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From Science to Action: Community-based Participatory Research and 

Cumulative Risk Analysis as Tools to Advance Environmental Justice in 
Urban, Suburban and Rural Communities 

 
Executive Summary 
 
 
On May 24-26, 2004, U.S. Environmental Protection Agency (EPA) New England, EPA’s Office 
of Research and Development (ORD) and Boston University’s School of Public Health (BUSPH) 
co-sponsored the Science of Environmental Justice (SEJ) Working Conference in Boston, Mass. 
The title of the conference was: Science to Action: Community-based Participatory Research and 
Cumulative Risk Analysis as Tools to Advance Environmental Justice in Urban, Suburban and 
Rural Communities. The conference provided an interactive, educational forum and joined 
together stakeholders from across the country to discuss current efforts in community-based 
participatory research (CBPR) and cumulative risk analysis that are helping to assess, address and 
resolve environmental and public health risks in urban, suburban and rural areas. The conference 
presented methods and facilitated discussion regarding needs and opportunities for EPA and other 
research entities to invest in innovative scientific paradigms in order to better protect human 
health and the environment in environmental justice communities.  
 
The conference resulted from the awareness that many vulnerable communities and populations 
(i.e., communities of color, low-income communities, children, the elderly and subsistence 
fishers) face higher exposures or risks to their overall health and well-being from environmental 
sources. Traditional research and risk assessment methods have played an important role in 
reducing significant environmental health risks to the American public, but must be improved to 
better protect vulnerable populations and to further reduce residual risks. Achieving 
environmental justice for every community requires a different scientific approach, one that is 
rooted in communities and that can incorporate people’s social stressors, economic stressors, 
unique needs and vulnerabilities. This conference proposed that community-based participatory 
research and cumulative risk assessment can form the core of this new science of environmental 
justice and explored, in-depth, the definitions, successes, needs and long-term opportunities for 
integrating this approach into EPA’s research agenda.  
 
The SEJ conference brought together 275 individuals, including scientists, technical experts, 
community and non-profit group leaders, academia and government representatives from 25 
states, the District of Columbia, Puerto Rico and the Virgin Islands. The first day of the 
conference featured a community tour of Chelsea and East Boston, Mass., which set the stage 
with a real-life context for discussing ways of better assessing cumulative risks and utilizing 
participatory approaches to research. The conference sessions included plenary panels on 
community-based participatory research and cumulative risk. Breakout groups focused on ways 
to incorporate CBPR or cumulative risk approaches to research on the following topics: Air 
Toxics, Asthma, Children’s Environmental Health, Land-based Risks and Water Quality. 
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Framing Themes: Community-based Participatory Research and Cumulative 
Risk Assessment  
 

Community-based Participatory Research 
 
Community-based participatory research (CBPR) holds great potential to improve the accuracy, 
precision, reliability and relevance of data that are designed to represent real-life and to protect 
human health and the environment. Traditional challenges in environmental epidemiology, 
exposure assessment or environmental monitoring studies include accurately capturing data that 
represents a broad range of human activity patterns and taking precise, unbiased measurements. 
CBPR is defined as research in which “scientists work in close collaboration with community 
partners involved in all phases of the research, from the inception of the research questions and 
study design to the collection of data, monitoring of ethical concerns and interpretation of the 
study results.” 1 To this basic definition conference panelists added that CBPR ultimately is about 
translating research, especially the most relevant and useful science, into better environmental 
and human health protection and promotion. One panelist stressed three basic principles of the 
related approach of participatory action research: 1) the participation of the community at every 
step; 2) equal distribution of power and results among partners; and 3) action-oriented outcomes.  
 
Some specific recommendations for building strong partnerships to conduct CBPR and advance 
environmental protection included building the scientific capacity of community institutions to 
engage in research and encouraging long-term collaborations between academic institutions, 
government agencies and community-based organizations. A panelist from the EPA’s Office of 
Research and Development (ORD) noted that community involvement in ORD research projects 
was valuable in the design, implementation and actual conduct of studies, and in the analysis and 
communication of the resulting data. Other panelists noted that community involvement in 
environmental research becomes crucial for ensuring that public policy makes sense in real life, 
rather than getting lost in the minutiae of data details, and serves as a public interest 
counterweight to the increasing private funding of research. 
 

Cumulative Risk Assessment 
 
Traditional risk assessment methods that have been used by the EPA and other regulatory bodies 
are intended to identify and reduce the greatest risks to human health and the environment, and in 
many instances these methods have been effective. However, as the environmental justice 
movement has helped identify, many of these risk assessment approaches have focused on one 
chemical, media or exposure pathway at a time, or have relied on assumptions that are not 
validated on a regular basis. The consequence can be approaches to risk assessment that are not 
effectively protecting all groups.  
 
Cumulative risk assessment (CRA) was defined in this conference as the “analysis, 
characterization and possible quantification of the combined risks to health and the environment 
from multiple agents or stressors.” Cumulative risk assessment is characterized by its focus on 
place or populations and investigates the question, “What types of stressors are affecting this 
population?” It differs from traditional risk assessment methods that focus on specific, individual 
chemicals or stressors and asks, “What type of threat does this agent pose to human health?” 

 
1 SShheeppaarrdd  PPMM,,  NNoorrtthhrriiddggee  MMEE,,  PPrraakkaasshh  SS,,  SSttoovveerr  GG..  ““AAddvvaanncciinngg  EEnnvviirroonnmmeennttaall  JJuussttiiccee  tthhrroouugghh  
CCoommmmuunniittyy--bbaasseedd  PPaarrttiicciippaattoorryy  RReesseeaarrcchh..””  EEnnvviirroonn  HHeeaalltthh  PPeerrssppeecctt  111100((ssuuppppll  22))::  113399--114400  ((22000022))..    
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Cumulative risk assessment is notable for its focus on multiple exposures or stressors, its 
inclusion of non-chemical and nonphysical stressors and its integration of vulnerability or 
susceptibility factors. An additional development on traditional risk assessment methods is the 
attempt in CRA to conduct various elements of the assessment process simultaneously, or 
iteratively, rather than sequentially. The Framework for Cumulative Risk Assessment identifies 
the basic elements of the cumulative risk assessment process and provides basic guidelines for 
conducting cumulative risk assessment, although it does not provide specific protocol or 
methodologies. 2  
 
The Mississippi River Industrial Corridor has multiple point and area sources of air and water 
pollution and diverse populations, many of which are characterized by severe health burdens and 
characteristics that many increase their exposures or susceptibility to environmental health 
hazards, and was presented as an illustration of why cumulative risk assessment approaches are 
crucial for protecting the health of all Americans. Three case studies, of the Merrimack Valley in 
Mass., the industrial community of Chester, Pa., and the local communities of Chelsea and East 
Boston, Mass., were presented to illustrate some key lessons learned regarding cumulative risk 
assessment. These lessons included: 1) the need to prioritize prevention and action and recognize 
that aggregate and multiple risks may never be accurately assessed; 2) that a better integration of 
quantitative and qualitative data is needed to assess actual risks; and 3) that community 
involvement and collaborative approaches provide tremendous advantages for the accuracy and 
applicability of risk assessment and management. 
 
Specific Topics: Air Toxics, Asthma, Children’s Environmental Health, 
Land-based Risks and Water Quality 
 

Air Toxics 
 
Exposure to hazardous air pollutants (HAPs) presents significant environmental justice and public 
health concerns. Hazardous air pollutants, also known as air toxics, have been associated with 
many adverse human health effects, including cancers, asthma and other respiratory ailments and 
neurological problems such as learning disabilities and hyperactivity. Sources of air toxics 
include industrial emissions from chemical manufacturing, refineries, waste incinerators and 
smaller stationary facilities (e.g., dry cleaners), emissions from mobile sources (e.g., cars, buses 
and trucks) and consumer products. This panel presented the results from the EPA’s National Air 
Toxics Assessment, which modeled ambient levels of major hazardous air pollutants for every 
county in the United States, and the related National Scale Assessment, which calculated 
resulting risks to human health from these air toxics and characterized the contributions of 
various emission sources to human exposure and risk. This assessment identified benzene, 
chromium and formaldehyde as national drivers of cancer risk, and arsenic, 1,3-butadiene, 
polycyclic organic matter and coke oven emissions as regional drivers of cancer risk in 1996. The 
National Scale Assessment will be used to address residual risk, or the risk remaining to human 
populations after the technology-based standards for emissions of hazardous air pollutants have 
been put into place.  
 
Diesel exhaust was presented as an air toxic of great concern to many environmental justice 
communities, and the successful community-based participatory research efforts of a community 

 
2 Framework for Cumulative Risk Assessment. U.S. Environmental Protection Agency, Office of Research 
and Development, National Center for Environmental Assessment, Washington Office, Washington, DC, 
EPA/600/P-02/001F, 2003 
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group in West Oakland, Calif., was described in a case study illustrating best practices in CBPR. 
One panelist presented study findings linking residential segregation to racial disparities in 
exposure to air toxics in Southern California. This led to a discussion on the importance of 
including socioeconomic and political factors, including zoning, land use and transportation 
investments, in attempts to reduce residual risks. In other words, without understanding how and 
why greater segregation is linked to higher exposures to air toxics, purely regulatory and 
technological approaches to reducing air toxics will never be effective in protecting the most 
highly exposed communities.  
 

Asthma 
 
According to the Centers for Disease Control and Prevention (CDC), 20 million people, including 
6.3 million children, have asthma. Asthma has increased sharply across the nation in the past two 
and a half decades, particularly in large cities. Asthma is particularly a public health crisis for 
some communities of color and for children, making it a classic environmental justice health 
challenge. The CDC reports that African-Americans continue to have higher rates of asthma 
emergency room visits, hospitalizations and deaths than Caucasians. Americans with lower 
income levels report higher asthma prevalence than those at higher income levels. Examples from 
schools in Connecticut, public housing in Boston, Mass. and a community-based participatory 
research project on asthma and air pollution in the South Bronx, New York City, were all 
presented to illustrate the various cumulative risks that might be contributing to the increased 
prevalence and the opportunities presented by community-based participatory research to reduce 
the harsh burden of asthma on the health of communities of color and children. Major research 
needs identified were: 
 

1) Surveillance on asthma incidence and prevalence at the community-level; 
2) Evaluation of the impact of primary prevention of asthma on the overall 

incidence;  
3) Evaluation of the impact of building intervention on the severity and persistence 

of asthma in homes, daycare facilities and schools; 
4) Detailed, multi-factorial exposure assessments of air pollution and social 

stressors such as violence and a better understanding of how each stressor may 
magnify the other; and 

5) Evaluation of the efficacy of individual and bundled interventions, including 
interventions on environmental factors, in reducing asthma morbidity. 

 
The value of community knowledge in asthma research was stressed. Evidence was provided to 
show that engaging communities in challenging inaccurate, and generally unstated, assumptions 
adds valuable practical knowledge and helps frame research questions in a manner that ensures 
the greatest chance of environmental health success.  
 

Children’s Environmental Health 
 
Children have unique susceptibilities to environmental hazards and often face higher exposure to 
environmental pollutants. Their rapidly developing bodies, biological systems, differences in 
physiology and behavior make them vulnerable to environmental insults in ways that adults are 
not. At the same time, children do not have a defined role in decision-making to protect their 
health. Risk assessment methods to date have essentially cast children as “tiny adults or big rats,” 
without accurately assessing how environmental agents may be affecting their growth, 
development and health risks. Children of color are especially at risk for increased exposure to 
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pollutants such as lead and mercury. One panelist noted the importance of looking at the 
intersection circles of exposure, family and community in order to most accurately assess 
environmental risks to children’s health. An overview of the National Children’s Study was 
presented describing the Congressionally-mandated, multi-million dollar environmental 
epidemiology study that will track 100,000 children for 21 years to assess the impacts of 
environmental exposures on their health. Research results from the Columbia Center for 
Children’s Environmental Health demonstrate that prenatal exposure to some air pollutants and 
pesticides is associated with decreased birth weight and size, and that “chronic material hardship” 
significantly exacerbated the effects of environmental tobacco smoke on children’s development. 
This last result illustrates the ways in which nonphysical stressors and exposures can aggravate 
the adverse impacts of environmental exposures. A panelist from the Lead Action Collaborative 
in Boston described a community-driven effort to eliminate childhood lead poisoning in Boston. 
This best practices approach utilized community participation and collaboration efforts to 
generate data on environmental conditions at an extremely high resolution – lot-by-lot – with 
sophisticated technological tools or Geographic Information Systems (GIS) to identify and 
prioritize the highest risk housing in Boston for lead poisoning prevention efforts 
 

Land-based Risks 
 
Low-income and minority communities are often faced with a multiplicity of land-based risks 
ranging from lead contaminated of soils from lead paint use to pesticide contamination due to 
agriculture. The cumulative risks associated with the buildup of various chemicals have yet to be 
fully determined. This panel looked at pesticide contamination in Georgia, lead contamination in 
Connecticut and the health and environmental impacts associated with industrial-scale animal 
agriculture in North Carolina. The case of the Woolfolk Chemical Works Superfund site in Fort 
Valley, Ga., was used to present the concept of “brown houses,” which are homes in or near a 
Superfund site where there is known or perceived contamination – in this case, by arsenic-
containing dusts generated at the chemical works site. The Connecticut case study focused on the 
potential of phytoremediation to reduce accumulated lead in dust in urban soil. Another case 
study from North Carolina illustrated environmental and human health impacts of industrial 
animal operations and the local political challenges that can frustrate efforts to prevent and 
remediate the enormous pollution generated by these operations. A panelist from the EPA Office 
of Environmental Justice presented a GIS-based assessment and compliance tool that allowed the 
EPA to incorporate environmental justice considerations into its identification of priority sites 
requiring environmental enforcement or other actions. A detailed description of the guidelines in 
EPA’s Cumulative Risk Assessment Framework for conducting human health risk assessments at 
specific contaminated sites was also presented, emphasizing the need for community 
collaboration at those sites to generate the highest quality data.  
 
One recommendation that emerged from this panel was the need for collaboration between 
agencies, stakeholders and the community to determine the appropriate structure of response and 
identify and fill the regulatory gaps. Panelists also emphasized the importance of sustainable 
solutions that take into consideration both economic and health problems associated with 
contamination. Finally, they expressed the desire to strengthen partnerships and increase 
educational awareness within effected communities. 
 

Water Quality 
 
In recent years, water quality problems have become serious environmental issues – particularly 
for low-income communities and communities of color. In urban, suburban and rural settings 
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across the United States, these communities have had particularly low access to adequate 
drinking, surface and sewer water resources. Many people in these communities rely on fish and 
other seafood as a significant part of their diets and are therefore threatened by a 
disproportionately high risk of exposure to contamination from substances such as mercury, 
polychlorinated biphenyls and dioxin, which have entered the aquatic habitat and have 
bioaccumulated in the fish. Panelists described the EPA’s efforts to develop improved surface 
water sampling methods, more rapid analysis and further health studies to create improved 
surface water quality indicators. A panelist from the Virgin Islands presented on the challenges of 
maintaining high drinking water quality and how community-based participatory research had 
improved drinking water quality. A panelist from EPA’s Office of Water described the revisions 
and improvements to EPA’s human health criteria methodology, including more accurate fish 
consumption estimates and a greater reliance on site-specific conditions rather than default values 
for assessing risk. The environmental cycling and bioaccumulation of mercury in fish was 
discussed, and the human health threat created by the consumption of mercury-contaminated fish 
was noted as a concern for all Americans. Lessons from Puerto Rico in community capacity-
building and the development of better communication between regulators and the public were 
presented. Specific recommendations included: 1) the development of a surveillance system to 
identify the factors that make various communities vulnerable to environmental contaminants; 
and 2) the creation of data banks at the community-level to provide practical experience and 
information to build community capacity to engage in water quality protection efforts.  
 

Recommendations 
 
1) Adopt a precautionary approach to research. 

 
2) Adopt collaborative approaches to research. 

 
3) Incorporate community involvement in all stages of research. 

 
4) Build capacity and empower communities, academic institutions and government 

agencies to assess and address environmental health risks.  
 

5) Develop place-based, flexible approaches to research and risk assessment. 
 

6) Incorporate socioeconomic factors into risk assessment. 
 

7) Develop a better understanding of vulnerability that includes both physical and 
nonphysical factors. 

 
8) Create interdisciplinary, holistic approaches to risk assessment, combining quantitative 

and qualitative data. 
 

9) Promote innovative technologies and research methodologies. 
 

10) Emphasize action to protect communities in the application of research. 
 

Next steps 
 

This working conference represents the beginning of an essential dialogue between critical 
stakeholders. Three days of discussion cannot integrate all that is needed to develop a new 
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scientific approach to EPA’s research agenda. It was evidenced by conference participants that 
the need for a paradigm shift is necessary and that the will for action is strong. The current 
challenge is in finding a way to build an infrastructure that can allow the dialogue that was begun 
at the conference to continue on a national and regional level throughout the country. EPA has 
done much to address the issues and concerns facing environmental justice communities, but 
there is still more that the agency can and must do to protect these vulnerable communities. The 
agency must maintain a leadership role in keeping this dialogue alive and, furthermore, must 
demonstrate a way to implement the recommendations contained in this report. One way to 
translate our collective will into action is to find and support a forum where the same stakeholders 
that met on a national level can meet on a regional level to focus on specific issues, needs and 
opportunities for investing in appropriate science and research that meets community needs.  As 
we implement these conference recommendations, community-based participatory research and 
cumulative risk assessment will become a standard practice within EPA’s approach to research 
and will be integrated into the research agenda and projects across the country. 
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Overview 
 
      
On May 24-26, 2004, EPA New England, EPA’s Office of Research and Development (ORD) 
and Boston University’s School of Public Health (BUSPH) co-sponsored the Science of 
Environmental Justice Working Conference (SEJ). The theme of the conference was: Science to 
Action: Community-based Participatory Research and Cumulative Risk Analysis as Tools to 
Advance Environmental Justice in Urban, Suburban and Rural Communities. Key topics included 
Air Toxics, Asthma, Children’s Environmental Health, Community-based Participatory Research, 
Cumulative Risk Analysis, Land-based Risks and Water Quality. 
 
