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About the Center for Healthy Environments and Communities

The Center for Healthy Environments and Communities (CHEC) was founded in 2004 under a grant from the Heinz Endowments at the University of Pittsburgh’s Graduate School of Public Health. CHEC’s mission is to improve environmental health in Western Pennsylvania through research, collaboration, teaching, advocacy, and community service. We strive to improve access to local environmental health information and to increase public awareness of environmental health issues. We also strive, by working with residents, organizations and agencies, to identify and address environmental health issues of importance to local communities, and so to educate and to empower people to improve the places where they live as well as their own lives and health. 

CHEC takes a community-based approach to social as well as physical aspects of local environmental health.  Our focus is on environmental health as it is experienced by people, in particular by people living in low-income communities. Thus, for example, in addition to conventional environmental hazards such as air and water pollution, we consider the health impacts of urban sprawl and "bad neighborhoods” as well as the physical and social environmental conditions that influence smoking and nutrition.  By starting with a broad view of environmental health and helping communities to define and prioritize their own environmental health issues, we believe that we set the stage for the community engagement essential for the success of our efforts.
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Executive Summary

The environment is a major determinant of health. Locally, there are clear indications that the Pittsburgh region, once famous for having “cleaned up its act” as one of the most polluted places in the country, has been backsliding over the last decade or two in terms of certain aspects of environmental health, including, for example, air quality and urban sprawl. Despite these indications, certain key questions remain difficult to answer. For example, what is the current local burden of disease related to various environmental factors? How does this burden of disease in the Pittsburgh region compare to that seen in other parts of the country? How is it changing over time? Do certain communities in our region bear more of this burden than others? How can policy-makers, organizations and communities prioritize local environmental health problems so as to act most effectively to solve them? 

Before we can begin to try to answer these questions, or even to know whether they are in fact answerable, it is first advisable to examine the types and quality of existing environmental health data. If available, such data would certainly be useful, for example, in helping make decisions related to personal actions, planning research agendas, program design, policy-making, and funding strategies. This report lays the groundwork for an understanding of the data and data gaps related to local environmental health, so as to allow such decision-making to be better informed by the available data, as well as to prioritize areas where efforts to gather better data are most needed. Our goal with this report in its present form is to create the foundation for a consolidated information inventory and data needs assessment that will serve the following purposes for environmental health researchers, citizens, funders and policy makers in the Pittsburgh region:

· Provide an overview of several areas of environmental health information in one place, along with an understanding of their pertinence and interconnectedness

· Illustrate the large volume of information that is already available, and where much of it can be obtained, to lessen information seeking time and duplication of effort

· Describe some of the major strengths and weaknesses of existing information

· Outline some of the major gaps in information, so that we collectively know where the greatest efforts will be needed

· Highlight related data compilation, linkage and analysis endeavors, so that organizations may share resources and avoid duplication of efforts

· Provide an understanding of some of the political/systemic barriers to furthering the environmental health data base, so that future endeavors take such barriers into consideration

· Illustrate the “real life” connection to environmental health issues via case studies of successful and unsuccessful attempts to obtain and utilize environmental health data for specific purposes 

Existing Endeavors

Several efforts are underway to strengthen local environmental health information. These include the following:

· Data inventory and quality assessments:  For example, the statewide Pennsylvania Consortium for Interdisciplinary Environmental Policy (PCIEP), which includes several Pittsburgh region universities, is currently establishing a plan to assess and improve the statewide environmental health knowledge base.

· Indicators development:  At least three groups--the Allegheny County Health Department, Sustainable Pittsburgh, and the Southwestern Pennsylvania Indicators Consortium--are looking at county or regional indicators that focus specifically on environmental health, or at broader sets of indicators including environmental health as one topic area.  Over several years, these groups have already gathered a great deal of public and expert input that can provide some guidance in determining which data gaps to focus upon.  A great deal of linkage still remains to be done in this area; and while these more general indicators are excellent summary tools for tracking general progress and motivating legislators, more specific data may be required to answer important environmental health questions.

· Technological tools:  Given Pittsburgh’s vast amount of technological expertise and educational resources, it’s not surprising that several endeavors are already creating tools to synthesize, warehouse, analyze and present information to various potential audiences.  This includes endeavors coordinated by university groups (SOVAT and Info-Pitt), a private-sector company (Community Information Commons), a government agency (HS.net) and small non-profits (the Community Information System).  Much of the technology is already exists, some of which is among the most cutting-edge in the world—however, a multitude of data sharing concerns must be addressed before these tools can truly be put to the test.  

· Environmental health tracking and network development:  The Pennsylvania Department of Health, with funding from the U.S. Centers for Disease Control, is exploring statewide issues related to data availability—some of this is being linked with PCIEP, described above.

While there are already some common collaborating agencies across the above projects, great opportunity exists for the interdisciplinary linkages necessary for improving the state of regional environmental health data. 

