance and data reporting activities. Worked with broad-based
advisory commitiees, citizens groups, and epidemiologic researchers conducting studies
of cancer incidence in Massachusetts. Involved in numerous Department of Public Health
committees and research projects, including leukemia in Woburn, and other cities and
towns. Participated in regional and national organizations of cancer registry directors.

1979-1980 Acting Director of Occupational and Environmental Health Studies, Equifax Health
Systems Division, Reading, MA.
Participated in epidemiologic feasibility study of health effects of low-level ionizing
radiation, review of OSHA health standards for lead, cotton dust, and asbestos, review of
comments on Federal inter-agency carcinogens policy. Supervised staff involved in
evaluating union-based occupational health education grant and surveying U.S.
population-based cancer registries.

1977-1978 Director, Childhood Lead Poisoning Prevemtion, Massachusetts Department of
Public Health, Boston, MA.
Supervised laboratory, office, field inspector and legal staff of statewide program
involved in screening for lead poisoning and investigating possible environmental
sources of lead. Coordinated development of job training programs for unemployed
persons in the areas of lead paint inspections and lead hazard abatement in dwellings.
Reported to Governor's Committee on Childhood Lead Poisoning and managed diverse
personnel and budgets. Presented educational programs and videotaped training sessions
on childhood lead poisoning.

1975-1976 Executive Director, Lynn Community Health and Counseling Center, Lynn, MA.
Responsible for overall management of multi-service center offering comprehensive
pediatric and adolescent health services, family planning services, childhood lead
poisoning prevention services, individual and family counseling, social service advocacy
and a day activity program for mentally retarded adults. Worked with other human
services agencies in developing a WIC program, and participated in regional and state-
level health planning activities. Reported to community board and managed diverse
personnel and budgets.

1974-1975 Manager, Pediatric and Psychiatric Group Practices, Massachusetts General
Hospital, Boston, MA
Managed conversion of out-patient clinics to hospital-based group practices with salaried
staff as part of developing Ambulatory Care Center. Implemented cost centers and
program planning and budgeting system and reported to Medical Directors of two
specialty groups.

1972-1974 Deputy Director, Prison Health Project, Massachusetts Department of Public
Health, Boston, MA.
Hired medical and ancillary health staff for five state prisons, supervised survey of prison
health conditions in county and municipal correctional facilitics, and coordinated
establishment of two community-based alternative programs for inmates convicted of
drug-related crimes. Established twenty-four hour emergency coverage for maximum
security prison, and worked with inmate medical advisory committees at several
facilities.
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1970-1972 Program Research Analyst, New York City Health Services Administration, New
York, NY
Analyzed public health programs in City Hospitals, the prison hospital and Houses of
Correction. Made recommendations regarding improved operations and staffing levels,
Drafted guidelines for affiliation agreement for teaching hospital administration of
Riker's Island prison medical services.

TEACHING APPOINTMENTS

2010-present  Professor Emeritus, Boston University School of Public Health.
2004-Present  Adjunct Professor, University of Massachusetts ~Lowell,

2002-2010 Professor, Boston University School of Public Health.

1995-2002 Associate Professor, Boston University School of Public Health.
1993-1995 Assistant Professor, Boston University School of Public Health.
1990-1993 Adjunct Assistant Professor, Boston University School of Public Health.
1989-1995 Assistant Clinical Professor, Tufts University School of Medicine

PUBLICATIONS

Lurker PA, Berman F, Clapp RW, Stellman JM. Post-Vietnam military herbicide exposures in UC-123
Agent Orange spray aircraft. Env Res 130:34-42, 2014.

Geller AC, Clapp RW, Sober AJ, Gonsalves L, Mueller’L, Christiansen C, et al. Melanoma epidemic: An

analysis of six decades of data from the Connecticut Tumor Registry. J Clin Oncol 31

(doi/10.1200/JC0.2012.47.3728), 2013.

Jacobs MM, Massey RI, Clapp RW, The burden of cancer from:organic chemicals. In Effects of N
Persistent and Bioaccumulative Organic Pollutants on Human Health. Carpenter DO, ed. (John Wiley &

Sons: Hoboken, NJ), 2013,

Roelofs CR, Kernan GJ, Davis LK, Clapp RW, Hunt PR. Mesothelioma and employment in
Massachusetts: Analysis of cancer registry data 1988-2003. Am J Ind Med, published on-line June, 2013.

Kern DG, Kem E, Crausman RS, Clapp RW. A retrospective cohort study of lung cancer incidence in
nylon flock workers, 1998-2008. Int J Occup Environ Health 17:345-351, 2011.

Clapp R, ed. From Critical Science to Solutions (2011). Baywood Publishing Co., Amityville NY.

Epstein PR, Buonocore J, Eckerle K, Hendryx M, Stout B, Heinberg R, Clapp R, et al. Full cost
accounting for the life cycle of coal. Ann NY Acad Sci 1219(1):73-98, 2011.

Clapp R. Chemicals Policy in the 2008-2009 President’s Cancer Panel Report. New Solutions 21(3):447-
455,2011.

Clapp R. Industrial Carcinogens: A Need for Action. Rev Environ Health 24 (4):257-262, 2009,
Clapp R. The Love Canal story is not finished. Environ Health Perspect 117:A54, 2009.

Clapp RW, Hoffman K. Cancer mortality in IBM Endicott plant workers, 1969-2001: an update on a New
York production plant. Environmental Health 7:13, 2008.
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Clapp R, Jacobs M, Loechler E. Environmental and occupational causes of cancer: New evidence 2005-
2007. Rev Environ Health 23:1-37, 2008.

Clapp R. Polychlorinated biphenyls. In: Last’s Public Health and Preventive Medicine, 15" ed. (McGraw-
Hill: New York), 2008.

Clapp R and Kakos W. Nuclear energy use. In Heggenhougen and Quah: International Encyclopedia of
Public Health (2008), Academic Press, San Diego.

Clapp RW, Howe G, Jacobs M. Occupational and Environmental Causes of Cancer. In Heggenhougen
and Quah: International Encyclopedia of Public Health (2008), Academic Press, San Diego.

Belpomme D, Irigaray P, Newby JA, Howard V, Clapp R, Sasco AJ, Hardell L. The growing incidence of
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