The SEJ Conference was a pioneering effort focused on environmental justice, science and 
research. It provided a forum in which 275 individuals, including scientists, technical experts, 
community and non-profit group leaders, academia and government representatives, worked 
together to provide input on the future of EPA’s research efforts. Participants came from 25 
states, the District of Columbia, Puerto Rico and the Virgin Islands. 
 
The three-day conference was designed to provide an interactive, educational forum joining 
together stakeholders from across the country to discuss current efforts in community-based 
participatory research and cumulative risk analysis that are helping to assess, address and resolve 
environmental and public health risks in urban, suburban and rural areas.  
 
During the first day of the conference, participants attended a bus tour of Chelsea and East 
Boston, Mass., which illustrated some of those communities’ most pressing environmental 
concerns. Representatives from two local community-based organizations, the Chelsea Human 
Services Collaborative and the Neighborhood of Affordable Housing, led the participants through 
the neighborhoods and highlighted environmental concerns, including lack of open and green 
space, limited waterfront access, numerous state-designated hazardous waste sites, heavy 
concentration of industries in a designated port area, traffic and air pollution. The tour provided 
participants with a first-hand view of the disproportionate environmental burdens that many low-
income and minority communities face. It also served as preparation for the formal presentations 
and working sessions that followed. 
 
The second day of the conference began with a morning plenary session focused on a discussion 
of cumulative risk assessment in environmental justice communities. An afternoon panel 
presentation on community-based participatory research complemented the morning discussion 
and prepared the participants for further dialogue surrounding the direction of research within the 
agency.  
 
The third and final day of the conference consisted of a morning session of concurrent panel 
presentations on the following key topics: Air Toxics, Asthma, Children’s Environmental Health, 
Land-based Risks and Water Quality. Participants were actively involved in discussion sessions 
following the panel presentations to identify key research needs and priorities for future action. 
Reports were presented from each of the concurrent morning workshops that identified key 
themes. 
 
Dr. Mildred McClain, Executive Director of Citizens for Environmental Justice in Savannah, Ga., 
in her closing remarks, both encouraged and challenged all members of the audience to remember 
their active roles in continuing to move the environmental justice research agenda forward. Dr. 
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McClain’s passionate and eloquent final thoughts served as a call to action for all government 
agencies, academic institutions and local community-based organizations alike.  
 
This conference successfully achieved an increased awareness of environmental justice within 
participants, developed recommendations to EPA for new research priorities to promote 
environmental justice and yielded strategies to translate existing and future research into action 
and policies that better address environmental justice concerns.  
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1

Keynote 
 
  
H. Patricia Hynes, Professor, Department of Environmental Health,  
Boston University School of Public Health, Boston, Mass. 
 
In her opening address, keynote speaker, Professor H. Patricia Hynes wove together four threads of 
modern environmental history. With 42 years of modern environmentalism behind us, members of 
government, academia and communities across the nation, gathered to participate in a working conference 
designed to influence the science agenda of the EPA in a manner that reflects the agency’s commitment to 
the principles of environmental justice. We have moved, Hynes asserted, from “environmental protection 
to environmental justice, from environmental science to the science of environmental justice.”  
 
The first thread of modern environmentalism was initiated by the publication of Rachel Carson’s book, 
Silent Spring. Carson’s book was inspired by community activism in response to the spraying of DDT, 
served to bring awareness to concerns over pesticides in the environment and helped create the U.S. EPA 
and, subsequently, a string of environmental legislation.  
 
The events that took place at Love Canal, N.Y. mark the second thread of modern environmentalism. In 
1978, Lois Gibbs was serving as President of the Love Canal Home Owners Association that actively 
sought the relocation of more than 500 families whose homes had been built upon and contaminated by 
more than 20,000 tons of chemical waste. Gibbs’s personal fight against the chemical waste dumped into 
the Love Canal launched grassroots activism, and made the link between human and environmental 
health. In addition, the incident prompted education and action, which shaped the EPA’s regulatory role 
and introduced the concept of community-based participation.  
    
Community residents of Warren County, N.C. launched peaceful protests in 1982 against the siting of a 
landfill containing polychlorinated biphenyls, commonly called PCBs, and the disproportionate 
placement of polluting facilities in their predominantly African-American community. This event gave 
birth to the environmental justice movement, redefined the manner in which hazardous waste facilities are 
sited, and reflects the third thread of modern environmentalism.  
 
In 1987, the United Church of Christ Commission for Racial Justice commissioned the Toxic Waste and 
Race Study to better understand how and where toxic waste facilities were being located. The study 
revealed a phenomenon of “environmental racism,” or the disproportionate siting and existence of 
pollution sources in communities of color in the United States. This study led to an introduction to the 
language of environmental justice and represents the fourth thread of modern environmentalism.   
       
Environmental justice, Hynes stated, has brought a place-based and community-based aspect to 
environmental protection by introducing the social, economic, cultural and spiritual facets of the 
environment. Through environmental justice we have learned the following: 1) social and environmental 
factors together affect a community’s vulnerability; 2) partnership models work most effectively; and 3) 
environmental justice research must embody a bias for action. The National Environmental Justice 
Advisory Council’s (NEJAC) cumulative risk and impacts report discusses how the social and 
environmental aspects of our lives are not lived separately, yet they are studied that way. Social risks, 
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Hynes noted, add to environmental risks. The NEJAC report recommends a bias for action, emphasizing 
that perfect knowledge does not have to exist in order to take action. 
   
In her address, Hynes reminded members of the audience that there is a science of vulnerability and 
stated, “the science of vulnerability is undermined by those who attempt to divide environmental science 
into two categories: hard and soft.” The attempt to establish a dichotomy between the two sciences is used 
to favor one science over the other, and often it is the science of the community that is left at a 
disadvantage.  
 
Health follows a social gradient and inequality cannot be ignored noted Hynes. Community-based 
participatory research aims to reduce discrimination and inequality. It is value-centered research that 
incorporates sound science. This method of research serves to join social justice to the enterprise of 
science. Hynes challenged her audience to contribute to the next generation at work, and to move toward 
strategic policy outcomes. She called on the wisdom of crowds for ideas and recommendations and 
concluded that the conference should serve as a model of participation, where government, communities 
and academia are working together.  
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Morning Plenary  
 
 

Assessing and Understanding Cumulative Risk in Environmental Justice 
Communities 

 
Moderator: 
 

C Michael Callahan, Senior Science Advisor and Office of Research and Development 
Regional Liaison, EPA Region 6, Dallas, Texas 

 
Panelists: 
 

• Wilma Subra, Louisiana Environmental Action Network, Baton Rouge, La. 
• Joel A. Tickner, Lowell Center for Sustainable Production, University of Massachusetts, 

Lowell, Mass.  
• Reginald Harris, Environmental Justice Coordinator and Senior Toxicologist, EPA 

Region 3, Philadelphia, Pa. 
• Roseann Bongiovanni, Director, Chelsea Green Space and Recreation Committee, 

Chelsea Human Service Collaborative, Chelsea, Mass. 
• Stacey Chacker, Director, Community Building and the Environment, Neighborhood of 

Affordable Housing, East Boston, Mass. 
            
Since the 1970's, traditional risk assessments have often been performed to address chemicals one at a 
time. Citizens and community organizations have raised questions and concerns about multi-chemical 
risks from multiple sources, and EPA has responded. In the late 1990s, EPA began researching 
“cumulative risk assessment (CRA),” or assessment of risks from more than one chemical (and other 
stressors) acting together. EPA’s 2003 report, Framework for Cumulative Risk Assessment (Framework), 
specifically outlines several new issues to be considered for community risk assessment, including 
population vulnerability, risks from non-chemical stressors and how chemicals and other stressors may 
interact to change the default dose-response relationships. This plenary session reviewed what is new in 
the Framework report, and summarized the findings of a subgroup under the National Environmental 
Justice Advisory Committee (NEJAC) regarding future implementation of the concepts outlined in the 
Framework. The session included a discussion about vulnerability and other cumulative risk issues, 
drawing on case studies from six different communities.  
 
Michael Callahan, Senior Science Advisor and Office of Research and Development 
Regional Liaison, EPA Region 6, Dallas, Texas 
          
Michael Callahan, Senior Science Advisor and Office of Research and Development Liaison, U.S. EPA, 
Region 6, discussed CRA theory and applications from a community perspective. According to Callahan, 
the Framework was four years in the making and involved the work of more than 100 scientists from state 
agencies, communities, industry, U.S. EPA and non-EPA federal agencies, among others.  
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Conventional risk assessment begins with chemicals, agents or stressors and follows them to the effected 
populations [Figure 1]. In contrast, CRA focuses on the population and population segments, and 
investigates the question, “What types of stressors are affecting the population?” The answer to this 
question, Callahan noted, does not necessarily involve chemicals alone, but may include physical agents 
and other stressors.  
 
Callahan provided a brief overview of frameworks vs. guidelines, impacts vs. risks and definitions, and 
then described the history behind the Framework, features of the Framework and the definition of  
 
Figure 1: Conventional Risk Assessment Approach 

 
 
vulnerability that is reflected in the Framework. The Framework, he noted, is not a protocol for how to 
conduct CRA, but rather a general description of CRA. The guidelines, however, do provide a description 
of how CRA is to be conducted, and include the boundaries that are not to be exceeded. The terms 
cumulative impacts and cumulative risk, Callahan noted, are sometimes confusing. He identified impacts 
as the harmful or adverse effects, and risk as the probability of harm or adverse impacts. Cumulative risk 
was defined as the combined risks from aggregate exposures to multiple agents or stressors, whereas CRA 
was defined as an analysis, characterization and possible quantification of the combined risks to health 
and/or the environment from multiple agents or stressors [Figure 2]. 
 
A brief history of the Framework revealed an increase in community-expressed need for CRA. EPA 
issued a planning and scoping memo in 1997, and the Framework was begun in 1999. An agency-wide 
technical panel was established, three external peer involvement meetings were conducted in 2001, EPA 
Science Advisory Board consultations were held in 2000 and 2001, an additional external peer review 



Science of Environmental Justice Working Conference 
May 24-26, 2004 

 

5

was held in June 2002, a workshop on CRA was held in Dallas, Texas, during November 2002 and the 
Framework was published in May 2003. 
 
Figure 2: Population-based Risk Assessment Approach 

 
 
The Framework provides a general description of multiple chemical and non-chemical stressors. It also 
focuses on population, emphasizes stakeholder participation and discusses the relationship between 
vulnerability, human health and ecology. The Framework introduced the understanding that when 
conducting risk assessments different parts of the risk assessment (i.e., effects, dose-response, exposure 
and characterization) should be addressed simultaneously rather than sequentially. The Framework 
defines vulnerability as differential susceptibility or sensitivity of individuals and populations, exposure, 
preparedness and ability to recover. It looks more closely at why two groups exposed to the same 
stressors react differently, and how the above-mentioned factors change risk. 
 
Callahan shifted his discussion to the current state of science and explored our present knowledge about 
such things as adding risks across stressors, synergism, vulnerability, non-chemical stressors and, finally, 
the methods required to do these assessments. While presenting a number of still unanswered questions, 
he noted that we do have a couple of methods to understand and combine different risks. Some risks can 
be combined, while others cannot be easily combined due to their differing endpoints (e.g., acute illness 
vs. death). Callahan said that the common metric approach is used to analyze risks that can be combined 
and the index approach allows for the listing of risks separately, addressing those risks that cannot be 
combined. Callahan also noted that the current method of conducting CRA may not adequately address 
uncertainty, methods or desired endpoints. 
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The presentation concluded with a discussion of next steps. Callahan suggested that there be continued 
collaboration with the NEJAC, especially with regard to further understanding and interpreting 
vulnerability. He also suggested a need to explore additional research in the area of risks associated with 
non-chemical stressors. Additionally, he noted a number of current and future planned projects such as 
2003-2004 case studies, 2004 issue papers on specific topics, a 2004 research agenda and the 
development of guidelines beginning in 2005.  
 
Wilma Subra, Louisiana Environmental Action Network, Baton Rouge, La. 
 
Wilma Subra, of the Louisiana Environmental Action Network, spoke about the recent NEJAC report 
entitled Ensuring Risk Reduction in Communities with Multiple Stressors: Environmental Justice and 
Cumulative Risks/Impacts (Report). She highlighted a suggestion in the Report that there be a shift in the 
speed and pace by which stressors are mitigated that reflects a bias for action. Communities at-risk have 
expressed concern and anger toward their current conditions, increased susceptibility and vulnerability to 
environmental harm. She opened with a reflection on the quote, “I am sick and tired of being sick and 
tired.”  
 
In an effort to ensure environmental justice for all, the EPA has asked itself and others, how the agency 
can best implement the Framework for cumulative risk assessment. The Report acknowledges that 
environmental risks and impacts are complex and interwoven in EJ communities. This is illustrated, as 
Subra mentioned, by the Mississippi River Industrial Corridor (Corridor) where exposure to toxic 
chemicals is compounded by inadequate health care. The Corridor is a largely African-American 
community that has been burdened by multiple pollution sources, including petrochemical facilities, 
wastewater facilities, pesticides and burning sugar cane, all of which are contributing to health problems 
such as cancer and asthma. Unique exposure pathways exist through the air (e.g., from industrial 
facilities), and through the water (e.g., contaminated drinking and surface water, and contaminated 
seafood).  
 
Subra shifted the focus of her presentation to highlight specific examples of the multiple, aggregate and 
cumulative risks and impacts with which many low-income and minority communities are faced. She 
focused specifically on discussions of the following four effected communities: 
 

1) Four Corners, St. Mary’s Parish, La. 
• Pollution sources include carbon black and the Strategic Petroleum Reserve

2) Vietnamese Fisherman Community, La.
• Pollution sources include a hazardous waste incinerator and dump sites 

  3) Kelly Air Force Base, San Antonio, Texas 
• Pollution sources include spills and groundwater contaminants 
• Redevelopment, not cleanup, is driving the process 

  4) Tar Creek Superfund Site, Okla. 
• Pollution sources include heavy metals and radon gas.  

         
Subra evaluated the conditions in each of these areas, looking at several important criteria: 1) 
demographics; 2) pollution sources; 3) existing health problems and conditions; 4) unique exposure 
pathways; 5) community capacity; 6) infrastructure; and 7) social capital.  
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Subra then outlined the Framework, beginning with an overview of the evolution of EPA risk assessment 
since 1970. The 1970s saw the development of initial tools and approaches in risk assessment, with a 
focus on the oral route. In the 1980s, a risk assessment/risk management paradigm and supporting 
databases (e.g., Integrated Risk Information Systems) were adopted. The 1990s brought a refinement of 
existing tools and the current decade has seen an evaluation of complex mixtures and sensitive sub-
populations [Figure 3]. 
 
Figure 3: EPA Framework for Cumulative Risk Assessment 

 
 
The Framework exhibits the following attributes: 
 

1) Broad view of risk; 
2) Population- and place-based analysis; 
3) Comprehensive, integrated assessment of risk; 
4) Multiple stressors; 
5) Vulnerability includes biological and social factors;    
6) Community involvement and partnerships; 
7) Planning and problem formulation; and 
8) Linkage of RA to RM for community health. 

 
NEJAC’s core response to EPA’s charge to discuss how to implement the Framework included a 
recommendation for an adoption of a community-based, collaborative problem-solving model to make the 
Framework operational in the real life context of EJ issues and, at the same time, provide the surest way 
to secure sustainable risk reduction and institutionalize a bias for action. In addition, in implementing this 
model, NEJAC recommended that EPA’s process include the following features: 
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1) Address multiple stressors; 
2) Exhibit transparency; 
3) Form a coherent framework; 
4) Address vulnerability; 
5) Incorporate screening, targeting and prioritization tools; 
6) Bring about major risk reduction; and 
7) Use regulatory authorities to bring recalcitrants to the table. 

   
The environmental justice collaborative problem-solving model includes the following steps: 1) issue 
identification and strategic goal setting; 2) community capacity-building; 3) consensus building; 4) 
dispute resolution; 5) multi-stakeholder partnerships; 6) supportive participation by government; 7) sound 
implementation; and 8) adoption of best practices. This type of community-based, collaborative, 
participatory research yields benefits such as active collaboration at every research stage, community-
driven projects, dissemination of results in a useful language and culturally appropriate research and 
intervention. Qualitative analysis methods are important in conducting this type of research and they 
include questionnaires, interviews, trend identification, overlap mapping and Geographic Information 
Systems (GIS).  
 
Vulnerability is a key concept in understanding the differential impacts of environmental stressors within 
disadvantaged communities. Vulnerability recognizes that disadvantaged, underserved and overburdened 
communities come to the table with pre-existing deficits of both a physical and social nature that make 
the effects of environmental pollution more burdensome. As such, the concept of vulnerability 
fundamentally differentiates disadvantaged, underserved and overburdened communities from healthy 
and sustainable communities. Moreover, it provides the added dimension of considering the nature of the 
receptor population when defining disproportionate risks or impacts. Vulnerable communities differ from 
healthy communities in several important ways: 1) susceptibility and sensitivity to exposure; 2) 
preparedness; and 3) their ability to recover. Accordingly, health factors are both an outcome of and 
contributor to vulnerability within communities.  
 
Joel A. Tickner, Lowell Center for Sustainable Production, University of Massachusetts, 
Lowell, Mass.  
 
Dr. Joel Tickner, of the Lowell Center for Sustainable Production, provided an academic perspective on 
Cumulative Risk Assessment. He defined cumulative impacts in a number of ways, first offering the 
National Environmental Policy Act’s definition, “the incremental impact of the action, when added to 
other past, present and reasonably foreseeable future actions regardless of what agency or person 
undertakes such actions.” He suggested that a broader construction of the problem and a more 
comprehensive estimation of adverse effects could help refine potential alternatives and mitigation 
procedures. This perspective addresses long-term sustainability of the resource, background exposures, 
direct and indirect impacts and is a population-based approach. 
 
Types of cumulative effects addressed include the following: 
 

1) Interactions (i.e., additive and synergistic); 
2) Mixtures; 
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3) Aggregate effects; 
4) Acute and/or chronic; 
5) Additive to background; 
6) Direct and indirect; 
7) Single and multiple stressor types; and 
8) Complex feedback loops. 