Environmental Health Data Areas

1. Consumer Demands and Polluting Activities

In a full discussion of environmental health, we cannot afford to ignore the driving forces behind pollution-related health risks, namely (1) consumer demand for the goods or services that a polluting industrial activity produces or allows, along with (2), polluting activities by individual persons that lead to directly to environmental pollution. Ultimately, it is we, through our own individual and collective demands and actions, who are the causes of the creation and release of toxins into the environment.  The physical, psychic, and economic complexities of modern life and its products make it increasingly difficult to fully understand the consequences of our daily actions. And yet, if we ignore the connections between our own lives and deeds and the rest of the world, we are likely to act in ways that are wasteful, destructive, and dangerous. The science of environmental health not only helps us to understand how our environments influence our health, but also how our actions influence the world around us. In regard to the latter, environmental health can teach us the implications of how we spend our time, get around, build places, and make things. It can demonstrate the consequences of what we buy, breathe, eat, drink, wear, use, and throw away. An environmental health approach can lead us to examine our everyday lives anew, and point us towards ways of living that maximize good, both for ourselves and the for rest of the planet.
To reduce environmental impact through our power as voters and consumers we must have sufficient information on which to base our decisions, and we must also have feasible alternatives. It should not be necessary, for example, to buy one’s own windmill and “go off the grid” in order to use renewable energy, or to have a Ph.D. in order to eat the right thing for lunch. There is a need for simple, direct communication of information about the ways that our actions and purchases affect our health and environment. This information, of course, depends on adequate data. We describe examples of data tools related to consumer demand and polluting activities in two categories: (1) tools for person-based analysis (ecological footprints), and (2), tools for product-based analysis (household products database, life-cycle analysis, and product labeling).
2. Source/Release

This includes data on pollution at the release point of large stationary sources (e.g., coal-fired power plants), smaller and more diffuse “area sources” (e.g., dry cleaners), and mobile sources (e.g., motorized vehicles).  The most comprehensive set of information on data for pollution released from larger stationary sources remains the Environmental Protection Agency’s Toxic Release Inventory (TRI), compiled at the federal level.  It includes individual sites’ reported emissions into various environmental media including land, water and air.  While tools have very recently been developed to assist with querying, presentation and linkage of the TRI’s impressive volume of information (e.g., the U.S. National Library of Medicine’s TOXMAP and Environmental Defense’s Scorecard), TRI data still have a number of limitations.  Some of the more serious are that the TRI data are self-reported by companies and often cannot be checked, that the data generally rely upon estimation methodologies rather than actual monitoring data, and that the data exclude many industries and smaller stationary and mobile sources (whose combined emissions may represent a significant aggregate health risk). 

The Pittsburgh region does have a number of other local, state and federal-level information sources available on its source and release data, including the Allegheny County Health Department’s Emissions Inventory on over 100 sites; and the National Emissions Inventory, which accounts for release characteristics that may impact the level of human exposure.  (However, the NEI, like the TRI, is still based largely upon estimated emissions, not actual monitoring data.)  Relatively detailed data are available on mobile releases such as hazardous waste accidents, but many holes remain in data on releases at the point of animal feeding operations, ships and barges (Pittsburgh has one of the nation’s largest inland ports), development near waterways, on-road vehicle emissions, numerous factories too small to report to the TRI, and sources releasing any of myriad chemicals not currently regulated or monitored.
3. Environmental Monitoring

This includes data on the levels of pollutants in “the environment around us”—air, water and land—regardless of its source, and represents potential human exposure.  Following are a few highlights on environmental monitoring data for each of the three media:

· Ambient air monitoring: As one interviewee suggested for particulate matter, a harmful pollutant found in diesel exhaust and coal-fired power plant emissions, “More may be known about particulate matter in Allegheny County than anywhere else in the country.”  This may largely be true for some other types of air data due to the confluence of a number of endeavors, including a “particulate matter supersite,” a network of more than 20 ambient air monitors throughout the county, and current national-level efforts to merge several regional air monitoring data sources.  However, many holes remain here as well:  cost limits the number of monitors that can be placed, levels can vary widely across an area (especially with varied terrain like Pittsburgh’s), monitors can measure only so many chemicals, and the interactions among various chemicals in the environment are difficult to track.

· Land monitoring: Brownfields, which include sites heavily polluted by former industrial issues, are a significant issue in Pittsburgh.  While at least one past endeavor created the foundation for a local brownfields database (Pittsburgh RISES), there currently exists no comprehensive source that includes the information necessary to determine pollution levels and potential health risks.  The Allegheny County Chapter of PA CleanWays, with cooperation from the PA Department of Environmental Protection (PADEP), has compiled a volume of data on illegal dumpsites.  PADEP also maintains monitoring data on landfills.  Much less data are available on such topics as agricultural soil pollution and radon gas.

· Water monitoring:  This includes data on potentially hazardous pollution in rivers and streams, municipal drinking water, wells and groundwater.  The Pittsburgh region’s combined sanitary and stormwater sewer systems continue to expel human waste into rivers and streams during wet weather.  While a number of organizations and volunteer groups, some of which feed their data into online databases, collect data on other river and stream parameters, there is still no regularly-maintained, regularly-updated, publicly accessible regional database of pathogen indicator levels for our rivers and streams.  However, 3 Rivers 2nd Nature and 3 Rivers Wet Weather have made significant progress in establishing some initial baseline data.  Many of the municipal drinking water companies in the area post their monitoring data online, but only in the form of aggregate annual reports—and no regular monitoring occurs for the presence of personal care products (e.g., hormones and other pharmaceuticals) that may find their way into our drinking water.  In more rural areas of the region, the paucity of data on ground and well-water quality remains a large concern, especially with the lack of information on toxic metals and pesticides.
4. Human Exposure

Data commonly used for exposure modeling include release data (e.g., TRI), ambient environmental monitoring data (e.g. air quality), estimates of contaminated food intake obtained by population-based dietary  surveys such as the National Health and Nutrition Examination Survey (NHANES),  activity surveys such as the National Human Activity Pattern Survey (NHAPS), biomonitoring measurements taken from groups of people with known exposures, and epidemiologic studies.  

Biomonitoring is the direct measurement of people's exposure to toxic substances in the environment by measuring the substances or their metabolites in human specimens, such as blood or urine. Biomonitoring measurements are the most health-relevant assessments of exposure because they indicate the amount of chemicals that actually get into people (from all environmental sources (e.g., air, soil, water, dust, food) combined. The CDC Second National Report on Human Exposure to Environmental Chemicals Second National Report presented biomonitoring exposure data for 116 environmental chemicals in the civilian U.S. population over a 2-year period from 1999 to 2000. Besides lead screening, there is currently little biomonitoring in Pennsylvania. Other states and countries have conducted biomonitoring of breast milk and other innovative programs to measure community exposure to environmental pollutants.
The Allegheny County Childhood Lead Poisoning Prevention Program (CLPPP) conducts blood lead screening for children ages 0-6 door-to-door in high-risk communities and at fixed-site locations such as day care facilities, head start programs, and health fairs.  Pennsylvania is part of CDC’s Blood Lead Laboratory Reference System (BLLRS), a standardization program designed to improve the overall quality of laboratory measurements of lead in blood. Program staff identified several difficulties in reaching children in this age group and stated that there is still not enough screening going on in the county. 
5. Health Outcomes

Although it might seem that it would be easier to obtain health information about a group of people living in a certain place than to obtain environmental information about that place, this is not always the case. Some environmental data, as for example the levels of certain chemicals in the air, can be monitored mechanically, whether continuously or at periodic intervals. This is not possible for health outcomes, which must be reported or detected in order to be known. If people get sick with a certain disease, but do not either seek health care (or die), the disease will not appear on any information “radar screen”. Personal health data, unlike environmental data, also often involves issues of privacy and confidentiality. 

Common secondary sources of health information include hospital, emergency department, and ambulatory care records, school nurse records, health insurance company records, medication sales records, birth and death certificates. It is also possible to conduct surveys, screenings, or studies that actively detect risk, exposure, sub-clinical disease, or clinical disease. These surveys, screenings, and studies are sometimes the only way that the incidence and prevalence of an exposure or health outcome can be known in a population. Surveys, although expensive in terms of the required time, staff, and money involved, are especially important to understanding disease in medically underserved populations, such as low-income and minority groups, whose disease profiles may be underrepresented in data from health facilities.

Registry data are very helpful in elucidating relationships between environmental factors and health outcomes. Cancer registries are the prototypical health registry, and in many parts of the country cancer is still the only chronic disease health outcome that has a registry available for examining its relationship with environmental factors. Other than the beginnings of a system for tracking asthma, Pennsylvania has no accurate tracking systems for non-cancer chronic diseases in which environmental factors may play an important role.

6. Built Environment and Health

Health-related data on the built environment encompasses a broad range of information traditionally collected by groups such as economic development organizations, urban planners, and transportation analysts.  Findings for this section fall under four areas:

· Residential characteristics:  Recent research suggests that urban sprawl may be linked to poor health outcomes due to people walking less, weighing more and having greater rates of hypertension.  A recent Brookings Institution Study (“Back to Prosperity”) utilized various data sets describing the degree of sprawl in our region—data on factors such as how land is being used (e.g., urban, tree-covered), and how quickly urban areas are growing, are available from several sources including the Census Bureau and Landsat satellite imagery.  The Community Information System collaboration has already compiled data on locations of vacant properties; and given the availability of resources, may eventually add various other data items related to neighborhood appearance and safety.  Because walking and bicycling engage people in exercise and decrease vehicle pollution, data on walkability and bikeability are vital to the environmental health community.  While aggregate data on cycling and pedestrian fatalities are available for larger geographic areas (e.g., via the national Fatality Analysis Reporting System), the local group Ghost Bike endeavors to assemble data for smaller-area analysis.  Data on non-fatal injuries also poses a challenge.
· Businesses and other amenities:  Data on locations of businesses and amenities help to measure how much people are likely to exercise (i.e., walk or bicycle) rather than take a car.  As illustrated by at least two studies, data on grocery stores can be used to analyze access to nutritious foods.  The City of Pittsburgh’s Map Pittsburgh Project previously gathered land use data for roughly one-third of the city, but still has limitations; and data for many businesses and amenities can be obtained from the internet but must be mapped with in-house software.
· Transportation:  Traffic counts are pertinent to environmental health due to the effects of mobile emissions and time spent sitting in cars.  Several agencies collect data on traffic counts and modes of transportation, including the Pennsylvania Department of Transportation, the U.S. Census Bureau, and the Southwestern PA Commission (SPC).  Data sets are often for extended timeframes and don’t often distinguish between different types of vehicles, but SPC’s regional travel survey offers a significant amount of detail for at least a sample of regional residents.  Comprehensive sources of data on bicycling and trail use are still limited because they usually require observational or survey methods.
Summary
This report brings together in one place an examination of the state of information related to environmental health in the Pittsburgh region. It is intended to be a starting point, a “to do” for a consolidated regional environmental health information inventory and data needs assessment.  Given the breadth of the topic, and the ever-changing nature of data, potential next steps include (1), soliciting feedback on the initial draft from experts and non-experts, (2) expanding sections on some data topics, and include new ones, (3) posting the document online a “living” interactive document that allows feedback, (4) determining how this project can inform related endeavors, (5) disseminating this report to potential users, (6) convening a task force to address data gaps and political and systemic barriers to furthering the environmental health data base.
Introduction

The Need for an Assessment of Local Environmental Health Data

Environment is a major determinant of health. Just how “major” depends on how broadly “environmental” is defined: one study estimates that about a quarter of all disease worldwide is due to environmental factors.
  Locally, there are clear indications that the Pittsburgh region, once famous for having “cleaned up its act” as one of the most polluted places in the country, has been backsliding over the last decade or two in terms of certain aspects of environmental health, including, for example, air quality and urban sprawl. For example, in a recent comparison of air pollution among the 50 largest U.S. metropolitan areas, Scorecard.org recently ranked Pittsburgh as having the 18th worst air in the nation,
 while the Brookings Institute’s “Back to Prosperity” found that, as measured by land urbanized per new household, the Pittsburgh Metropolitan Area is by far the worst sprawling area in the country.
 Despite these indications, certain key questions remain difficult to answer. For example, what is the current local burden of disease related to various environmental factors? How does this burden of disease in the Pittsburgh region compare to that seen in other parts of the country? How is it changing over time? Do certain communities in our region bear more of this burden than others? How can policy-makers, organizations and communities prioritize local environmental health problems so as to act most effectively to solve them?
Before we can begin to try to answer these questions, or even to know whether they are in fact answerable, it is first advisable to examine the types and quality of existing environmental health data. If available, such data would certainly be useful, for example, in helping make decisions related to: 

· Personal actions,

· Planning a research agenda to better understand an issue,

· Design of specific programs to address an issue,

· Policy-making, and

· Funding strategies. 

This report, then, is an effort to begin to lay the groundwork for an understanding of the data and data gaps related to local environmental health, so as to allow such decision-making to be better informed by the available data, as well as to prioritize areas where efforts to gather better data are most needed.

Project Purposes and Goals

In order to facilitate effective improvement of environmental health in local communities, we wanted to first holistically examine the available evidence base.  What information do we already have? What other information do we need? These were our questions going into this endeavor.

As we proceeded in attempting to answer them, we realized that several very recent or currently-in-progress reports and endeavors either a) already describe the availability and quality of a particular type of data in great detail, b) include a partial data availability inventory as part of a broader endeavor, or c) plan to conduct similar activities on a larger geographic level. We thus reassessed the project focus, shifting away from covering the finer details of the data to an initial focus on “making sure the left hand is aware of the right,” and providing descriptions of and references to existing works and endeavors. 

Our goal in producing this report in its present form is to create the “to do” for a consolidated information inventory and data needs assessment that will serve the following purposes for environmental health researchers, citizens, funders and policy makers in the Pittsburgh region:

· Provide an overview of the sources of environmental health information in one place, along with an understanding of pertinence and interconnectedness of these sources

· Illustrate the large volume of information that is already available, and where much of it can be obtained, to lessen information seeking time and duplication of effort

· Describe some of the major strengths and weaknesses of existing information

· Outline some of the major gaps in information, so that we collectively know where the greatest efforts will be needed to fill them

· Highlight related data compilation, linkage and analysis endeavors, so that organizations may share resources and avoid duplication of efforts

· Illustrate the “real life” connection to environmental health issues via case studies of successful and unsuccessful attempts to obtain and utilize environmental health data for specific purposes 

Project Scope
1. What is the scope of environmental health?