 
Tickner discussed areas where there is concern about cumulative effects, including: 1) poverty and 
nutrition; 2) mixtures of air contaminants (i.e., sulfates and particulates); 3) lead and nutrition, stress, 
chemicals and heart disease; 4) chemicals and immune suppression; 5) sprawl, poor nutrition, the lack of 
exercise and obesity; and 6) global change-induced impacts. He noted that although there is some 
progress in understanding these issues, the need for more research in these realms is compelling. Tickner 
emphasized the lack of data with respect to risk assessment, noting in particular insufficient data on 
toxicity of chemicals in commerce and on exposures, compounded by poor health and disease tracking 
systems. Tickner noted that in the face of missing data, the implicit default decision is that there is no 
problem – in other words, lack of data is inappropriately interpreted as lack of toxicity or health impact. 
 
Studies that have been done by the U.S. Geological Survey on pharmaceuticals and personal care 
products in the environment provide an example of the lack of knowledge and understanding of the 
potential health implications of complex mixtures. There is very little knowledge or understanding as to 
what products do once they enter the environment. The lack of data, Tickner suggested, is compounded 
by limits in science and policy. For example, companies are not required to assess the environmental fate 
of these substances. There is also a lack of interdisciplinary approaches to find patterns in the evidence, 
and a focus on quantitative measures has dominated. There is also a lack of explicitness about 
uncertainties and a reactive focus that promotes the ideas that exposures are inevitable and there are 
acceptable levels of exposure considered safe until proven dangerous. It also is a slow process, and 
traditional scientific and regulatory approaches often lead to the conclusion, as a result, that there is, in 
fact, not a problem. As appropriately stated by John Cairns, Jr., “unrecognized risks are still risks, 
uncertain risks are still risks and denied risks are still risks.”  
 
Tickner continued his discussion of cumulative risk assessment by examining the case of the Merrimack 
Valley Waste Facilities. There was community concern about emissions from closely situated waste 
facilities. The Massachusetts Department of Environmental Protection (DEP) had been focusing on risks 
from each facility, but the host communities expressed concern about cumulative impacts of the 
combined operations of the facilities. As a result of these concerns, the DEP conducted a study that 
considered aggregate air emissions from waste facilities. They did not, however, consider food 
contamination, or other exposures and stressors. The conclusion was that there was a low risk, but at the 
same time a great deal of uncertainty. 
 
Tickner provided another example to demonstrate the complexities of assessing cumulative effects and 
addressing them in policy. He was a member of a DEP’s Science Advisory Board (Board) established to 
discuss the cumulative effects of waste siting. From the beginning, the waste industry challenged the 
panel by asking why its industry, not others, was selected for scrutiny. The Board could not come to any 
clear conclusions about how to assess cumulative risks. For example, the Board only analyzed cumulative 
air emissions, not ground water, in its analysis, and it was a challenge to even include diesel exposure 
from diesel-fueled trucks in considering cumulative effects. Based on the Board’s report, the DEP 
concluded that most relevant tools and methodologies were not adequately developed for use in a 
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regulatory context. Thus, they assumed that until more defensible tools are available, cumulative effects 
will not be considered and that there is a need for more health data before taking action. The DEP 
provided no clear recommendations on cumulative effects analysis and proposed no major changes to the 
impact assessment guidance.  
 
Tickner concluded that the fundamental DEP response to this CRA challenge was, in short, “We don’t 
know how to do it, and so we’re not going to do it.” In contrast, one science advisory board member 
commented that, “It is neither good nor bad science to use all of the information available to protect the 
health of a potentially impacted community. No community member should be asked to presume that they 
and their families are safe because of scientific studies that have not yet been done.” 
        
Tickner also suggested that we often have distorted priorities by asking, “What happened to prevention?” 
We tend to ask how bad something is instead of how much we can prevent. Framing the question has a lot 
to do with the answer ultimately obtained. Given the difficulties in assessing cumulative effects, we 
should be identifying areas where cumulative effects might occur and look at preventive alternatives. This 
is critical if we are going to expand the science of environmental justice.  
 
Tickner then contributed another example, this time looking at toxics use reduction (TUR) in 
Massachusetts. The 1989 Toxic Use Reduction Act called for Massachusetts’ manufacturers to reduce the 
generation of hazardous waste by 50 percent within 10 years through pollution prevention. The 
underlying attitude was to focus on ways to reduce waste and chemical use in the state rather than 
operating under the belief that there are acceptable exposures for these chemicals. Those chemicals for 
which companies must conduct materials accounting and toxics use reduction planning are listed on the 
basis of evidence of hazard, rather than absolute proof of toxicity, and any amount of exposure is 
considered too much if it is preventable. The TUR approach quantifies the use of chemicals in firms (their 
throughput), identifies alternatives and analyzes their feasibility and environmental, health and safety 
trade-offs. The results of this work showed an impressive 60 percent drop in the generation of toxic waste 
in the state between 1990 and 2000, a 40 percent reduction in the use of these chemicals and an 80 
percent reduction in emissions of these chemicals over the same time period. The benefit to industry of 
these toxics use reduction efforts was estimated to be roughly $15 million, and the stimulation of new 
disciplines like green chemistry and product design are additional lasting legacies of these efforts.  
 
Taking the prevention vision a step further, several countries have developed long term environmental 
health goals. These goals are common in public health, whereby communities or government agencies set 
aggressive goals of where they want to be – for example eradication of teen smoking or immunization – 
and back cast, or analyze the steps in both short- and long- term objectives to achieve those goals. This 
precautionary approach is very different from forecasting, where one predicts how things will be in the 
future. For example, the Swedish government has established a set of environmental quality objectives in 
order to leave a better environment for future generations. One objective is the non-toxic environment 
goal, and committees have been established to determine the steps and policies needed to achieve this 
goal. Other types of goals include, reducing cumulative exposures, impacts and the use of toxic 
substances. 
 
Tickner identified three major directions to consider in moving forward: 1) developing a better 
understanding of vulnerability factors; 2) flagging environmental hazards and situations that could result 
in cumulative effects; and 3) refining our understanding of the economic and social aspects of community 
risk. In discussing the first theme – developing a better understanding of vulnerability factors – Tickner 
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noted that indicators of community health such as general public health and disease status, age and 
genetic factors, would play an important role and that health tracking efforts are especially important for 
this. He also noted that exposure measures need to be expanded to better account for background and 
cumulative exposures. Other vulnerability factors he discussed that vary from individual to individual are 
susceptibility to given exposures and differential exposures, preparedness and abilities to recover.  
 
Tickner noted the importance of linking the potential for cumulative impacts in a given community to 
prevention and precautionary approaches to risk. This approach becomes particularly important in the 
absence of more developed assessment methods and indicators. For example, identifying where 
communities may be vulnerable to cumulative effects, and developing measures for flagging when 
cumulative impacts may be occurring. Once flagged, evidence or likelihood of cumulative impacts could 
be used as a starting point for developing an options analysis for prevention and prioritization. An 
interesting feature of this precautionary or preventative approach to risk reduction is that the presence of 
illness or health burdens in a given community, regardless of a proven link to the new activity in question, 
is sufficient to warrant a precautionary approach. Finally, Tickner noted, a precautionary approach 
requires community involvement at all stages, echoing sentiments repeated by other speakers at the 
conference.  
 
On the theme of “Appropriate Science – A New Vision of Science for Policy,” Tickner suggested that 
more appropriate scientific methods for understanding and reducing risks to human health from 
environmental hazards must be flexible rather than rigid, and must be designed to fit the nature of the 
problem rather than incorporating a one size fits all attitude. This appropriate science, as distinguished 
from a traditional emphasis on the ambitious notion of sound science, will integrate and respect both 
quantitative and qualitative data equally, will involve interdisciplinary approaches and will look at a 
broader body of knowledge and evidence, including accumulated knowledge and the judgments of a 
variety of stakeholders. Alternatives assessment would no longer be separated from risk assessment, and 
early warning systems of continuous monitoring would help attain the goal of detecting and preventing 
potential harm from a given set of activities in a community.  
 
In conclusion, Tickner commented that cumulative risk assessment will not achieve its promise unless we 
move beyond the aggregate and risk-by-risk approach, that there will always be lots of uncertainty and 
that we need to acknowledge it and continue to move forward. He further identified a need to develop 
quantitative and qualitative tools, good indicators and metrics. Tickner closed by emphasizing that 
multiple stressors cannot always be quantified, and this further underscores the importance of prevention 
as a priority approach to protecting human health. 
 
Reginald Harris, Environmental Justice Coordinator and Senior Toxicologist, EPA Region 
3, Philadelphia, Pa. 
 
Reginald Harris, of the EPA Region 3, described a case study from Chester, Pa. Residents formally 
expressed concerns about Chester bearing more than its fair share of environmental insults. The Chester 
risk assessment project was part of an EPA Region 3 and State of Pennsylvania initiative to characterize 
exposure in Chester relating to all pathways and to perform risk assessment by qualitative or quantitative 
means. A 30-day study of EPA’s legal authority and a 180-day cumulative risk assessment resulted. 
Stepped-up enforcement that targeted underground storage tanks also occurred.  
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Chester is a small community 15 miles south of Philadelphia. It previously housed a shipbuilding plant 
and a Chrysler automotive plant. In the 1950s, Chester’s local industries collapsed, and unemployment 
soared. The schools and public housing were taken over by the state. Chester had the highest infant 
mortality rate in the state. In 1997, Chester residents reported soldiers firing off guns in the streets. The 
Pentagon later confirmed that a live-fire exercise had occurred.  
 
Many waste facilities, incinerators and refineries mark the town’s environment. There are many rental 
housing units containing lead-based paint, and a lot of subsistence fishing despite fish advisories. 
Drinking water in the area was of poor quality. Many industrial plants and waste treatment facilities are 
located near residences. Public health outcome data indicated problems with inadequate health care. 
Mortality rates, especially from breast cancer, were high. The population of the town is 75 percent 
minority.  
 
As part of the study, compliance with environmental regulations was examined and data were modeled to 
identify risk sources. Public health information was provided by the public and incorporated into the 
study. Data had been collected for different programs and agencies, and the databases were of varying 
quality.  
 
Lists of the chemicals generated from industrial processes were developed. An attempt was made to come 
up with a comprehensive view of the chemicals’ impact on the town’s environment. In the study design, 
data about soils; surface, ground and drinking water; and children’s blood lead levels were considered of 
interest.  
 
Findings included identified hot spots where trucks idled for hours near people’s homes. Significant risks 
for people who fished were identified. 67 percent of the children tested, half of those under age seven, had 
elevated blood lead levels. Many had extremely high lead blood levels and cancer incidence, and disease 
and mortality rates were significantly elevated.  
 
The situation fell outside of EPA’s traditional investigative and enforcement procedures. A major 
environmental situation had to be addressed. To meet the challenge, EPA worked with state, local, 
federal, community and other officials.  
 
Creative financing was employed so community members could address lead paint concerns. The U.S. 
Centers for Disease Control supplied $2 million for health monitoring and screening. More medical 
practitioners were brought back into town. The state was encouraged to demolish vacant houses. Waste 
piles were cleaned up and truck routes were changed to lessen pollution. The effort did not result in a 
complete solution, concluded Harris, but a good start was made. A wish list of future actions includes 
enhanced monitoring of facilities and improved coordination between environmental and public health 
professionals.  
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Roseann Bongiovanni, Director, Chelsea Greenspace and Recreation Committee, Chelsea 
Human Services Collaborative, Chelsea, Mass. 
    
Stacey Chacker, Director, Community Building and the Environment, Neighborhood of 
Affordable Housing, East Boston, Mass. 
 
Roseann Bongiovanni, of Chelsea Human Services Collaborative, and Stacy Chacker, of Neighborhood 
of Affordable Housing (NOAH), gave a presentation entitled, “Chelsea Creek Community-based 
Comparative Risk Assessment.” Their presentation addressed the critical question, “How can risks, given 
the large number faced by many communities, be prioritized and assessed in terms of importance to the 
community?” 
 
Bongiovanni spoke on environmental damage to the Boston-area neighborhoods of Chelsea and East 
Boston, Mass. Chelsea is located in an industrial zone and stores all of nearby Logan Airport’s jet fuel 
and much of New England’s heating oil. The nearby town of Revere, Mass., has two major oil storage 
facilities. Chelsea Creek is one of the most polluted tributaries of Boston Harbor and its waters are not 
suitable for swimming. Chelsea has a population that is more than 50 percent minority. The area is 
exposed to fumes from many petroleum sources, and airplanes from nearby Logan Airport fly directly 
over the communities. Salt mounds containing a cyanide agent are situated along the basin in violation of 
state law and masses of commuter traffic and trucks pass near or through the communities, adding to the 
burden of air pollution.  
 
Bongiovanni described how flowers will not grow in yards in the community, and asked why 
environmental agency executives need hard data about pollution when thousands of residents of towns 
like Chelsea are obviously affected by pollutants.  
 
Chacker said that activists are working with EPA to develop a local park. They are attempting to turn an 
oil storage area into a more environmentally friendly facility. They also are opposing companies trying to 
dump in the area.  
 
It was noted that the problems of Chelsea Creek are being addressed through the Chelsea Creek 
Restoration Partnership, which is comprised of groups, including the Chelsea Creek Action Group, 
NOAH, the Urban Ecology Institute and the Chelsea Committee.  
 
The Chelsea Creek Community-based Comparative Risk Assessment (CCRA) project recognized that 
strong relationships between communities and agencies had to be developed to achieve the desired results 
of reducing environmental health hazards in the neighborhoods of Chelsea and East Boston. Chacker 
noted that residents do not have access to scientific data necessary to address their concerns, and that 
there is a need to gather such relevant data to understand the risks facing local residents. With traditional 
comparative risk assessments, the final product is a list of priorities based on a scientific evaluation that 
does not incorporate community involvement or input. In contrast, the goal of the CCRA was to take the 
best components of traditional risk assessment and add community concerns to define a set of priorities 
that emerged from both an understanding of human health risks and relevance and concern to the local 
community.  
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The issue selection process involved listening to the community about its concerns. The CCRA gathered 
community input from several hundred residents at meetings and through surveys. The leading issues 
identified through this process included water quality, air quality, open space, noise, asthma and traffic.  
 
The CCRA executive committee members include NOAH, Chelsea Creek Action Group and the EPA. 
The committee structure includes a Resident Advisory Committee comprised of volunteers and a 
Technical Advisory Committee comprised of representatives from government agencies and non-
governmental organizations. The four major elements of the CCRA project included: 1) a review and 
analysis of existing data; 2) the generation of GIS maps for evaluating and understanding data; and 3) a 
review of current projects or activities in Chelsea and East Boston related to the issue.  
 
The key findings of the CCRA project were that presence and quality of data on environmental and public 
health issues were insufficient; current federal, state and local regulations did not adequately protect the 
health of urban residents; actions were needed from local, state and federal government agencies to 
address data gaps; and actions were needed from local residents to hold government agencies 
accountable.  
 
As an illustration of these conclusions, Bongiovanni noted that part of the CCRA’s early work was to 
generate an overview of water quality in Chelsea Creek, compare it to federal, state and local water 
quality regulations and examine existing water quality information and point and non-point pollutant 
source information. Contaminants of concern include pathogens, polycyclic aromatic hydrocarbons 
(PAHs), polychlorinated biphenyls and heavy metals. This analysis revealed that during the previous 
decade, there had been only one sampling location along the Creek, and no ongoing sampling for PAHs 
or heavy metals. Consequently, both the presence and the quality of relevant data needed to protect the 
health of the river and local residents were notably absent.  
          
At the conclusion of the CCRA project, a set of recommendations to address water quality problems in 
and near the Chelsea Creek was published. These recommendations included both community actions, 
such as the development of volunteer programs to supplement state sampling, and personal actions, such 
as limiting direct contact with water. A select set of longer-term priorities was discussed in this report, 
such as conducting sediment and water quality sampling, cleaning up the Massachusetts designated 21E 
hazardous waste sites along the river and creating unpaved surfaces near the river to reduce runoff of 
chemicals. 
 
Specific recommendation generated by the community included the creation of a Chelsea Creek Task 
Force headed by EPA, which would be responsible for coordinating information, holding industry 
accountable to regulations and promoting pollution prevention. Specific reporting and resource requests 
that were directed to such a task force included a designated EPA contact person to facilitate 
communication with the community, regular reviews of National Pollution Discharge Elimination System 
permits and of combined sewer overflow releases, as well as of the combined effects of air and water 
releases on local health risks and water quality. The task force was also asked to work with state agencies 
to enforce local laws, to designate resources for sediment and water quality studies and to inform the 
Chelsea Creek Action Group of enforcement actions.  
 
Chacker and Bongiovanni discussed the lessons learned during the CCRA: 1) that community 
involvement is critical; 2) information is often missing on the local level; 3) more research and technical 
expertise is needed; and 4) that identifying action items was crucial to the success of the project. The 
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presenters concluded that the process generated many questions, instead of the hard data that were 
thought could immediately be used to address the problems. It was added that it is difficult to speak the 
language of scientists and regulators when one does not have sufficient information.  
 
Audience Questions, Answers and Discussion 
 
A question and answer session followed with audience members querying the morning panel’s 
participants.  
 
Q: Have you linked up with health care providers concerning the impact of environmentally related 
diseases on children? 
 
A (by Subra): Lack of access to health care comes up repeatedly in many communities. We try to educate 
health care providers on the medical conditions and how they are generated.  
 
Q: Has there been a move away from an architectural bias toward functionality and longevity toward 
human and environmental concerns?  
 
A (Tickner): A strong bias exists in favor of traditional disciplines. Not enough federal money is being 
spent on prevention.  
 
The panelist noted that his academic program at the University of Massachusetts-Lowell was placed in 
the School of Engineering. It took ten years for engineers to start using his ideas. The program is now in a 
health program, where it should have more impact.  
 
Q/Comment: EPA has traditionally not listened to black communities as much as it has to white 
communities. More community people are needed on the conference panel. Wives and mothers are 
critical in raising environmental health issues and must be included more often. It is encouraging that 
EPA seems to have started to think outside the box.  
 
Past exposures, the cost of negative impacts such as the loss of work and debt, and compensation and 
holding companies and the EPA accountable, must be considered. The commenter said that EPA Region 
9 had ignored community concerns, and that police had been called in on her group.  
 
Q: Has there been a follow-up on the blood lead levels of Chester, Pa., children? 
 
A (Harris): Things are getting better but have a long way to go. The town’s lead poisoning prevention 
program has improved matters. The involvement of the community, including screening and education 
and awareness programs, has also had positive impacts. The Chester model provides the lesson that 
problems should be addressed proactively and aggressively.  
 
Q/Comment: It would be helpful to have a copy of the NEJAC report.  
 
The commenter also felt that important questions are not being asked. How much risk is acceptable, who 
gets to decide and who bears the burden? CRA does not address these issues, which – to those in the 
effected communities – are the critical questions. Often science does not follow common sense because it 
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quantifies the issue instead of doing something about it. In Chester, it was opined that the state should not 
have issued permits to pollute.  
 
A (Harris): EPA had looked into state regulations to see if Pennsylvania could prevent issuance of permits 
in some cases. The state was able to block some environmentally negative actions through other means.  
 
The case of Chester showed that many things are not understood about human health risks, because the 
polluters had permits that complied with the law, even though there was obviously an environmental 
crisis.  
 
Q: Haven’t federal agencies, according to a recent Inspector General report, failed in enforcing 
environmental regulations?  
 
A: (Harris): Changes are needed in the ways environmental agencies act and, “We have to stop being 
molecular police.” A conscious change is required throughout society. 
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Afternoon Plenary 
 
 

Community-based Participatory Research in Urban, Suburban and Rural 
Environmental Justice Communities 

 
Moderator:  
 

• Swati Prakash, Director Environmental Health, West Harlem Environmental Action, New 
York, N.Y. 

 
Panelists:  
 

• Madeleine Kangsen Scammell, Doctoral Student, Department of Environmental Health, 
Boston University School of Public Health, Boston, Mass. 

• Peggy Shepard, Executive Director, West Harlem Environmental Action, New York, 
N.Y. 

• Rebecca Calderon, Director, Human Studies Division, National Health Effects Research 
Laboratory, EPA Office of Research and Development, Research Triangle Park, N.C. 

• Gary Grant, Executive Director, Concerned Citizens of Tillery, Tillery, N.C. 
• Steve Wing, Associate Professor, Department of Epidemiology, University of North 

Carolina School of Public Health, Chapel Hill, N.C. 
 
Since the early 1980s, the national environmental justice movement has called attention to the ways in 
which traditional approaches to environmental and health research often do not adequately assess or 
represent communities of color and other disproportionately burdened communities. Community-based 
participatory research (CBPR), with its emphasis on place-based assessment and the participation of 
effected community members, has been advanced as one potential approach to research that would better 
represent these realities and empower community participants in the process. This plenary panel focused 
on defining the basic elements of CBPR and presenting a few case studies using this approach to deliver 
environmental health benefits to communities of color. The panel concluded with a discussion on policy 
implications and long-term needs for maximizing the potential of CBPR to assess and improve 
environmental health for all communities.  
 
Madeleine Kangsen Scammell, Doctoral Student, Department of Environmental Health, 
Boston University School of Public Health, Boston, Mass. 
 
Madeline Kangsen Scammell, of the Department of Environmental Health at the Boston University 
School of Public Health, spoke about the intersecting historical roots of CBPR and the environmental 
justice movement. She referenced the landmark Supreme Court desegregation decision, Brown vs. Board 
of Education, that relied on objective evidence provided to the Supreme Court regarding the damage 
caused by racism in society. Such evidence was provided by Kurt Lewin, a German social psychologist, 
who is credited with coining the term “action research,” and contributing to the concept of research for 
social change. Since 1932, the Highlander Research and Education Center, a Tennessee-based popular 
education and research organization where the civil rights movement also had a home, has taught that 
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education should be grounded in struggles toward democratic control and has political goals for social 
change. From the 1960s through the 1990s the participatory action research movement, rooted primarily 
in the struggle against imperialism in the Third World, stressed the conscientiousness of social scientists 
in the liberation of the poor from exploitation and oppressive social structures. Scammell ended her talk 
with remarks by Colombian sociologist Orlando Fals-Borda suggesting the possible cooptation of the 
concept of participatory action research by academia and academic institutions, and the need for 
continued attention to the roots and authentic endeavors of participatory action research.  
 
There are three principles of participatory action research:
 

1) Participation of the community at every step; 
2) Equal distribution of power and results among partners; and 
3) Action-oriented outcomes or research for change. 

 
Peggy M. Shepard, Executive Director, West Harlem Environmental Action,  
New York, N.Y. 
 
West Harlem Environmental Action (WE ACT) emerged in 1988 out of community struggles concerning 
the operation of a sewage treatment plant in the Harlem neighborhood of New York City. The area of 
concern in North Manhattan consists of 7.4 square miles of land afflicted with multiple environmental 
exposures. It has a population of 600,000, with the majority being blacks and Latinos.  
 
A Federal Interagency Symposium on Health Research Needs to Ensure Environmental Justice met in 
1994 to respond to the disproportionate impact of pollution on disadvantaged communities. Since then, 
government agencies and foundations have increasingly funded community and university partnerships to 
conduct CBPR. The partnership between WE ACT and Columbia University is a model of science- and 
community-based action to advance environmental health policy. This partnership has enabled WE ACT 
to document that asthma hospitalizations were much higher in northern Manhattan than in other 
comparable communities; conduct sophisticated research on air pollution and its health effects, especially 
on children; and train nearly 200 community leaders on the basics of environmental health science. The 
term “translational research,” as used by the National Institute of Environmental Health Science (NIEHS), 
describes WE ACT’s approach to research, emphasizing that the purpose of research is to result in or 
translate to improved health outcomes. 
 
A fundamental tension always exists between research and advocacy, particularly when each side lacks an 
understanding of the other’s perspective. The political will to get the results desired often must be created 
through community organizing. Some recommendations for building strong partnerships to enhance 
public policy and advance environmental protection include the following:
 

1) Develop multiple institutions within the community; 
2) Coordinate ongoing briefings for policy-makers; 
3) Conduct community-university cultural exchanges; 
4) Think of partnerships as long-term relationships; 
5) Foster the empowerment of youth; 
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6) Develop a core of resident leaders versed in scientific concepts and monitoring tools; 
7) House the community research staff at community-based organizations, rather than the 

university; 
8) Provide expert testimony as needed; and 
9) Treat translational research as a necessity. 

 
Rebecca L. Calderon, Director, Human Studies Division, National Health Effects Research 
Laboratory, EPA Office of Research and Development, Research Triangle Park, N.C. 
 
Dr. Rebecca Calderon, of the EPA’s Office of Research and Development (ORD), noted that EPA is in 
reality a public health agency. The ORD has provided a lot of technical assistance to communities. 
Furthermore, EPA considers special-needs populations – the elderly, children, poor, racial and ethnic 
groups – analyzing the health of these populations as affected by various factors, including air, drinking 
water, water quality and pesticides. 
 
In deciding to conduct any study, the ORD considers several factors, including; 1) whether the research 
meets an agency need, such as supporting regulations or responding to a regional request or is 
congressionally mandated; 2) whether the study will help advance the state of science; 3) whether ORD 
has a unique capability to conduct the study; and 4) the overall public health importance of the research. 
Key areas for community involvement in studies include the design and implementation of the study, as 
well as analysis and communication of the resulting data.  
 
In terms of study design, ORD seeks community involvement in selecting the site at which the research is 
to take place, helping identify the appropriate study population and sampling methods and in designing 
the details of the study itself, particularly regarding the burden imposed by participation requirements.  
 
In terms of study implementation, community involvement is key to resolving such questions as, how to 
best recruit participants, what language considerations must be taken into account, how to handle any 
special needs populations and how to best obtain informed consent? In conducting the study itself, the 
highest quality participation and support from participants will lead to the best data quality. Protocol 
flexibility is very important. 
 
Finally, it is important communicate results back to study participants as quickly as possible and then to 
other community members, local and state health officials, the EPA regional office, the EPA program 
office and, finally, the broader scientific community. Some challenges include explaining uncertainty in 
results and communicating information about either health effects only or exposures only, which can be 
difficult to explain to participants if the research did not attempt to look for a link. Other challenges are 
communicating individual results that have unknown meaning and properly considering ethics related to 
specimen banking. Creating an obligation to the future is the basis for a bond that EPA makes with the 
community. 
 
Gary Grant, Executive Director, Concerned Citizens of Tillery, Tillery, N.C. 
 
The Concerned Citizens of Tillery (CCT) organized in 1978 when a county school was slated to close. 
Halifax County, where the town of Tillery is located, is one of the poorest counties in North Carolina. 
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Grant noted that institutional racism was and is frequent. The schools there have been very segregated 
demographically and the predominantly African-American school performs very poorly academically. 
The county lacks sufficient sewer lines, water lines and paved roads, and 90 percent of the community 
was still dependent on well water.  
 
It is in this context that a facility for 25,000 hogs was proposed in the Tillery area without regulations 
governing waste disposal. In 1993, CCT helped to establish a Hog Roundtable, a collaboration of 
grassroots environmental organizations, farmers and other advocacy groups concerned about North 
Carolina's hog industry and its effect on our environment, health and personal property (the hog industry 
is described online at: http://members.aol.com/tillery/hog_rt.html). CCT partnered with Steve Wing, 
instructor at the University of North Carolina’s School of Public Health, to provide technical assistance. 
A long-term relationship with Wing resulted. 
 
Gary Grant, Executive Director of the Concerned Citizens of Tillery, stated that legislators typically 
desire to be presented with environmental data instead of looking at a situation in “a common-sensical 
way.” He cited an example of a paper company that was going to locate a plant on the banks of the 
Roanoke River and potentially discharge dioxins into the river, where African-Americans fish. CCT 
worked to prevent the plant from locating in Halifax unless it adopted the pollution control technology the 
company was already using in plants located in white communities. For this effort to protect citizens, 
especially subsistence fishers, the county denied grant money to CCT on the grounds that the organization 
was opposed to economic development.  
 
Steve Wing, Associate Professor, Department of Epidemiology, University of North 
Carolina School of Public Health, Chapel Hill, N.C. 
 
Dr. Steve Wing, of the University of North Carolina School of Public Health, began his discussion with 
the premise that “there is no environmental justice,” and referred to Thomas Kuhn’s description of the 
history of science, stating that there is a need for a “revolutionary change in science and society.” Wing 
asserted that the current system of science gave rise to environmental racism, and needed to be 
dramatically transformed. Wing described current dominant systems of scientific endeavor as having an 
untenable belief in objectivity, without a focus on people and communities. It was developed by white 
male elites over the course of the last several centuries, and consequently served the need of government 
and industry. In contrast, environmental justice does not have its roots in white male European elites, and 
contained considerable potential to revolutionize the way in which science is applied for the improvement 
of human and environmental health.  
 
Historically, Wing noted, applications of science had been used for instituting social control in 
agricultural labor, mines, etc. It had a history of assisting in the establishment of colonial relationships. 
He commented that government agencies and universities that control science could impose colonial 
relationships in research that are similar to those that created environmental injustices in the first place. 
However, despite this context, Wing described community-driven research as offering the prospect of 
transforming exploitative relationships.  
 
Wing discussed the ways in which values influence the production of scientific knowledge. He gave the 
example of a GlaxoSmithKline research institute that had recently been placed on the University of North 

http://members.aol.com/tillery/hogfacts.html
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Carolina campus. Given the underlying profit motive of private businesses like pharmaceutical 
companies, it seemed reasonable to view this local partnership as being biased by a desire to ultimately 
sell more pharmaceutical products. A Chicago Tribune article was quoted that asserted that the 
environmental regulations on livestock were devised largely by the livestock industry, in cooperation with 
EPA. Wing said that the institutions that people serve are often on the wrong side and that they need to be 
held accountable. The corporations that are the actual polluters provide the EPA with much of its 
information. Many of the environmental rules are now set up to prove something is harmful rather than 
safe, betraying a bias towards the generators and primary users of potentially harmful chemicals. To 
obtain justice, activists need to change the measurement bar and insist that relevant data be generated in 
and by effected communities rather than by polluters. 
 
Audience Questions, Answers and Discussion 
 
Issues raised during the discussion period included the perceived non-participatory nature of an EPA 
decision made in a California community. The commenter felt that the agency finalized what it was going 
to do months in advance and gave the community a voice or input just for show. In addressing the theme 
of whether community-based and advocacy-based science have their own biases, Wing noted that 
objectivity is attained by being honest about the research, about the assumptions behind it and the groups 
that stand to benefit or lose out from it. Unfortunately, he said such an approach does not fit easily into 
our sound bite culture.  
 
One conference participant noted that the clout of industry can make striking a balance hard when 
community and profit making industry have conflicting interests, while commenting that EPA regulators 
get their assignments from politicians, and do not live in the communities. Change has to come from the 
bottom up. Another participant raised the point that some organizations were criticized for taking “sacred 
body fluids,” or blood and milk samples from mothers in the community, without giving much back to the 
community. Grant noted that one community opposed beneficial research because it was not allowed to 
provide feedback on a grant, and that a community has to be strong enough to say that it will cooperate 
with research sampling only if it is made part of the planning process. Swati Prakash, of WE ACT, added 
that a community has a right to say no to research and should state what it wants to get out of the 
research. Calderon concurred, noting that if a community does not trust the university researchers in 
question, then it should not collaborate with them.  
 
Another conference participant noted that community laborers, like farm workers, are never included in 
panels and conferences and that chemicals banned in the United States are just moved to other countries. 
Prakash noted that workers are often “the canaries in the coal mine” that provide the hard evidence of 
environmental abuse.  
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Concurrent Panel Presentations 
 
 

Air Toxics 
 
Exposure to hazardous air pollutants (HAPs) presents significant public health concerns, and disparities in 
exposure present potential environmental justice concerns. HAPs, also known as air toxics, have been 
associated with many adverse human health effects, including cancers, asthma and other respiratory 
ailments, and neurological problems such as learning disabilities and hyperactivity. Sources of air toxics 
include industrial emissions from chemical manufacturers; refineries and waste incinerators; smaller 
stationary facilities such as dry cleaners; and exhaust from mobile sources such as cars, buses and trucks. 
Air toxics are also found in consumer products, including paints, household cleaners and computer printer 
cartridges. Emissions from all these diverse sources affect the indoor and outdoor environment. This 
panel provided an overview of air toxics (e.g., sources, exposure and health effects), research that has 
documented disparities in exposure, community-based efforts to reduce exposure, and EPA activities to 
reduce air toxics emissions and health impacts. 
 
Moderator: 
 

C Devon Payne-Sturges, Environmental Health Scientist, Public Health and Environmental 
Policy Team, National Center for Environmental Economics, EPA Office of Policy, 
Economics and Innovation, Washington, D.C. 

 
Panelists: 
 

C Ted Palma, Physical Scientist, Risk and Exposure Assessment Group, EPA Office of Air 
Quality Planning and Standards, Research Triangle Park, N.C. 

C Timothy H. Watkins, Assistant Laboratory Director, National Exposure Research 
Laboratory, EPA Office of Research and Development, Research Triangle Park, N.C. 

  C Wilma Subra, Louisiana Environmental Action Network, Baton Rouge, La. 
C Azibuike Akaba, Community Technical Assistance Coordinator, Committee for West 

Oakland Revitalization, Oakland, Calif. 
C Rachel Morello-Frosch, Assistant Professor, Department of Community Health, Brown 

Medical School and Center for Environmental Studies, Providence, R.I. 
 

The panelists spoke in turn. 
 
Ted Palma, Physical Scientist, Risk and Exposure Assessment Group, EPA Office of Air 
Quality Planning and Standards, Research Triangle Park, N.C. 
 
Ted Palma of the EPA’s Office of Air Quality Planning and Standards spoke in depth about EPA’s 
National Air Toxics Assessment, and within this broad framework, the National Scale Assessment. The 
National Scale Assessment is intended to provide EPA, states, tribes and localities with a tool that can be 
used to identify the specific air toxics of greatest concern within a given area and characterize the 
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contributions of different emission sources to human exposure and risk. Drawing upon a variety of data, 
this model yields estimates of county-level human health risks (cancer and non-cancer) across the 
country. Data on HAP emission sources, ambient pollutant concentrations, personal exposure monitoring 
data and demonstrated dose-response relationships are incorporated in these simulations. 
 
National Scale Assessments were performed in 1996 and 1999. Both were restricted in scope to chronic 
average or median inhalation exposures at the U.S. Census tract level. Results of the initial study 
indicated a limited number of high-impact HAPs at national and regional scales. The more recent study 
included many more (150 vs. 32) HAPs and some indoor sources. Draft results from the 1999 assessment 
exhibit estimated risk results similar to those of the 1996 study. Several source categories contribute 
significantly to estimated cancer and non-cancer risks, though their importance varies by health endpoint. 
Moreover, county-level risk estimates of cancer are far higher in many areas of the country than 
suggested in the 1996 study. This is likely a function of including many more HAPs and other 
refinements in the more recent analysis. 
 
Palma also described some of EPA’s efforts to address, as required by statute, residual risk following 
implementation of controls on major HAP sources. The agency has characterized the source categories 
that will require additional controls (i.e., coke ovens and dry cleaning), and also plans to propose no 
further controls for several other categories by, tentatively, the end of 2006. This will pose challenges, in 
that any new controls must be suited for implementation by the states and tribes, high-risk facilities will 
need to be targeted without unduly disrupting low-risk ones, and risks that have not been adequately 
controlled through technological means must be resolved. 
 
In response to questions and comments from workshop participants, Palma indicated that EJ assessments 
will be performed at the community-level, and that grant funding for such activities (and others) may be 
available from EPA regional offices. He also stated that EPA is working to overcome some of the 
limitations of its current models to address long-range air toxics transport. 
 
Timothy H. Watkins, Assistant Laboratory Director, National Exposure Research 
Laboratory, EPA Office of Research and Development, Research Triangle Park, N.C. 
 
Timothy H. Watkins of EPA’s Office of Research and Development (ORD) delivered a primer on air 
toxics or HAPs, which he described as airborne (gas or particle) pollutants known or expected to cause 
cancer or other serious health or environmental effects. The Clean Air Act has identified 188 HAPs. A 
1999 emission inventory yielded a national estimate of 5.1 million tons of HAPs emitted a year. Area, 
mobile on-road and major stationary sources all contribute to this total in similar proportions. Having 
implemented the first phase of technology-based controls on HAP emissions known as maximum 
achievable control technology standards, EPA is now pursuing risk-based standards to address residual 
risk through several different initiatives (e.g., the Urban Air Toxics Program and the Mobile Source 
Program).  
 