As is well-known, health is defined in the World Health Organization’s Constitution as “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity.”
  Also according to the World Health Organization, “environmental health comprises those aspects of human health, including quality of life, that are determined by physical, chemical, biological, social, and psychosocial processes in the environment.  It also refers to the theory and practice of assessing, correcting, controlling, and preventing those factors in the environment that can potentially adversely affect the health of present and future generations.”

It is clear that these WHO definitions of “health” and of “environmental health” are broad. Yet having the full range of environmental health issues on the table is important for a truly community-based approach to environmental health. It is the communities themselves who then help program personnel to define the environmental health issues that are important, to decide which of these issues should be addressed, and to plan how best to address these issues.

2. What aspects of environmental health are covered in this report?

Because of limitations of time and resources, this report has attempted to be comprehensive in outlook, yet strategic in focus. It is recognized that the information contained in this report is not by any means a complete picture of environmental health in the Pittsburgh region. This document is thus presented as a work in progress that we nevertheless hope may serve as a strategic guide for funding research and service programs dedicated to improving local environmental health.

This report covers local data related to the following areas of environmental health:

Outdoor air pollution

Water pollution

Land-based pollution 

Chemical hazards

Some problems of the built environment: (e.g., sprawl, “bad neighborhoods”)

Even within these areas of focus, this report, like the available data, does not cover the full set of environmental toxins, pollution sources, exposure pathways, environmentally-related health outcomes or economic considerations.  In addition, within each area the present report has focused on certain subtopics as examples. For example, we focus on the data related to the built environment at the neighborhood level, omitting any discussion of indoor environments.

3. What aspects of environmental health are not covered in this report?

Because of limited space, resources, and time, this report does NOT address the following areas of environmental health:

Indoor air pollution

Poor nutrition

Food poisoning 

Abused substances

Biological hazards

Radiation hazards

Mechanical hazards, noise

Problems of geography and climate (e.g., heat- and cold-related illness, natural disasters)

We note here also, although we do not further explore them in this report, the following dimensions of environmental health:

Global-Local Linkages

Certain local issues may have large-scale or global environmental health implications (e.g., transportation as it affects global warming), and certain large-scale or global environmental health issues may have local implications, either presently or in the future (e.g., ozone depletion, global warming, acid rain, loss of biodiversity).

Future Generations

Environmental health is concerned with the health and well-being of future generations as well as present populations.

Social Environments

Unhealthy relationships with other people and the world around us (e.g., isolation, abuse, dependency, alienation, lack of control) as well as negative large-scale socio-cultural, macroeconomic, and political influences (e.g., racism, disenfranchisement, marginalization, exploitation) may clearly lead to mental illness, lowered resistance or predisposition to physical illness, substance abuse, violence, and other health problems.

Geographic Focus

In the present document, our geographic focus is Southwestern Pennsylvania, with the greatest emphasis placed upon Pittsburgh and Allegheny County.  In deciding on the geographic focus of this project, we weighed several factors. On the one hand, it made sense to focus on a smaller area because 1) the Pittsburgh metropolitan area has the greatest population density, and thus the greatest exposure risk, 2) a clear focus on our part would be likely to be more useful for our audience, and 3) different geographies have their own information systems.  On the other hand, it also made sense to view these issues regionally because a) pollution does not stop at municipal or county boundaries, often traveling across several states, b) although rural areas may be more sparsely populated, certain types of exposures may be much higher in these areas, c) economies of scale may be achieved by pooling resources, which is especially important within the current funding environment, d) many organizations build their information systems around reporting requirements, reporting upwards to state and national-level agencies that seek homogeneity of systems across jurisdictions, and e) many local datasets can be obtained only from state and federal-level agencies.    

Note that, while the definitions of the Southwestern Pennsylvania “region” for certain key agencies (the Southwestern Pennsylvania Commission, the Pennsylvania Department of Environmental Protection, and the Pennsylvania Department of Health) fall within the same 12 counties, they are slightly different (see Appendix B: Counties in Definitions of “Region”).  Thus, although we speak generically of Southwestern Pennsylvania, we do not use a steadfast definition of the region in this report.   