In addressing environmental justice concern, Watkins believes, assessing and (where appropriate) 
reducing exposure is the key to effective risk management. This will require more research to determine 
the exposures of selected communities to air pollution. Assessing exposure to air toxics, however, is 
intrinsically difficult. HAPs are numerous and diverse, making them difficult both to monitor and model. 
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Moreover, exposures vary greatly from place to place, and source-dominated exposures and hot spots are 
very common for some pollutants. Consequently, exposure assessment must be approached carefully, 
customized to meet specific objectives and designed to optimally use monitoring or modeling techniques 
(and oftentimes both).  
 
Watkins believes that air toxics exposure assessment is improving along several fronts, pointing to a new 
program that includes both community and personal monitoring sites across the country, in addition to 
efforts to develop new models. Watkins stated that EPA’s exposure studies include both indoor and 
outdoor sources and rely upon empirical data, when available. He also said that uncertainty about air 
toxics data makes comparisons with the risks posed by criteria pollutants problematic. Finally, while the 
agency attempts to model the effect of second-hand smoke, this factor is both difficult to address and 
likely to be less significant than exposure to mobile air pollutant sources. 
 
Wilma Subra, Louisiana Environmental Action Network, Baton Rouge, La. 
 
Wilma Subra of the Louisiana Environmental Action Network addressed chemical releases and air 
pollutant emissions for the Mississippi River chemical corridor, also known as "Cancer Alley," based on 
Toxics Release Inventory data. These data showed that pollutants, including the carcinogens benzene, 
vinyl acetate, styrene and chloroprene released to water, air and land (via underground injection) were 
common in this area. She also described several problems related to fugitive emissions of air toxics, 
including ambient air concentrations in excess of criteria pollutant standards, monitoring designs that 
failed to analyze some of the released chemicals of interest, frequent accidental releases and upset 
conditions and excessive flaring. As an example, Subra cited documented accidental releases and upset 
conditions that occurred during an EPA sampling visit in June 1999.  
 
EPA Region 6 shared the data assembled by community groups with the industries involved. The effected 
companies then implemented a voluntary initiative to reduce accidents and emissions. They targeted 
several high-priority operating practices and problem areas, most of which involved non-routine 
operations (e.g., startup and shutdown, malfunctions and upsets and cleanings and turnarounds) and 
maintenance and repair activities (e.g., finding fugitive leaks). Active EPA and community involvement 
also led to less use of flaring and unauthorized releases. Collectively, these actions led to substantial air 
pollutant emissions reductions.  
 
Responding to several questions, Subra indicated that communities should try to understand the 
experiences of other communities, and then apply that awareness to their specific concerns (e.g., 
completing odor and symptom logs and associating them with releases such as flaring).  
 
Azibuike Akaba, Community Technical Assistance Coordinator, Committee for West 
Oakland Revitalization, Oakland, Calif. 
 
Azibuike Akaba of the Committee for West Oakland Revitalization described a project in West Oakland, 
Calif., that focused on mobile source diesel emissions reduction. He began by stressing that the local area 
is heavily contaminated due to the presence of heavy industrial activity around six federal Superfund sites 
and dozens of leaking underground storage tanks in the Port of Oakland, the former Army Base. The area 
is home to more than 23,000 residents.  
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The West Oakland Environmental Justice Diesel Emissions Reduction Campaign is part of the 
Environmental Indicators Project (EIP), which developed 20 variables for measuring the effectiveness of 
the campaign. Based upon initial results, project leaders decided to focus on one high priority air pollutant 
and its apparent major source: diesel exhaust particulate matter emissions (PM) from truck traffic. The 
Diesel Campaign was designed and implemented using a variety of novel techniques that extensively 
involved members of the community and were participatory in nature. Truck counting conducted by the 
community was a key element. This represented a direct response to one of the biggest concerns in the 
community, the perception that large numbers of trucks pass through the neighborhood and yielded 
important data to more fully inventory and categorize emission sources.  
 
Follow-up work identified two important root causes. One was that many truck drivers become lost, 
thereby driving more than necessary and, in some residential neighborhoods, needlessly. The other was 
that drivers often parked and let their trucks idle for extended periods, from half an hour to four hours. 
Study findings led the community to propose several concrete steps to reduce diesel exhaust emissions 
and exposures in West Oakland neighborhoods. These included posting better road signs, creating truck 
stops at the Port of Oakland and regulating and reducing idling inside terminal gates.  
 
Akaba responded to a few questions by clarifying that some of the detailed data used in the Diesel 
Campaign were obtained from the trucking companies following a lawsuit and, once the Diesel Campaign 
began, from some companies that voluntarily checked their equipment, providing data on control 
technology and emissions.  
 
Rachel Morello-Frosch, Assistant Professor, Department of Community Health, Brown 
University, Brown Medical School and Center for Environmental Studies, Providence, R.I. 
 
Dr. Rachel Morello-Frosch of the Brown Medical School and Center for Environmental Studies delivered 
a presentation examining the possible linkages between residential segregation, air toxics exposure and 
associated cancer risks. She began by discussing the challenges of linking air toxics to adverse health 
outcomes, including the social, political, economic and technological factors that come into play. The 
main focus of her remarks, however, was the relationship between racial segregation and severe adverse 
health outcomes (death and morbidity). An association has been persistently reported in health literature. 
Morello-Frosch postulated the idea that segregation may shape disparities in exposures across 
demographic groups and, thereby, affects community health. She then outlined her research investigating 
this hypothesis using EPA’s initial 1996 analysis of national community-level or metropolitan statistical 
area air toxics exposure and corresponding demographic data from the U.S. Census.  
         
Overlaying these two analyses shows that the communities of color with the highest estimated cancer risk 
also are the most segregated. Moreover, differences across racial groups are smaller for less segregated 
areas, and greater for more highly segregated areas. Analysis shows that, even after controlling for such 
factors as housing density and economic deprivation, there appears to be a direct correlation between 
extent of segregation and estimated cancer risk, both in the aggregate and for each ethnic group 
represented. 
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Morello-Frosch concluded that racial segregation plays an important role in the differential distribution of 
air pollution exposures across diverse communities. She added that her study had some important 
limitations, some of which might be addressed by future work. These include the absence of data on 
personal and indoor air exposures, the limited number of pollutants examined and the possibility that 
exposure conditions may have changed during the eight years since the data were collected. She also 
suggested that future analyses should examine how zoning, land use patterns, suburbanization and 
transportation development affect pollution and the distribution of risks among communities of color and 
the poor.  
 
Responding to questions, Morello-Frosch clarified that many of the variables selected for analysis had 
been suggested in existing literature. She also agreed that the settlement patterns of recent immigrants in 
the United States are significant, particularly in urban areas, and should be considered in regional land use 
planning.  
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Asthma 
 
Moderator: 
 

• H. Patricia Hynes, Professor, Department of Health, Boston University School of Public 
Health, Boston University, Boston, Mass. 

 
Panelists:
 

• Dr. Eileen Storey, Associate Professor, Division of Occupational and Environmental 
Medicine, and Director, Center for Indoor Environments and Health, University of 
Connecticut Health Center, Farmington, Conn.  

• Dr. MaryJane Selgrade, Chief, Immunotoxicology Branch, Experimental Toxicology 
Division, National Health and Environmental Effects Research Laboratory, EPA Office 
of Research and Development, Research Triangle Park, N.C. 

• Dr. Jonathon Levy, Assistant Professor, Department of Environmental Health, Harvard 
School of Public Health, Boston, Mass. 

• Marian Feinberg, Health Coordinator, South Bronx Clean Air Coalition, Bronx, N.Y. 
• Edna Carrasco, Committee for Boston Public Housing, Boston, Mass. 

 
According to the Centers for Disease Control and Prevention (CDC), 20 million people – including 6.3 
million children – have asthma. The CDC also reports that African-Americans continue to have higher 
rates of asthma emergency room visits, hospitalizations and deaths than do Caucasians, and Americans 
with lower-income levels report higher asthma prevalence than those at higher income levels. There is a 
noticeable upward trend in the prevalence of asthma, especially in large cities. This panel addressed the 
increasing trend of asthma incidence and investigated the various cumulative risks that might be 
contributing it. Specifically, panelists addressed the effects of building conditions, indoor and outdoor 
pollution on the prevalence of asthma. All panelists concluded that there needs to be more research on 
possible factors that contribute to asthma and that information should be made available to the public.  
  
Dr. Eileen Storey, Associate Professor, Division of Occupational and Environmental 
Medicine, and Director, Center for Indoor Environments and Health, University of 
Connecticut Health Center, Farmington, Conn. 
 
Dr. Eileen Storey of the University of Connecticut Health Center (UCHC) presented the methods and 
results of research on asthma incidence, asthma prevalence and building conditions conducted in 
Connecticut schools with teachers and students. According to her findings, schools are one of the most 
important indoor environments in which to conduct disease detection, disease prevention through building 
improvement and disease treatment through school nurses. Her overriding concern is that children who 
acquire asthma in moldy schools are given medication, the schools are not fixed and children are sent 
back in. Results from an initial pilot survey of teachers found: 1) the workplace affects the incidence of 
asthma, with the rate being higher for teachers in large cities vs. rural, suburban and small urban areas; 
and 2) the asthma rate among teachers correlates directly to building conditions, specifically dampness 
and mold, and inversely to school district funding. In a study of asthma prevalence among elementary 
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school children in grades K-5, by surveying school nurses, Dr. Storey found an overall asthma prevalence 
of 9.7 percent. Children in urban areas and poorer school districts were found to have higher rates of 
asthma. Overall building-related risk factors were common.  
 
Dr. Storey concluded that further research is needed in three areas: 1) the surveillance of asthma 
incidence and prevalence at the community-level; 2) the evaluation of the impact of primary prevention 
on incidence; and 3) the evaluation of the impact of building intervention on the severity and persistence 
of asthma in homes, daycare facilities and schools.  
 
Dr. MaryJane Selgrade, Chief, Immunotoxicology Branch, Experimental Toxicology 
Division, National Health and Environmental Effects Research Laboratory, EPA Office of 
Research and Development, Research Triangle Park, N.C.  
 
Dr. MaryJane Selgrade of EPA’s National Health and Environmental Effects Research Laboratory 
(NHEERL) stated that the trend of increasing asthma prevalence, which is estimated to affect 30 million 
people by 2020, is too rapid to be caused by genetics. Instead, she believes it is the result of cumulative 
risks from air pollution; putative factors such as biologics, including cockroaches, endotoxins and dust 
mites; and hypothetical factors, including obesity and vaccinations. The Office of Research and 
Development research areas include studies of induction and exacerbation of asthma by air toxics and 
biologics, susceptibility factors contributing to asthma and risk assessment. Induction, exacerbation and 
risk assessment receive most of the research resources. The NHEERL themes include: 1) identifying and 
ranking mold allergens that are suspected to induce asthma; 2) assessing the effect(s) of air pollution on 
asthma induction; and 3) assessing the effect(s) of air pollution on the exacerbation of asthma. Assays 
will be developed to predict the ability of pollutants to initiate or exacerbate asthma. The predictive 
models will then be tested with a prototype pollutant in vivo, in vitro and in epidemiological studies. The 
relative potency of other pollutants will be developed using this paradigm. 
 
Dr. Jonathan Levy, Assistant Professor, Department of Environmental Health, Harvard 
School of Public Health, Boston, Mass. 
 
Dr. Jonathan Levy of the Harvard University School of Public Health presented on the baseline health 
characteristics of children and their caregivers, a research component of the four-year Healthy Public 
Housing Initiative (HPHI) Healthy Homes intervention study in Boston. HPHI is a community-city-
university partnership with general goals to: 1) improve the home environment and quality of life through 
Integrated Pest Management (IPM) intervention for residents with asthma in Boston public housing; 2) 
build capacity in city and community agencies to sustain the efforts from research on intervention 
findings; and 3) effect national policy on IPM in public housing. Baseline results of lung function, 
respiratory symptoms, health care and self-reported quality of life were presented for 78 asthmatic 
children in three Boston public housing developments. Descriptive findings reveal that a large percentage 
of children were exposed to violence, are overweight and are not properly treated with long-term control 
medication. Key findings from regression analysis include the following: 1) a moderate relationship 
between asthma symptoms, household size and smoking; 2) child quality of life strongly related to 
severity of symptoms; and 3) caregiver quality of life strongly related to child symptom severity and 
caregiver stress.  
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Further research is needed to: 1) determine the cause of inadequate medication of persistent asthmatic 
children in the study; 2) provide a more detailed multi-factorial exposure assessment, including air 
pollution, stress from violence, indoor allergens, etc.; and 3) evaluate the efficacy of individual and 
bundled interventions in reducing asthma morbidity. 
 
Marian Feinberg, Health Coordinator, South Bronx Clean Air Coalition, Bronx, N.Y. 
 
Utilizing two examples from community-university partnerships in the South Bronx and Harlem 
neighborhoods of New York City, Marian Feinberg of the South Bronx Clean Air Coalition conveyed the 
disparity between community knowledge that is based on observation, investigation and lived experience 
and that which is based on classical scientific research. Feinberg suggested that the kinds of research and 
research context that communities want require that government and universities develop relationships 
that go beyond the boundary of a research project or grant. Furthermore, scientists need to learn the value 
of community knowledge within the joint research partnership. The knowledge of communities about 
their health issues, pollution sources, internal dynamics and political base, etc., is invaluable to ensure the 
accuracy and success of environmental health research. Engaged communities should participate with 
researchers in developing the research questions and protocol, collecting and interpreting data and 
formulating conclusions for further research and action. Communities challenge preconceptions of 
researchers and add valuable practical knowledge of the world that researchers often lack.  
 
Communities want to see more science that not only documents the multiple harms of pollution but also 
documents the successes of pollution prevention (e.g., improved health outcomes from banning pesticides 
and reducing exposure). Communities also want more studies of multiple exposures and the impact of 
social stressors on communities that have environmental stressors. Communities want research framed by 
the precautionary principle approach to environmental protection and not just self-perpetuating research 
that leads to more research. 
 
Edna Carrasco, Committee for Boston Public Housing, Boston, Mass. 
 
Edna Carrasco of the Committee for Boston Public Housing (BPH) presented socio-demographic data on 
residents living in Boston public housing. This population exhibits high percentages of people of color, 
people in poverty, children and women that are heads of households. Additionally, many are unemployed, 
in transition from welfare, do not have childcare, lack political power and are alienated from nearby 
communities. BPH developments are subject to high crime and recently lost their youth programs, which 
collectively are a vital resource. As for the physical conditions of public housing, buildings generally are 
in substandard condition because of poor maintenance and a lack of needed skilled trades-people (due to 
23 percent cuts in Boston Housing Authority funding from the U.S. Department of Housing and Urban 
Development over the past four years). Health barriers for public housing residents include: 1) lack of 
health insurance: 2) use of the emergency room for general health visits; 3) poor asthma management by 
medical service providers; and 4) high rates of asthma and mental illness. Using photos of housing 
developments, Carrasco pointed out that many are located near pollution sources, including heavily 
trafficked highways, exposing residents to disproportionately high indoor and outdoor environmental 
pollution exposures. In conclusion, Carrasco recommended spending more resources to improve resident 
access to asthma education and proper health management and to maintain public housing buildings. 
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Children’s Environmental Health 
 
Moderator:  
 

C Kristi N. Rea, Acting Chief of Pesticides, Toxics and Urban Programs, EPA New 
England, Boston, Mass. 

 
Panelists: 
 

• Daniel Schwartz, Executive Director, Children’s Environmental Health Network, 
Washington, D.C. 

• Marianne Suero, Manager, Children’s Health Program, and Coordinator, Aging Initiative, 
EPA Region 5, Chicago, Ill. 

• Sarah Keim, Program Office Coordinator, National Children’s Study, National Institute 
of Child Health and Human Development, National Institutes of Health, Bethesda, Md. 

• Virginia Rauh, Associate Professor, Department of Population and Family Health, 
Columbia University Mailman School of Public Health, New York, N.Y. 

• Ryan Torres, Director, Lead Action Collaborative, Tufts University, Medford, Mass. 
 
 
Children have unique susceptibility, often face higher exposure to environmental pollutants and do not 
have a defined role in decision-making to protect their health. Children of color are especially at risk for 
increased exposure to pollutants such as lead and mercury. Although their individual voices were not 
heard during this discussion, all participants were asked to keep children’s interests and concerns in mind 
throughout the session. This panel focused on the opportunities afforded by community-based 
participatory research and cumulative risk assessment approaches to protect children’s health, with a 
special focus on children of color. The panel began by reviewing the state of the science, highlighting 
what makes children especially vulnerable to environmental insults, discussing current EPA policy 
approaches to protecting children’s health and reviewing what is known about the current state of 
children’s environmental health. Panelists then highlighted case studies on community-based 
participatory and cumulative risk approaches to assessing and decreasing environmental health risks for 
children. All panelists concluded by addressing future research and policy needs and opportunities for 
protecting children’s environmental health and advancing environmental justice. 
 
Daniel Schwartz, Executive Director, Children’s Environmental Health Network, 
Washington, D.C. 
 
Rabbi Daniel Schwartz of the Children’s Environmental Health Network was the opening speaker and 
provided the audience with a common understanding of the broad topic of children’s health by sharing 
some of the key principles of vulnerability. During his overview of “Vulnerability 101," Schwartz 
identified some common challenges to understanding how children are different from adults with respect 
to vulnerability. He illustrated that although in the past we tended to think of children as “little, tiny adults 
or big rats,” there is a real need to better understand how children are different along many dimensions 
(e.g., scale, biological functions and behavior) to truly understand risks to their health. The old model or 
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view of understanding vulnerability and risk included approaches that assumed children were 
qualitatively the same as adults; investigated only one pathway and one chemical at a time; and assumed 
that timing of exposure did not matter. 
 
Schwartz discussed some of the unique aspects of children compared to adults, including the fact that a 
child transforms from a single cell to an interactive human in a two-year period. There are also real 
biological differences among children, including neural wiring, immune system and behavior differences. 
One of greatest challenges he identified in understanding children’s health is to look at the intersecting 
circles of exposure, family and community. Although this approach does not fit well with current medical 
models of understanding risk and vulnerability, Schwartz stated it is critical to consider because life as a 
child is “a full contact sport with the universe.” 
 
He concluded his presentation by discussing recommendations on how to better understand and protect 
children’s environmental health. Schwartz believes that a cumulative risk approach to children’s health 
with meaningful community involvement is needed. He also urged that the principle of precaution should 
rule. He suggested that we should take the approach of “start worrying, details to follow,” to ensure that 
we move towards a more holistic health-based standard for all children. Schwartz ended his presentation 
by reiterating that we need to move towards a whole child approach and make sure that all actors involved 
do everything they can to make environments safer for all children.      
  
Dr. Marianne Suero, Manager, Children’s Health Program, and Coordinator, Aging 
Initiative, EPA Region 5, Chicago, Ill. 
 
Dr. Marianne Suero of EPA Region 5 addressed three primary objectives: 1) presenting EPA’s ongoing 
approaches to improving children’s environmental health; 2) describing data gaps and challenges; and 3) 
outlining future efforts to fill gaps and meet challenges. Dr. Suero reaffirmed that children are not “little 
adults,” and, in fact, “have windows of vulnerability in development, differences in physiology and 
differences in behavior.” She also reported that former President Clinton first issued an Executive Order 
on the protection of children from environmental health risks in 1997 and President Bush reauthorized 
this order in 2001. To respond to this directive, EPA created the Office of Children’s Health Protection to 
make children’s health a fundamental agency goal. The Office of Children’s Health Protection seeks to 
achieve this goal by building infrastructure, capacity to institutionalize ideas and increased awareness of 
environmental hazards that affect children. 
 
Suero highlighted that there is a data gap relating to children’s health. She illustrated this gap by stating 
that what we know is an “ice cube” and what we need to know is a “glacier.” EPA is striving to fill some 
of these data gaps through partnerships with other organizations. Some specific examples of current 
initiatives underway include the following: 
 

1) “America’s Children and the Environment,” which uses broad sources of data and 
measures to help better understand contaminants, body burdens and illnesses; 

2) Child-Specific Exposure Factors Handbook; 
3) Supplemental guidance for assessing cancer susceptibility; 
4) National Children’s Study support; 
5) Voluntary Children’s Chemical Evaluation Program; 
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6) Toxicity and Exposure Assessment for Children’s Health; and 
7) Pediatric Environmental Health Specialty Units. 

 
Suero also discussed some of the challenges and barriers within EPA related to children’s health. EPA’s 
traditional mission focused more on protecting environmental quality and only recently has focused on 
protecting public health. Consequently, the resources available to directly support children’s health work 
(e.g. staff, financial resources, training, etc.) are limited and vary each year. Suero concluded by 
acknowledging that although we have much to learn and there are no quick fixes to improving children’s 
health, it is critical for EPA to do more to ensure the health and safety of all children across the country. 
 
Sarah Keim, Program Office Coordinator, National Children’s Study, National Institute of 
Child Health and Human Development, National Institutes of Health, Bethesda, Md. 
 
Sarah Keim of the National Institutes of Health (NIH) provided an overview of the National Children’s 
Study – a large, long-term study of environmental influences (helpful and harmful) on children’s health 
and development. Although there have been some studies that provide information on current exposure 
levels to environmental toxins, the thresholds for health effects in children are unknown for many 
chemical agents. This study is an attempt to fill some of the most critical data gaps that exist related to 
children’s health, with an emphasis on a longitudinal study of children that defines the concept of 
“environment” broadly to include chemical, physical, behavioral, social and cultural factors. 
 
Keim reported that the study will track approximately 100,000 pregnant women from 30-50 sites across 
the United States and will collect data on the children before birth through age 21. Keim stated that the 
National Children’s Study will provide: 
 

1) Answers to concerns about known exposures during childhood; 
2) Power to determine absence of effects or benefit of exposures to various products 

important to the economy; 
3) Large sample size to apply knowledge of genome; 
4) For identification of early life factors that contribute to adult conditions; 
5) National resource data to answer future questions by using stored biological and 

environmental samples and data; and 
6) Information feedback to participants and communities. 

 
Keim concluded her presentation by discussing the status of funding the National Children’s Study. 
Although the Children’s Health Act of 2000 authorized $18 million in resources, the resources were never 
appropriated. To date there has been a solid level of funding to support final study design completion and 
recruitment, and Keim believes that the results will have potentially significant impacts on health 
outcomes. The implementation of the study is anticipated to begin in fiscal year 2006 and end in fiscal 
year 2030. The estimated cost of implementation is $100 million per year.  
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Virginia Rauh, Associate Professor, Department of Population and Family Health, 
Columbia University, Mailman School of Public Health, New York, N.Y. 
 
Dr. Virginia Rauh of the Columbia University Mailman School of Public Health highlighted some of her 
research findings at the Columbia Center for Children’s Environmental Health. Her research attempts to 
understand more thoroughly the impact that the complete environment (including home and neighborhood 
level exposures and socioeconomic factors) has on children’s health. Rauh began by illustrating how 
toxics penetrate the body and how environmental exposures are related to social context. She discussed 
key points, including that environmental pollutants are disproportionately distributed, environmental risk 
is often cumulative, both socially and physically toxic exposures are stressful and there is emerging 
evidence that physically toxic exposures interact with social adversity to exacerbate illness. Rauh reported 
that the Columbia Center for Children’s Environmental Health primarily focuses on ambient air pollution 
and children’s health by examining exposure assessments, biomarkers, clinical outcomes and 
susceptibility factors. Environmental exposures include air pollutants (e.g., polyaromatic hydrocarbons 
(PAHs), particulate matter, pesticides and environmental tobacco smoke (ETS)), allergens and metals. 
Biomarkers include PAH-DNA adducts, pesticides, cotinine, 4-ABP-Hb, immune system changes, lead 
and mercury. Clinical outcomes include growth and development, neurodevelopment, persistent 
wheezing, asthma and cancer risk. Susceptibility factors include nutritional deficits, socioeconomic 
stressors and vitamins A, C and E.  
 
The study hypothesis included three key elements: 
 

1) Prenatal exposure to environmental tobacco smoke will be associated with deficits in 
early child cognitive development; 

2) Chronic exposure to social adversity will be associated with deficits in early child 
cognitive development; and 

3) Chronic exposure to social adversity will exacerbate the harmful effects of environmental 
tobacco smoke, after adjustment for other biomedical and demographic risks. 

 
The study sample included approximately 226 women aged 18-25, self-identified as African-American or 
Dominican. Participants were registered for care by the twentieth week of pregnancy and between April 
1998 and October 2002 at the New York Presbyterian Medical Center, Harlem Hospital or a satellite 
clinic. Participants were non-smokers (screened by self-report and validated by sampling), free of 
diabetes, hypertension, known HIV and documented or reported drug abuse. Participants also resided in 
the community for at least one year and agreed to share complete antenatal exposure data, antenatal 
interview, blood samples, birth record and developmental follow-up data. One particularly interesting 
aspect of the data collection process is that, during the third trimester, women were asked to wear a small 
backpack containing a personal air monitor during the daytime hours for 2 consecutive days and to place 
the monitor near the bed at night. The personal air sampling pumps operated continuously over this 
period, collecting vapors and particles of # 2.5 microns in diameter. 
 
Dr. Rauh reported some of the key findings of the study: 
 

1) Prenatal PAH exposure is associated with decreased birth weight and head circumference 
among African-American infants; 



Science of Environmental Justice Working Conference 
May 24-26, 2004 

 

35 

2) Prenatal chlorpyrifos exposure (a non-persistent pesticide) is associated with decreased 
birth weight among African-Americans and reduced birth length in the total sample; 

3) Prenatal ETS exposure occurred in 39.1 percent of the sample of nonsmokers; 
4) Detectable inhalation levels of one or more PAHs were found in 100 percent of the 

sample; 
5) Psychological distress was more closely related to material hardship than to the income 

measure of poverty, suggesting that some of the conditions that accompany poverty may 
be more important determinants of maternal adjustment than income alone; 

6) Prenatal residential ETS exposure was associated with a five-point adjusted mean 
decrement in 24-month cognitive development score, or using the Bayley Mental 
Development Index (MDI), in a low-income minority sample.  

7) The five-point mean decrement from residential ETS exposure resulted in a two-fold risk 
of developmental delay (less than 80) on the Bayley MDI; 

8) Joint exposure to prenatal ETS in the context of chronic material hardship (unmet basic 
needs) was associated with a seven-point decrement in 24-month MDI, suggesting that 
the neurotoxin effects of ETS are exacerbated under conditions of deprivation; and 

9) The main effect of ETS was observed for prenatal and not postnatal exposure. 
 
Ryan Torres, Director, Lead Action Collaborative, Tufts University, Medford, Mass. 
 
Ryan Torres of the Lead Action Collaborative (LAC) presented information on a unique campaign 
bringing together diverse stakeholders in Boston, Mass., to virtually end childhood lead poisoning by 
2008, two years ahead of EPA’s goal of 2010. Since the passing of the Anti Lead Law in 1978, total 
childhood lead poisoning cases have dropped across the country but 1 million children nationwide are still 
poisoned. Many of these cases are concentrated in the lowest-income, most diverse urban areas. The LAC 
is a partnership of non-profit organizations, foundations, health providers, academic institutions and 
government agencies working together to address lead poisoning in Boston neighborhoods. During the 
Fall of 2001, a Geographic Information Systems mapping project with the LAC, Tufts University and 
EPA New England’s Urban Environmental Program was conducted to use available data to identify 
Boston communities with the highest concentrations of elevated blood levels (Pb >10ug/dl) in children 
under seven years old. The “Tier 1 Neighborhoods,” identified by the study as North and South 
Dorchester, Roxbury, Hyde Park and Mattapan, showed the highest lead levels in all of Boston and, in 
fact, contain 70 percent of all lead poisoning cases in the city. While the number of cases in the city as a 
whole declined 50 percent between 1994 and 1999, Tier 1 Neighborhoods have not experienced such 
reductions.  
 
Torres stated that this data project put a new face on the lead problem in Boston and helped reshape 
partner commitments. In November 2001, LAC, EPA and Tufts Institute of the Environment brought 
together more than 80 legislators, policy-makers, government officials and community leaders at the 
“Let’s End it Here! Summit” held in Boston. What emerged was the “Boston Blueprint to End Childhood 
Lead Poisoning (Blueprint),” which laid out a detailed strategy to address and eradicate lead poisoning 
over five years. The Blueprint is made up of six major goals designed to help facilitate a coordinated 
approach to ending childhood lead poisoning. Torres believes that the Blueprint will work to bring 
together groups working on lead issues in a collaborative effort that is community driven, promotes 
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education and creates a unified approach to improve Boston neighborhoods and make homes safe for 
children.  
 
Torres reported that a key component of the Blueprint was the creation of tools to help better understand 
the remaining populations at risk in Boston. Two new tools were developed to gather new data and better 
utilize existing data – the Community Assessment Tool (CAT) and Leadsafehomes.info website. The 
CAT is used to investigate and document neighborhood conditions on a street-by-street, lot-by-lot basis 
and identify areas and housing that pose a high risk for lead poisoning. Ryan said that volunteers from the 
community head out into neighborhoods to identify housing conditions that may indicate a potential for 
lead poisoning, including peeling or chipping paint, presence of children, type of ground cover and other 
information. He also said the information will be used and mapped to identify areas in need of assistance 
and will allow partners working on the Blueprint to focus available efforts on the areas with the greatest 
needs. The Leadsafehomes.info website was designed by the National Center for Healthy Housing and 
Abt Associates, who worked with the LAC to create a web-based housing registry and search engine. The 
website is a powerful tool for targeting lead poisoning prevention efforts in Boston. It provides key 
information for parents, homeowners, tenants, community groups and policy-makers to maximize the 
value of lead poisoning prevention efforts and resources. Leadsafehomes.info also provides address-
specific information for all of Massachusetts and community-level information about childhood lead 
poisoning in Boston neighborhoods.  
 
Torres also reported some impressive measurable results from LAC’s integrated lead poisoning efforts. 
He stated that since launching joint targeting efforts, elevated blood lead levels among Boston children 
have dropped from 1,123 cases in 2001 to 773 cases in 2003. Recent data from the Boston Childhood 
Lead Poisoning Prevention Program also show that Boston has its first neighborhood with zero lead 
poisoned children – the Fenway.  
 
Audience Questions, Answers & Discussion 
 
The range and diversity of panel presentations inspired high quality questions and discussion between 
audience members and panel participants. Audience members recognized that the topic of children’s 
environmental health was incredibly broad and diverse and – although it was challenging to fully address 
the complexity of the issue – it was important to begin to discuss it critically in terms of research and 
meaningful community involvement. Audience discussion identified two areas not addressed by the panel 
that need better attention in the future: 1) mold and mold-related issues; and 2) birth defects and 
developmental defects tracking.  
 
It was clear from the interaction that not all parts of the country have the same level of infrastructure for 
working effectively on children’s health issues, nor do communities have the same type of relationship 
working with the Environmental Protection Agency. Some audience members reported hostility from 
EPA staff working on children’s health issues, including lead poisoning prevention. One audience 
member told a vivid story in which her inquiries to get information about lead poisoning in her 
community only resulted in police action – not answers. Efforts to improve children’s health status across 
neighborhoods differs greatly, as evidenced by the reaction from one audience member who expressed 
disbelief at the Lead Action Collaborative’s campaign to virtually end childhood lead poisoning by 2008. 
If the Boston coalition achieves its goal, it will be the first city in the nation to do so and will likely set a 
tremendous precedent for other communities to replicate its success. 
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A key theme of many of the questions from the audience included the inability of community residents to 
be effectively involved and engaged in scientific research – and that it was especially critical to make this 
happen when children are involved. Many audience members said that they were treated only as research 
subjects and never asked to engage in defining parameters of studies. Moreover, the results of the studies 
were not shared with them. Audience members reiterated the importance of engaging, informing and 
investing long-term in the communities and populations that are research subjects. People in 
environmental justice communities need much more than is currently provided by standard scientific 
approaches and methodologies. Although many studies purport to have community involvement, there 
was much discussion by the audience that these efforts were mostly half-hearted. Many audience 
members inquired why it was necessary to continue to study some of these children’s health problems 
(e.g., lead poisoning and asthma) when instead we should proceed with solutions. 
 
Important issues that emerged during the discussion period were school siting and how critical it is to 
ensure that schools are safe and healthy environments for children. It was clear that although there is great 
community interest and concern, schools do not have a centralized authority that is conducive to 
collaboration across agencies. Few school-related policies are set at a national level and, in fact, they vary 
frequently from state to state and community to community. Panel members cited the Healthy Schools 
Network in New York and the Illinois Healthy Schools Initiative as excellent examples of local efforts 
trying to make a difference on school siting and health issues in the absence of a coordinating lead federal 
agency.  
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Land-based Risks 
 
Moderators: 
 

C Robert Hillger, Senior Science Advisor and Office of Research and Development 
Regional Liaison, EPA New England, Boston, Mass. 

C Ariel Iglesias, Senior Science Advisor and Office of Research and Development Regional 
Liaison, EPA Region 2, New York, N.Y. 

 
Panelists: 
 

C J. Kyle Bryant, Technical Advisor, Academic Institutions-Communities-Agencies 
Network, Fayetteville, Ga. 

C Gary Grant, Executive Director, Concerned Citizens of Tillery, Tillery, N.C. 
C Steven Wing, Associate Professor, Department of Epidemiology, University of North 

Carolina School of Public Health, Chapel Hill, N.C. 
C Nicholas Targ, Counsel, EPA Office of Environmental Justice, Washington, D.C. 
C Jack Hale, Executive Director, Knox Parks Foundation, Hartford, Conn. 
C Glenn Rice, EPA Office of Research and Development, Washington, D.C. 

 
Low-income and minority communities are oftentimes faced with a multiplicity of land-based risks 
ranging from lead paint contamination of soils to agricultural pesticide contamination. The cumulative 
risks associated with the buildup of various chemicals have yet to be fully determined. This panel looked 
at pesticide contamination in Georgia, lead contamination in Connecticut and the health and 
environmental impacts associated with industrial-scale animal agriculture in North Carolina. In addition, 
the panel included of an overview of EPA’s draft cumulative risk screening guidance. Panelists 
emphasized the importance of sustainable solutions that take into consideration both economic and health 
problems associated with contamination. They also expressed the desire to strengthen partnerships and 
increase educational awareness within effected communities. 
 
J. Kyle Bryant, Technical Advisor, Academic Institutions-Communities-Agencies Network, 
Fayetteville, Ga. 
 
J. Kyle Bryant of the Academic-Institutions-Communities-Agencies Network presented an overview of 
the pesticide contamination issues in Fort Valley, Ga., an agricultural town of approximately 10,000 
people, located 100 miles south of Atlanta. The contamination has been attributed to the Woolfolk 
Chemical Works Superfund site that produced, formulated and packaged organic and inorganic pesticides 
and herbicides in the community for many years. It is believed that arsenic-containing dusts contaminated 
the attics of many dwellings in the community. Many of these dwellings may never be tested or 
remediated, leaving the residents and owners with the potential for both economic and health problems 
associated with the Woolfolk site. Bryant refers to such residences as “brown houses,” which he defines 
as residential dwellings that exist within Superfund and/or designated Brownfields communities where 
there is known, or perceived, contamination.  
 
The community is now facing serious redevelopment challenges due to perceived health risks and 
property devaluation caused by the contamination of several residences surrounding the site. Bryant 
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contends that residential communities always lose when a nearby Superfund site is being assessed for risk 
to the surrounding community. According to Bryant, there are regulatory gaps created when federal 
agencies, like EPA and the U.S. Department of Housing and Urban Development (HUD), fail to 
coordinate with one another in pursuing successful and sustainable solutions.  
 