Report Organization and Limitations

The organization of this report reflects the idea that interactions between environments and people occur in both directions: 

ENVIRONMENTS (( PEOPLE
The various sources of data relating environmental pollutants to human health outcomes may thus be placed along nodes in the following model:


As a specific example, here is this model as it might apply to data relating mercury from power plants and neuro-cognitive impairment in children:


Despite our adoption of this model as the framework for much of the classification of data in this report, we recognize several of its limitations. For example, the model represents only one greatly simplified chain of events within a complex system. In reality, (1) multiple sources typically release multiple toxins for multiple underlying reasons, (2) a given toxin may produce multiple health outcomes to a varying degree in susceptible populations, and (3) a given health outcome may be caused by multiple toxins. In addition, the model does not take into account a host of other important contexts, conditions, and confounders, such as, for example, environmental and other factors contributing to exposures, or to susceptibility. 

If sufficient information and resources were available, a more ideal approach would be to consider the data for a given environmental health issue within an “eco-social” model constructed for that particular issue which would consider its ecological and social contexts. An eco-social model would look, for example, at consumer demands and polluting activities in the contexts of economic and legal issues, pollutant releases in the contexts of cost and technological issues, exposures of susceptible populations in the contexts of environmental justice issues and socio-economic issues, and health outcomes in the contexts of health education, co-morbidities and other factors affecting resistance, and access to health care.

Moreover, this model does not easily apply to many problems of the built environment, let alone most problems of the social environment. For this reason, in our discussion of data related to the built environment and health, we have adopted a different framework for presenting our preliminary findings.
What is more, since our common goal is not only to fully characterize environmental health problems but also to address and begin to solve them, many more dimensions of data are actually needed than those which are reviewed here.  An outline of what the full evidence base might entail for a given environmental health issue is given below in Figure 1. To put what we are doing in perspective, the areas covered by the present report are shown in italics.

Figure 1: Environmental Health: Evaluating the Evidence Base*

(What is known—and what may need to be known—in order to guide efforts to improve a given environmental health issue)

	
	Demand/

Sources
	Agents
	Exposures
	Health outcomes and causation
	Externalities
	Relative importance, public perceptions

	Understanding the issue

	Quantitative

knowledge
	agent sources
	locations in the environment
	number of people exposed and levels
	1. strength of evidence linking agents to various health effects (e.g., dose-response model)

2. population health impacts and risks from agents, with special consideration of vulnerable groups
	externalities

(e.g., to people elsewhere, future generations, wildlife & ecosystems)
	1. contribution to total burden of disease

2. public awareness and level of concern relative to other issues

	Data sources, adequacy and quality of data
	Source data (e.g., TRI)
	Environmental data (e.g., air  and water monitoring)
	Exposure data (e.g., models using  NHAPS)
	Health data, tracking of exposures and diseases (e.g. , ASTDR, cancer registry, chronic disease registry)
	Measures of externalities

(e.g., product life-cycle analysis)
	Health data and public opinion surveys

	Contexts: Factors influencing sources (e.g., driving forces), agents, exposures, health outcomes, etc. (and strength of evidence).

	Trends over time. Comparisons (e.g., with other U.S. cities, MSAs).

	Coping with the issue

	Available intervention options


	decreasing releases (e.g., less consumption and waste, cleaner systems, less toxic agents)
	reducing environmental burden

(e.g., remediation technologies)
	reducing exposure

(e.g., CDC Community Guide to Preventive Services)
	Improving detection and management of health outcomes

(e.g., evidence-based medicine)


	reducing externalities (e.g., product design, trade policies)
	increasing public awareness and understanding, engaging communities in solutions

	Contexts: Factors influencing implementation of interventions

	Stakeholder analysis**: level of impact of the issue on various stakeholders, level of interest of various stakeholders in the issue

	Industry analysis: groups and agencies currently working on the issue—specific focuses, capacity, needs

	Selecting best interventions (e.g.,” proven” interventions, likelihood of success in specific context, relative costs and benefits, strength of evidence)

	Selecting best activities and organizations for funding (e.g., SWOT analysis)

	Program monitoring and evaluation: measuring performance and evaluation-based planning


* Italics denote the focus of the current report.

**Stakeholders may include: producers (businesses, workers), consumers, regulators, civic groups, foundations, citizens at large, vulnerable groups, researchers, government agencies, health care providers, payers, and insurers, wildlife and ecosystems, people in other places, future generations.

Once all these limitations are recognized, the cyclical model nevertheless remains useful as a first approximation of an organizing principle for describing much of the universe of available local environmental health data. We therefore present the remainder of this report in the following order:
Consumer Demands and Polluting Activities

Source and Release Monitoring and Emissions Estimates

Environmental Monitoring (Potential Exposure)

Human Exposure

Health Outcomes

Built Environment

Note that built environment factors do not always fit the source-pathway-exposure-outcome model.  Amenities, for example, may fit an “asset availability-awareness-behavior-outcome” model.  This has implications for the types of data that can be collected, and so the Built Environment Section is self-contained.