Another issue discussed by Bryant was the initial lack of community outreach and engagement by state 
and federal regulatory agencies. In response to environmental concerns and lack of public participation, a 
grassroots environmental justice organization called the Woolfolk Citizens Response Group (WCRG) was 
formed. In 1997, the WCRG helped to spearhead the development of the Woolfolk Alliance, an 
organization representing over 28 stakeholder groups involved with this Superfund site. The Woolfolk 
Alliance included representatives from EPA, the U.S. Agency for Toxic Substances and Disease Registry 
(ATSDR), the city of Fort Valley, remediation contractors, local businesses and citizens’ groups, among 
others.  
 
In his closing remarks, Bryant made several suggestions to lessen the redevelopment challenges 
associated with brown houses. First and foremost, Bryant suggested that EPA, ATSDR and HUD 
commission an Interagency Working Group to study the potential health risks, stress and property 
devaluation within Superfund and Brownfields communities. In addition, he suggested that these 
respective agencies should work in conjunction with the entire real estate industry (i.e., appraisers, 
builders, environmental consultants, inspectors, lending institutions and mortgage brokers) to assess due 
diligence practices, to determine where regulatory gaps lie and to prioritize responses. Lastly, Bryant 
indicated that there is a serious need to develop community outreach and industry-specific educational 
tools regarding the brown houses phenomenon. 
 
Jack Hale, Executive Director, Knox Parks Foundation, Hartford, Conn. 
 
Jack Hale of the Knox Parks Foundation presented the experience of the Chestnut Street Community in 
Hartford, Conn., dealing with lead contamination in the soil. The soil contamination was discovered in 
1997, when this low-income, minority neighborhood approached the Knox Parks Foundation for 
assistance in developing a community garden. During the process of developing the garden, the 
Connecticut Agricultural Experiment Station discovered elevated lead levels in the garden soil. Hale’s 
presentation focused on phytoremediation experiments conducted to remediate the contaminated soil and 
reduce the lead levels in the top layer. Hale also discussed the community’s experience during the 
removal and replacement of the soil on the surrounding community. He articulated the difficulties faced 
by the community in learning the science of lead contamination and obtaining technical assistance during 
the remediation. He also emphasized several questions raised about safety standards, public health and 
appropriate remediation methods and stressed the need for proper public education. 
 
Hale concluded that communities should be educated about public health considerations, financial 
feasibility and public policy for dealing with soil contamination. With respect to the science of soil lead 
contamination, he believe there should be an evaluation of the effectiveness of phytoremediation 
technologies and the ways in which threshold contamination levels can be appropriately assessed short of 
formal sampling techniques. Finally, Hale recommended further investigation into ways to reduce lead 
levels without increasing stress on owners of older urban properties. 
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Nicholas Targ, Counsel, EPA Office of Environmental Justice, Washington, D.C. 
 
Nicholas Targ of the EPA’s Office of Environmental Justice focused on how environmental justice is 
being considered as part of the statutory and regulatory environmental programs implemented by the 
EPA. In his remarks, he suggested that the EPA should incorporate environmental justice principles into 
the tools being developed and utilized by the agency’s compliance assurance program. Specifically, Targ 
discussed the definition of environmental justice used by EPA, the role that environmental justice plays in 
the implementation of the agency’s statutes and the factors considered by the agency with respect to sites 
and facilities that pose environmental justice concerns when prioritizing environmental actions. To further 
illustrate his points, he presented a Geographic Information System (GIS)-based assessment and 
compliance targeting tool that has been developed by EPA to facilitate the incorporation of environmental 
justice considerations in the prioritization of environmental actions. He explained that EPA targets 
inspections based on known or possible health issues or multiple stressors, socioeconomic factors and 
community concerns. Information about the EPA’s GIS-based tool can be obtained at: 
www.epa.gov/compliance/whereyoulive.html.  
 
Glen Rice, Environmental Health Scientist, National Center for Environmental 
Assessment, EPA Office of Research and Development, Research Triangle Park, N.C. 
 
Glen Rice of the EPA’s Office of Research and Development gave an overview of EPA's draft cumulative 
risk screening guidance. He articulated the typical challenges faced by environmental analysts when 
defining, understanding and predicting the risk posed by contaminated sites. These challenges are due to 
the high complexity, variability and uncertainty associated with exposure to multiple chemicals through 
multiple routes of exposure and the difference in population groups and exposure time frames. Rice also 
discussed the difficulty posed by these complex processes in the environmental management decision-
making. He explained EPA’s approach to developing guidance that will facilitates the evaluation of 
cumulative risk, including the screening process, exposure assessment, interactions analysis and 
stakeholders’ involvement. The stakeholder involvement component included a discussion about the 
importance of community groups in the planning, scoping and problem formulation steps as well as 
analytic screening provided in this methodology. Other related EPA efforts include the Framework for 
Cumulative Risk Assessment (2003) and Planning and Scoping Lessons Learned (2002).
 
Rice concluded his presentation by outlining the next steps in the development of a cumulative risk 
screening guidance. He revealed that the final formal guidelines for conducting cumulative risk 
assessment are expected by 2012. Prior to the issuance of the final guidelines, EPA will develop methods 
to couple environmental public health data with epidemiological information related to multiple 
chemicals. Furthermore, improved decision frameworks will be developed that take into consideration 
cumulative health risks, cultural and economic impacts and environmental and ecological effects, along 
with human health.  
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Steve Wing, Associate Professor, Department of Epidemiology, University of North 
Carolina School of Public Health, Chapel Hill, N.C. 
 
Gary Grant, Executive Director, Concerned Citizens of Tillery, Tillery, N.C. 
 
Dr. Steve Wing of the University of North Carolina School of Public Health and Gary Grant of the 
Concerned Citizens of Tillery discussed the environmental and human health impacts of industrial animal 
agriculture, including loss of local land ownership, job loss, transfer of profits out of the region, air and 
water pollution and threats to quality of life and human health in North Carolina. State and federal data 
show that these impacts are disproportionately borne by low-income and black communities. Organized 
efforts to bring about local control of agriculture and reduce environmental and health threats has led to a 
moratorium on construction of new industrial swine operations but not to remediation of problems with 
existing operations. Wing and Grant also discussed industrial animal agriculture’s contribution to climate 
change and regional energy imbalance. Lastly, they discussed exposure to hydrogen sulfide, endotoxin, 
nitrates and pathogens, including community-driven studies of the disproportionate impacts of industrial 
swine production on low-income and African-American communities in North Carolina.  
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Water Quality 
 
Moderator: 
 

C Rita Schoeny, Senior Science Advisor, EPA Office of Water, Washington, D.C. 
 
Panelists: 
 

C Rebecca Calderon, Director, Human Studies Division, National Health Effects Research 
Laboratory, EPA Office of Research and Development, Research Triangle Park, N.C. 

C May A. Cornwall, Board President, Virgin Islands Resource Conservation and 
Development Council, Inc., St. Thomas, U.S. Virgin Islands 

C Rodney Davis, Executive Director, Arbor Hill Environmental Justice Corporation, 
Albany, N.Y. 

C Graciela Ramirez-Toro, Chair, Puerto Rico Subcommittee of the National Environmental 
Justice Advisory Council, and Director Interamerican University of Puerto Rico Center 
for Environmental Conservation and Interpretation, San Juan, Puerto Rico 

 
Rebecca Calderon, Director, Human Studies Division, National Health Effects Research 
Laboratory, EPA Office of Research and Development, Research Triangle Park, N.C. 
   
Dr. Rebecca Calderon of the EPA’s Office of Research and Development discussed what is known about 
the effects of water pollutants on human health in the United States. She discussed the health effects of 
chemical and microbial contaminants in drinking water for different populations and sensitive groups, 
including cancers and dermatologic, neurological, cardiovascular and reproductive impacts. She presented 
the results of a number of epidemiological studies conducted around the world, focusing on three 
prominent water contaminants: arsenic, disinfection byproducts and microbes. Calderon emphasized the 
widespread, frequent and costly occurrence of waterborne gastrointestinal illness in the United States and 
reviewed the recent literature on trends and effectiveness of different intervention strategies.  
 
She then briefly described the major legislative response to water-related disease outbreaks, the Beaches 
Environmental Assessment and Coastal Health Act of 2000. The Act established the national goal of 
setting new risk-based water quality guidelines and rapid monitoring methods for recreational waters. In 
response, EPA is emphasizing development of improved sampling methods, more rapid analysis methods 
and further health studies with the goal of having new, validated and rapidly available water quality 
indicators that can be applied to any body of water.  
 
May A. Cornwall, Board President, Virgin Islands Resource Conservation and 
Development Council, Inc., St. Thomas, U.S. Virgin Islands 
 
May A. Cornwall, of the Virgin Island Resource Conservation and Development Council (Council), 
described some of the initiatives being conducted to better characterize and protect the drinking water 
supplies of the U.S. Virgin Islands. Reflecting the importance of storing water in this island environment, 
her remarks addressed water quality in cisterns, surface and ground water sources.  
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With regard to cisterns, Cornwall described how the research focus in the U.S. Virgin Islands had 
evolved. There was an early emphasis on developing standards and methods to support water system 
expansion. Recent research has indicated a need for improving and maintaining the quality of drinking 
water stored in cisterns through: 1) appropriate design, construction and operation of cisterns; 2) regular 
microbial testing; and 3) careful chlorine treatment to control undesirable disinfection byproducts.  
 
Ground water quality concerns apply to both private and commercial wells and are related to high 
concentrations of such contaminants as bacteria, nitrates/nitrites, hydrocarbons and heavy metals. Sources 
of these contaminants include spills, agricultural practices and releases from landfills. In response to these 
concerns, the Council is supplementing ongoing geochemical modeling and ground water reconnaissance 
with cumulative risk assessment studies.  
 
With regard to surface water quality issues, the major concerns are sedimentation, sewage and septage 
spills and rum discharges. The research focus in this area is shifting from compliance monitoring and 
assessment to a broader examination of the sources and impacts of surface water contamination using for 
example, epidemiological studies. This effort will help develop a better understanding of potential links 
between farming activities and human health.  
 
Cornwall went on to describe recent efforts to employ community-based participatory research (CBPR) in 
the Virgin Islands to confront the challenges posed by water quality threats. She cited a number of 
advantages to this approach, as well as some new research outcomes that it has produced, ranging from 
new and improved epidemiological studies to implementation of new construction standards for roofs and 
cisterns.  
 
Rita Schoeny, Senior Science Advisor, EPA Office of Water, Washington, D.C. 
 
Rita Schoeny, of EPA’s Office of Water, began by describing the legislative and regulatory framework in 
which new ambient water quality criteria are developed and then focused her remarks on one specific 
high-priority water contaminant: mercury.  
 
Schoeny described the extensive revisions and improvements made to EPA’s human health criteria 
methodology, which was completed in 2000. Revisions were made to incorporate the latest science 
developments in risk assessment and to ensure that the most current agency guidelines and guidance 
documents were cited and used. The basis for a consistent methodology is twofold: 1) to provide guidance 
to states and authorized tribes to develop their ambient water quality criteria and standards; and 2) to 
provide clarity and consistency in the methods EPA uses to develop national criteria. Among the 
refinements made to the methodology are revised consumption estimates (e.g., for fish), the inclusion of 
guidelines for establishing acceptable cancer risk and greater reliance upon site-specific conditions rather 
than default values. In addition, EPA now considers relative source contributions for multiple exposure 
sources and offers a way to account for all sources of exposure in setting a reference dose or 
criterion/standard. Bioaccumulation factors are also used where appropriate to incorporate a consideration 
of uptake through the food chain.  
 
A full text of these documents can be accessed online at: 
http://www.epa.gov/waterscience/humanhealth/method/  
 

http://www.epa.gov/waterscience/humanhealth/method/
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Turning to specific concerns about mercury, Schoeny presented information on environmental cycling of 
mercury and its bioaccumulation in fish. She then described EPA’s revised approach to setting a standard 
for the mercury compound of greatest concern: methylmercury. She also discussed mercury advisories, 
which are issued to the public because of the time lag between controlling the source(s) of mercury 
releases to water and the eventual decrease in human mercury exposure through consumption of fish. The 
greatest and most rapid decrease in mercury blood levels may be achieved by reducing fish consumption 
and by not consuming particular fish species (e.g., swordfish, tuna and mackerel).  
 
Rodney Davis, Executive Director, Arbor Hill Environmental Justice Corporation,  
Albany, N.Y. 
 
Rodney Davis, of the Arbor Hill Environmental Justice Corporation (AHEJC), described his organization 
and focused on community impacts from ongoing environmental degradation in an urban watershed in 
Albany, N.Y. The AHEJC promotes environmental advocacy, education and community and 
environmental health monitoring. It also seeks to bring public attention to environmental degradation in 
the Arbor Hill community. AHEJC has supported water quality sampling in Albany and in the Patroon 
Creek Monitoring, Management and Restoration Program.   
 
Graciela Ramirez-Toro, Chair, Puerto Rico Subcommittee of the National Environmental 
Justice Advisory Council, and Director Interamerican University of Puerto Rico Center for 
Environmental Conservation and Interpretation, San Juan, Puerto Rico 
 
Graciela Ramirez-Toro, of the Interamerican University of Puerto Rico, began her remarks by pointing 
out that while acute illness outbreaks from waterborne sources have decreased dramatically in the United 
States over the past century, many chronic effects and occasional incidents still occur. She believes that 
the associated mortality, illness and cost to society can and should largely be prevented. 
 
Ramirez-Toro then described some of the challenges inherent in making the water supply infrastructure 
more sustainable. A basic cause of some of these challenges, she believes, is poor communication and 
different cultural perspectives displayed by regulators, politicians and members of communities. This is 
particularly evident in Puerto Rico. She described surveys that her organization had conducted to measure 
the knowledge and skill of both government employees and members of the public regarding some 
specific environmental issues. Survey results reveal a troubling lack of understanding of the fundamental 
facts required to deal with these issues effectively, even among local government officials whose duties 
included managing the issues. 
 
In characterizing the prevailing knowledge and attitudes among the public, Ramirez-Toro described the 
prominence and public health significance of private water systems in Puerto Rico. The island has about 
250 small system communities that operate private water systems and most are under ongoing 
enforcement actions despite millions of dollars spent on education during the last 10 years. Even after 
these actions, system compliance has not changed significantly. Surveys showed that, among other things, 
the major strategy for improving public health in this area (connecting with the island-wide water 
authority’s system) had utterly failed because people considered only reliability rather than water quality 
when making their decisions. Because the water authority’s system is widely viewed as unreliable, it had 
failed to induce a single small community to join its system. 
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Ramirez-Toro then described some of the major activities her organization undertakes to improve the 
quality of drinking water provided to low-income communities. These include both formal and informal 
capacity development through targeted education, research and outreach. The organization also seeks to 
build data banks at the community-level that provide practical experience as well as information, so as to 
transfer ability rather than just knowledge. Lastly, the organization is forming environmental justice 
centers and a surveillance system to identify factors that make the communities vulnerable to 
contaminants, which can be used in cumulative risk assessment work. 
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Closing Session 
 
 
Michael Callahan, Senior Science Advisor and Office of Research and Development 
Regional Liaison, EPA Region 6, Dallas, Texas 
 
Michael Callahan delivered the closing remarks for the conference and mentioned, among other themes 
that emerged during the workshop, the perception that science is not about people. He stated that it does 
not have to be that way. EPA, he suggested, should be challenged to think more holistically about human 
health and should consider more than just chemical exposures. He also noted that a great deal of 
discussion had emerged around institutional racism. Callahan stated that he, and others at the EPA, could 
raise awareness and take appropriate action to do something about this concern.  
 
Callahan offered some perspective on the possible future of risk assessment. He emphasized the fact that 
risk assessment is a tool, not simply an end in itself. He asked the audience to consider the analogy of a 
lawn mower. Lawn mowers have disadvantages such as noise and fuel consumption but, at the same time, 
serve as a good tool to cut the grass. To improve the lawn mower, engineers might add complexity 
through the application of baffles on the mowers for soundproofing. If a homeowner is asked what he or 
she really desires, however, her response would be a great looking lawn with no maintenance. The tool, 
the lawn mower in this case, does not show up in the picture. It is merely the best thing we have at this 
moment to achieve the homeowner’s ultimate goal. 
 
According to Callahan, risk assessment is like the lawn mower. It is the best thing we have at the 
moment, and have had for the past thirty years, to get to the decision-maker’s ultimate goals of 
determining what is dangerous, what should be dealt with first and what is fair. Again the tool, risk 
assessment, does not show up in the image we have of what we really desire. 
 
How well is risk assessment doing in answering those types of questions? Callahan opined that the types 
of questions posed today are much more sophisticated than those introduced thirty years ago. Even with 
incremental improvements over the past thirty years, there are some things that risk assessment still does 
not do well. Tools, like consumer products, go through life cycles – beginning in infancy (new products 
with many kinks) and moving to rapid growth, maturity and, eventually, old age before reaching a state of 
obsolescence. EPA was in its infancy in the early 1970s, and EPA’s type of risk assessment was a new 
product. Risk assessment took off in the 1980s following the publication of the National Research 
Council’s so-called “red book” on the topic. During the 1990s, however, the questions became more 
complex and the tool was asked to do more than it could.  
 
Conventional risk assessment is in its mature phase. Marketplace history shows us that it will eventually 
be replaced by something or some things that are cheaper, faster and will better answer the decision-
makers’ questions. History shows us that if we are not part of the development of the next generation of 
tools, then we will not be players in what the future holds. Callahan noted, “Where are the companies that 
made slide rules today?” He stated that if we want to stay relevant tomorrow, we have to think about the 
future today. Praising the environmental community, he concluded, “One more thing that history shows 
us: most really dramatic changes in history have started with a small group of dedicated individuals.”  
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Dr. Mildred McClain, Executive Director, Citizens for Environmental Justice,  
Savannah, Ga. 
 
Dr. Mildred McClain, Executive Director of Citizens for Environmental Justice, Inc., activist, teacher, 
leader, friend and fellow advocate, both challenged and inspired conference participants through her 
passionate and eloquent closing remarks. McClain has advocated for the environmental justice movement 
and on behalf of low-income and minority populations who have, throughout history, struggled against 
environmental and social injustices.  
          
The minds, spirits and individual capacity of participants to relate to people, she noted, was fed 
throughout the course of the three-day working conference. McClain challenged participants to find the 
next steps within the actions and relentless dedication of themselves, their respective organizations, 
universities and communities. McClain summarized many of the themes that emerged during the 
conference. She noted first and foremost that “people are valuable and they have the power to change 
things.”  
 
Partnerships and relationships, she mentioned, are key components to the changes sought. Furthermore, 
partnerships involve negotiations while relationships are something much more intimate. As such, 
partnerships should be deeply rooted in honest relationships.  
 
The term capacity-building is often associated with communities, but McClain reminded her audience that 
we must not only build the capacity of communities and neighborhoods but also of academia, 
governments, industries and individuals. Community-based participatory research (CBPR) and 
cumulative risk assessment (CRA) can only be successful if strong partnerships and intimate relationships 
are truly present and, additionally, if these relationships create active involvement from the community.  
     
McClain stressed that conference follow-ups will only occur if participants take an active role in 
continuing what the conference has begun. Conferences serve to inspire us to go on a little bit longer, 
spark our imaginations a little bit higher and motivate us to re-examine what we have learned about our 
past actions and future goals.  
 
McClain challenged the EPA, as an agency, to acquire more money and more trained staff. At the same 
time, she pushed others to lobby Congress to provide more money to the EPA. Similarly, she encourages 
the agency to bring other government agencies to the table and to build and strengthen partnerships with 
what McClain called “majority institutions.”  
 
And finally, McClain vocalized her belief that we must address justice and also racism. Wherever 
possible, individuals, communities, cities, states, towns, government and academia, must actively fight 
against all types of racism, including environmental racism. To conclude, where McClain and the 
conference began, “people are valuable and they have the power to change things.” And so, it is in the 
hands, hearts, actions and voices of each and every participant to create, on a daily basis, the next steps or 
actions that this conference has served to inspire. 
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Recommendations 
 
 
The need to develop a more holistic and integrated approach to understanding and reducing human health 
risks from environmental exposures was a common theme to emerge from the three-day working 
conference. Topics that related to the core themes of the conference – cumulative risk assessment and 
community-based participatory research – were echoed throughout the sessions. These topics included 
broad issues such as developing better assessments of multiple and cumulative exposure; estimating 
aggregate, rather than single-source, risk; assessing multi-media exposures and promoting community 
participation in research. Several speakers noted that the mission of the EPA is to “protect human health 
and the environment,” and emphasized the primacy of a continued focus on health in all agency research 
strategies. The following more specific recommendations address the EPA’s research strategies and 
approaches to cumulative risk assessment and community-based participatory research and emerged from 
the presentations and discussions heard at the conference, as well as the continued efforts of the planning 
committee. 
 
1. Adopt a precautionary approach to research 
 
The need to adopt precautionary, or better safe than sorry, approaches to risk assessment and regulation 
was emphasized throughout the conference. Joel Tickner, of the Lowell Center for Sustainable Production 
at the University of Massachusetts-Lowell, suggested that one concrete way to implement precaution 
would be to ensure that risk assessment is not separated from an assessment of alternatives. A 
precautionary, or preventative, approach serves to shift the research and risk assessment question from “Is 
this particular chemical or activity more dangerous than is acceptable?” to “What chemical or activity 
poses the least harm to human health?” Participants, presenters and moderators communicated the need 
for the EPA to implement an underlying principle of precaution into all aspects of the agency’s research 
and policy strategies. Professor H. Patricia Hynes, of the Boston University School of Public Health 
(BUSPH), in her keynote speech, remarked that environmental justice research must embody a bias for 
action. Eileen Storey, of the University of Connecticut Health Center, noted that children who acquire 
asthma in moldy schools are given medication and returned to school even though the mold problem has 
not been addressed. This observation powerfully underscores the agency’s need to integrate approaches to 
risk assessment, which expressly promote principles of prevention and precaution into EPA actions 
around environmental health issues. 
 
2. Adopt collaborative approaches to research 
 
At the heart of this conference and central to future environmental justice research is the notion of 
collaboration and cooperation between diverse groups of stakeholders. Collaboration within and between 
the EPA and the many stakeholders with a vested interest in environmental health and environmental 
protection can lead to more comprehensive and accurate estimates of risk from environmental exposures 
and an enhanced ability to reduce these risks. Marian Feinberg, of For A Better Bronx, noted that the kind 
of research and research context most relevant to environmental justice communities require that 
government agencies and universities develop relationships that extend beyond the boundary of a research 
project or grant.  
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During the plenary session on cumulative risk, Michael Callahan, of EPA Region 6, highlighted the 
importance of continued collaboration between the EPA’s Office of Research and Development and the 
National Environmental Justice Advisory Council (NEJAC) as it completes its development of 
cumulative risk assessment methodologies. The NEJAC committee, Callahan noted, is an environmental 
justice stakeholder group that provides particularly valuable insight into the agency’s continued 
understanding of vulnerability. 
      
Various conference speakers presented models of successful collaboration within environmental justice 
communities that have led to the identification and reduction of human health risks from local 
environmental hazards. Peggy Shepard described the community-based participatory research partnership 
between West Harlem Environmental Action (WE ACT) and Columbia University, which has led to the 
identification of various hot spots of fine particulate matter and diesel exhaust and appropriate measures 
to reduce ambient levels of these air pollutants in the communities of color of Northern Manhattan. 
Similarly, Ryan Torres introduced the Boston Lead Action Collaborative (Collaborative) and emphasized 
its coordinated approach and community-driven nature. The Collaborative has developed a unified, 
integrated approach called the “Boston Blueprint to End Childhood Lead Poisoning,” which details a 
strategy to address and eradicate lead poisoning by 2008.  
 
During the plenary session on cumulative risk, Joel Tickner noted that developing accurate cumulative 
risk methods will require looking at a broad body of evidence, including local knowledge and judgment. 
Accessing valuable local knowledge through increased collaboration and communication with 
communities is, as Tickner notes, a necessary component of developing accurate cumulative risk 
assessment methods.  
 
During a discussion on community-based participatory research, Marian Feinberg, of For a Better Bronx, 
noted that researchers need to learn the value of community knowledge within the joint research 
partnership. She emphasized that a community’s knowledge about local health issues, pollution sources, 
internal dynamics and political base is invaluable to the accuracy and success of environmental health 
research. Rabbi Daniel Schwartz, of the Children’s Environmental Health Network, noted the necessary 
involvement of multiple actors, including community organizations, families, schools and children. 
Shepard suggested conducting cultural exchanges between community groups, universities and 
government agencies to encourage and increase collaboration.  
 
A few site-specific recommendations for collaborative opportunities were also identified. J. Kyle Bryant 
of the Academic Institutions – Communities – Agencies Network described the regulatory gaps that 
obstructed the effective elimination of pesticide and arsenic contamination from homes in Woolfolk, Ga., 
following the decades-old operation of a nearby chemical facility. He noted that the EPA, the U.S. 
Agency for Toxic Substances and Disease Registry and the U.S. Department of Housing and Urban 
Development had to work together to remediate contamination inside people’s homes from an external 
source of pollution. He also noted that the entire real estate industry (i.e., appraisers, builders, 
environmental consultants, inspectors, lending institutions and mortgage brokers) should assess due 
diligence practices, determine where regulatory gaps lie and prioritize responses.   
 
3. Incorporate community involvement in all stages of research 
 
The need for increased community involvement in research and risk assessment methods was another 
dominant theme to emerge throughout the three-day working conference. This set of recommendations 
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focuses specifically on increasing the role that community residents play in EPA’s research methods. The 
role of community residents should include planning and design, even when some of the research may not 
be site-specific. The need for greater transparency and community accessibility to the EPA research 
agenda was strongly emphasized in many of the conference discussions. 
 
Recommendations to pursue community-based participatory research (CBPR) methods centered on the 
following basic principles:  
 

1) Involvement of community residents affected by environmental exposures in every stage 
of research designed to assess and reduce the health impacts of those exposures; 

2) Timely and accessible communication of research results to community residents and 
other stakeholders; and 

3) Translation of research into action to improve community and individual health. 
 

In this model, community participation is integral to the success of research. This contrasts with the fixed 
community input where a research methodology is developed and then community input is sought.  
 
Conference participants also recognized the importance of community engagement in planning for 
research into both environmental health risks and economic activities that may give rise to environmental 
hazards. During the CBPR plenary discussion, Gary Grant, of Concerned Citizens of Tillery, noted “a 
community has to be strong enough to say it will cooperate with research sampling only if it is made part 
of the planning process.” In discussing potential research collaborations between academic institutions 
and communities, Swati Prakash, of WE ACT, added that a community has a right to say no to research 
and that a community should state what it wants to get from the research. Dr. Rebecca Calderon, of the 
National Health Effects Research Laboratory in EPA’s ORD, concurred and noted that if a community 
does not trust the university researchers in question, then it should not collaborate with them. 
 
Examples of successful models of CBPR were given from across the nation. In each case the centralizing 
of community participation enabled a seamless connection between the realm of risk and exposure 
assessment with that of risk reduction and health protection. This is a connection that is often difficult to 
make in national or non-community-based research and risk assessment projects. The examples of 
successes included community monitoring of air toxics in Oakland, Calif.; monitoring and reduction of 
diesel exhaust in Harlem, N.Y.; and the identification of priority risks in Chelsea and East Boston, Mass.  
 
During the Asthma panel session, Feinberg commented that engaged communities should participate with 
researchers in developing the research questions and protocol, collecting and interpreting data and 
formulating conclusions for further research and action. She noted a key strength of community 
participation in research is that community members challenge preconceptions of researchers and add 
valuable practical knowledge that researchers may lack. Audience members at the Children’s 
Environmental Health breakout session concurred, defining community participation in research as their 
active engagement and involvement in determining the parameters of the study. Equally important is the 
eventual communication back of the research results.  
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4. Build capacity and empower communities, academic institutions and government agencies to 
assess and address environmental health risks 
 
Capacity-building and empowerment of environmental justice communities and other communities, 
including government agencies and academic institutions, was noted as critical to achieving successful 
cumulative risk assessment and CBPR activities. Building the long-term capacity and power of effected 
communities to assess and address environmental health risks is both necessary and valuable. This 
includes building the technical expertise of communities and their ability to utilize scientific information 
to effectively reduce risks. Shepard provided specific recommendations for long-term capacity-building 
within communities, including: fostering the empowerment of youth, developing a core of resident 
leaders versed in scientific concepts and monitoring tools, housing the community research staff at 
community-based organizations, providing educational sessions as needed and developing multiple 
institutions within the community.  
 
Likewise, strategies geared toward achieving long-term capacity for both local, state and federal 
governmental agencies, academic institutions and the research community in general, are also necessary 
to the success of cumulative risk assessment and CBPR activities. Madeline Scammell of the Boston 
University School of Public Health remarked that the equal distribution of power and results among 
partners is a necessary component of CBPR. Graciela Ramirez-Toro, of the Interamerican University of 
Puerto Rico, specified that targeted outreach, education and responsive research could help build the 
capacity of both community members and all those with an interest in environmental protection in Puerto 
Rico. She noted that, for example, building data banks at the community-level could provide practical 
experience, as well as information to transfer ability rather than just knowledge.  
  
5. Develop place-based, flexible approaches to research and risk assessment 
 
In her keynote address, Hynes noted that the environmental justice movement has brought a place-based 
and community-based aspect to environmental protection through the introduction of social, economic, 
cultural and spiritual aspects of the environment. It is this place-based focus that offers an innovative 
future for some of EPA’s research strategies and agenda. As Timothy Watkins, of the National Exposure 
Research Laboratory, noted the EPA is already engaged in community monitoring studies to address and 
improve the assumptions about human activities and average exposures that are made in risk assessment. 
This approach – of supplementing and verifying model assumptions to ensure they fit a particular context 
– exemplifies the core of what is needed to truly ensure that all communities enjoy the benefits of 
environmental protection. Furthermore, it becomes especially appropriate in the case of heavily burdened 
communities.  
 
The EPA has already made significant progress in developing appropriate data sets and tools for assessing 
risks for specific subpopulations, such as the EPA’s Child-Specific Exposure Factors handbook described 
by Maryann Suero, of the Children’s Health Program in EPA Region 5. This handbook could serve as a 
model for the development of location-specific exposure factors by estimating (through early and frequent 
community involvement) actual exposure patterns within particular communities. In this case, cumulative 
risk assessment can be complemented by a CBPR approach.  
 
Nicholas Targ of the EPA Office of Environmental Justice discussed the resonance between place-based 
research and place-based inspection and enforcement in his description of environmental justice 
considerations in compliance assurance activities of the EPA. 
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6. Incorporate socioeconomic factors into risk assessment 
         
A growing body of environmental health knowledge points to a complex set of interactions between 
traditional physical and chemical environmental exposures and other exposures such as noise, 
environmental stressors and socioeconomic factors in contributing to health risk from the environment. 
Protecting human health from environmental risks increasingly requires a sophisticated understanding of 
how these nonphysical exposures modify risks.  
 
This is a core component of EPA’s Cumulative Risk Framework, and many conference speakers 
presented their findings on some of these relationships. For example, Dr. Virginia Rauh, of the Columbia 
Mailman School of Public Health, discussed the ways in which physically toxic exposures interact with 
social adversity or poverty to contribute to or exacerbate illness in children. Rabbi Daniel Schwartz, of the 
Children’s Environmental Health Network, highlighted the ways that children’s environmental health is 
affected by intersecting circles of exposure, family and community and that optimally protecting the 
health of this more vulnerable subpopulation requires knowledge of these intersections. Dr. Morello-
Frosch, of Brown University Medical School, presented findings from research in Southern California 
that indicated residential segregation is closely linked to air pollution – notably, that estimated cancer 
risks from cumulative outdoor air toxics exposures are higher for all demographic groups in highly 
segregated areas than they are for less segregated areas. Research findings like this, which also illustrate 
the advantage of interdisciplinary approaches to environmental health research, can help identify 
previously unconsidered solutions for reducing these risks for all.  
 
7. Develop a better understanding of vulnerability that includes both physical and non-physical 
factors 
 
Environmental justice considerations have played a key role in identifying that not all people are 
impacted in the same way by exposure to pollution and environmental degradation. Although there is a 
great deal of variability between individuals in responses to environmental exposures, there is also 
variability between large groups of people. A classic example is the fact that people with asthma and 
other respiratory diseases are more vulnerable to the effects of air pollution than others.  
 
It is recommended that research emphasis be directed toward cultivating a better understanding of 
additional factors, both physical and nonphysical, that affect an individual’s vulnerability. This area could 
include, for example, research into the ways in which environmental exposures enhance or diminish 
people’s resistance to environmentally-mediated disease. Conference participants were enthusiastic about 
this recognition in the EPA Cumulative Risk Assessment Framework. Ramirez-Toro suggested that the 
development of community-based surveillance systems could help identify factors that make communities 
more vulnerable to contaminants. 
        
8. Create interdisciplinary, holistic approaches to risk assessment, combining quantitative and 
qualitative data 
 
Committing to the goals of cumulative risk assessment will require the expansion of disciplinary expertise 
dedicated to environmental health research. Traditionally, fields such as toxicology, biology, medicine, 
epidemiology, environmental chemistry and physics have dominated the ways we have come to 
understand how human beings are exposed to and affected by environmental exposures. Yet 
understanding the subtleties and variations in human activity leading to exposures, or the nonphysical 
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factors that modify susceptibility to hazardous exposures, clearly requires drawing on fields such as 
sociology, urban planning and history. Building the capacity of researchers in these fields to make 
connections to the environmental field becomes crucial. Equally as important is the need to explore the 
ways in which EPA can broaden its own base of disciplinary approaches to risk assessment and 
environmental health research through efforts that link offices and groups both within the agency and 
between agencies. 
 
9. Promote innovative technologies and research methodologies 
 
Several conference participants discussed innovations in data collection and information dissemination 
that facilitate effective, relevant and applicable research on environmental health risks. Geographic 
Information Systems and spatial analysis techniques can allow for the identification and prioritization of 
high-risk communities or geographic areas for protection from environmental hazard. Ryan Torres of the 
Lead Action Collaborative discussed the use of such techniques in the identification of priority areas for 
lead paint abatement in the city of Boston, while Nicholas Targ of the EPA Office of Environmental 
Justice described the development of online geographic information systems tools to facilitate the 
incorporation of EJ considerations in the prioritization of environmental enforcement actions.  
 
Web-based tools and resources can also serve as an effective means of rapid and comprehensive 
information sharing. This ease, however, often comes at the cost of accessibility for under-resourced 
communities. 
 
EPA’s work to quantify the benefits of environmental protections can also benefit from CBPR methods, 
which facilitate a clear and precise articulation of the many ways in which people’s lives and health 
benefit from improvements to environmental quality. 
 
Rebecca Calderon, of the EPA’s Office of Research and Development, observed that the EPA has 
emphasized the development of improved sampling methods (for surface water) and more rapid analysis 
methods, and that the EPA wants to develop new, validated and rapidly available water quality indicators, 
which can assist in ensuring that water bodies attain highest levels of quality and that human exposure is 
limited when water quality is of concern. 
 
10. Emphasize action to protect communities in the application of research  
 
Undoubtedly one theme that resonated throughout the multi-day conference and across the various 
sessions was the need to connect research to action in order to protect communities at greatest risk of 
environmental harm. Joel Tickner, of the University of Massachusetts-Lowell, suggested that systems to 
continuously monitor and identify early warnings of harm could be one way to closely connect data 
collection and action triggers. Stacey Chacker, of Neighborhood of Affordable Housing, and Roseann 
Bongiovanni, of the Chelsea Human Services Collaborative, concurred on this point, noting that the need 
to identify action items emerged as a critical lesson learned from the Chelsea Creek Comparative Risk 
Assessment project. In describing typical characteristics of CBPR, Madeline Scammell, of the BUSPH, 
noted the commonality of action-oriented outcomes, or the concept of research for change among 
practitioners of CBPR. Shepard described the concept of “translational research,” or research that can be 
translated into improvements in health outcomes, and felt that it should be treated as a necessity rather 
than a fringe possibility.  
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Many participants noted that at times research and the need for additional data could inadvertently be 
interpreted as ways to justify delaying action about potential risks. As one audience member of the 
Children’s Environmental Health session asked, “Why is it necessary to continue to study some of these 
children’s health problems when instead we should be proceeding with solutions?”  
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