Depth of Information 

Due to its broad scope, this report is intended merely as a starting point for future information collection and discussion.  In preparing this report, as we continued to learn of new organizations, working groups, reports and websites, we realized the following:

· It would be impossible to interview more than a small portion of the pertinent stakeholders and experts.

· Within specific areas of data, there was not enough time or space to include all pertinent expertise, or to learn about it well enough to explain it completely.  For example, some of the individuals with whom we spoke for an hour had spent decades of their career dealing with specific aspects of air quality monitoring, or specific types of diseases.

· As datasets evolve, web links change, and new information becomes available, the value of a “static” report will rapidly diminish. 

· A more comprehensive data inventory, including finer detail such as specific variables within datasets, is needed, but will take significantly more effort and is better suited for a more easily updateable and queryable format (e.g., an online database).

For some types of information that we initially hoped to include, we did not receive responses to our initial requests for more in-depth information, and didn’t have time to continue follow-ups.  This may be an indicator of limited staff resources in some agencies, and will likely influence others’ ability to obtain information.   

Additionally, we do not attempt to cover the political and legislative background behind the data collection in great depth, because we didn’t want to speak out of ignorance on complex issues and jeopardize important existing and potential relationships or collaborations.  However, we recognize that this type of context does often impact the availability and quality of data, sometimes leaving individuals within organizations feeling like their hands are tied regarding what they can share, or leaving them with too little funding and staff resources to maintain the quality of data they’d like to.  

We envision this report as the template for what may become a “living document.”  This might, for example, take the form of a Wiki, an online document that allows individuals to make updates to a “shared community document” from any web browser.
   Alternately, the information from this document might be added to one of the dynamic online information systems already being designed by local or state organizations. 

Methodology

Here we outline the manner in which we defined the scope and content of the paper, determined the taxonomy, and collected information.  Because this was somewhat of a simultaneous needs assessment and research project, we continually refined each of these areas as we obtained additional information, so that the document would be as useful as possible.  Thus, we describe our methodology chronologically.  

With the mission of the Center for Healthy Environments and Communities in mind, we began with the idea of a report describing the state of regional environmental health, based upon an earlier draft.
  Initial exploration revealed that there already existed local reports or projects that did the following:

· Touched upon certain aspects of environmental factors or health in reasonable depth,
 without necessarily linking the two fields.

· Gathered expert input to define indicators based upon a portion of health and environmental datasets.

· Gathered input and reported on summary indicators for several broad areas, including environmental health.
 

· Listed large numbers of online links and resources for health or environmental issues--or both--on a larger geographic scale, often nationwide.  

There was not yet available, however, a descriptive inventory of the types and quality of existing environmental health data for the region.  Such information, as described in the introduction, forms the foundation for many other endeavors.

We established a custom database for storage of information on various types of environmental health data sources, organizations, and contacts.  This was partially modeled upon the past highly-detailed “metadata database” of the Baltimore City Data Collaborative, once managed by one of the authors (DW). This database not only helped us to organize our information, but forced us to determine a taxonomy for it.  We populated the database with already-collected documents and links, and began to add additional information through the following: 

· Browsing websites and already-gathered information sources

· Attending meetings or conferences (including online conferences)

· Contacting experts in the local, county and state-level government; non-profit organizations; private organizations; and academic institutions.  This included individuals listed on websites or other reference materials, individuals with whom we had already had prior contact, and individuals referred to us through prior conversations 

The types of questions we asked of experts, and which we had in mind when collecting information from other sources, are as follows:  

· After hearing a description of our project, does it sound like we’re duplicating the efforts of anything that’s currently being done or that has already been done? If so, whom do we contact?  

· What data have you or your organization collected that are related to environmental health?  Where can these data be obtained, and who can obtain them?

· What are some major strengths and limitations of the data with which you’ve worked?  

· Is there a more recent version of the work you did previously?  Do you plan to do future versions, and if so, how often?

· What types of data related to health and the environment would you or your organization like to obtain, that are currently difficult to obtain, don’t exist, or have severe limitations?  

Appendix H: Comprehensive Question List uses one health outcome (cancer) to illustrate what might data might be collected in a more comprehensive environmental health data inventory and needs assessment.  We had hoped to use that longer list, but realized that time and staff resources were too limited, and rarely did one person have the answers for more than a few of the questions.  While we considered developing a mass-distributed online survey to save time and gather a larger volume of input, we decided that the relatively closed format could limit the types of information collected, as we might be excluding important questions.
  

In gathering this information, we initially focused on three broad areas that seemed to encompass most environmental pollutants posing potential health risks: land, water and air.  As we continued to gather information, however, we realized the following:

· There were far too many sources to be able to provide information for these broad areas in much depth.    For example, many national and state-level sources could also be applied to the Pittsburgh region; and within each of the three areas were numerous modes of gathering data (e.g., surveys, mechanical monitoring of the environment, reporting of hospital diagnoses).  

· Areas such as the human-built environment didn’t seem to fit the “air, water, land” taxonomy.  

· We realized that the information would probably change more rapidly than we could update it, and that projects focused upon creating online data collection, linkage and reporting instruments might make more sense as an updateable holding point for more detailed information in the longer term.

· Due to the breadth of the universe of environmental health data, even readers who are seasoned experts in one area might know very little about most of the other areas.

· Several very recent or still-in-planning endeavors already dealt with portions of what we originally set out to do.  These projects, described elsewhere in this report, included a new statewide plan to inventory environmental health data and two recent or not-yet-published reports on regional water quality and related data sources. 
We therefore made several changes in our approach.  These included the following:

· We halted expansion of the metadata database in Microsoft Access, transferring much of the information into the relatively popular reference information package EndNote, and focusing energies upon producing a written document.  This wouldn’t allow for as broad a range of information to be tracked on each source, but it would allow a large range of data sources to be entered more quickly—and perhaps eventually be transferred, with much of this report, to a “live” source where access by a large number of experts allows for maintenance of more in-depth information.

· We changed the taxonomy of data types to its current form, organized by points at which data on pollutants and outcomes can be collected, with air, water and land being merely subcategories below the environmental monitoring section.  This seemed to cover the range of environmental health data more comprehensively and also seemed to make more sense from an environmental health data collection perspective—the previous taxonomy had seemed to fit primarily a non-health environmental perspective.

· We decided to look at a few additional topics:

· The human-built environment, because it didn’t fit the same model as environmental pollutants and related outcomes, as described elsewhere in this report.

· Endeavors to build data-related tools that could be useful from an environmental health perspective.  Along with discussing data, we realized that to promote collaboration, we needed to help generate awareness of these projects.

· Other considerations that spanned beyond the data themselves, but that impact data quality, such as political and environmental justice considerations.  

· We decided to report less in-depth information and more general and explanatory information for each of the sections then we had originally planned, so we could cover a broader range and help readers to see how it all “ties together.”  We began to treat our project more as a “starting point” that gives readers some initial direction and understanding, and refers them to other resources for more detail.  

· In line with the previous decision, we decided to arbitrarily limit the total number of experts with whom we spoke due to time and resource limitations, even if it meant covering some topics in less depth.  We decided to use distribution of this first document as a means of encouraging input from additional experts and organizations, regarding both content and possible future direction and format of the project.

Existing Endeavors

Before discussing the data themselves, we describe several notable endeavors that seek to compile, creatively link, analyze or report data including environmental public health information.  Some of these focus upon establishing specific tools, while others aim for broader collaborative efforts. Through describing them, we hope to increase awareness and discussion about collaboration and encourage sharing of resources.

We briefly outline the following projects: 

· The PCIEP Roadmap, convened by the PA Department of Environmental Protection
· The data gaps survey of the H.J. Heinz III Center for Science, Economics & the Environment’s Nation’s Ecosystems Report

· Building Environmental Health Capacity, a project of the Allegheny County Health Department 

· The Southwestern Pennsylvania Regional Indicators Report, produced by Sustainable Pittsburgh and AtKisson, Inc.
· The Southwestern Pennsylvania Indicators Consortium, spearheaded by John G. Craig, Jr.
· The Community Information Commons, by MAYA Design and 3 Rivers Connect
· HS.net, a project of the Allegheny County Department of Human Services, the United Way of Allegheny County and 3 Rivers Connect
· SOVAT (Spatial OLAP Visualization and Analytical Tool), by Matthew Scotch and Bambang Parmanto, University of Pittsburgh University of Pittsburgh School of Health and Rehabilitation Sciences
· Info-Pitt, spearheaded by the University of Pittsburgh’s University Center for Social and Urban Research
· CDC Environmental Public Health Tracking (state level), a project of the Pennsylvania Department of Health
Data inventory and Quality Assessments

PCIEP Roadmap Project

The Pennsylvania Consortium for Interdisciplinary Environmental Policy (PCIEP) consists of Pennsylvania organizations including the Department of Environmental Protection, the Department of Conservation and Natural Resources, 52 colleges and universities, and Sustainable Pittsburgh.  At least seven of these organizations are within the Pittsburgh region.  PCIEP is devoted to “improving environmental policy and understanding through government and academic cooperation that encourages interdisciplinary analysis and discourse,” and its four program committees include one on “Human Health and the Environment”.

PCIEP recently formulated a Roadmap Project with the following overall objective: “to develop the knowledge base to help ensure that the activities and resources directed at improving the state of environmental health in Pennsylvania are appropriately deployed”.  Among the “unknowns” noted in its draft plan are the following:

· The ability to spatially locate the diseases expected to have environmental causes, and the exposures that may be the causes

· The geographic relationship between exposures and potentially linked diseases

· The extent to which monitoring information already collected by DEP and others is helpful in linking environmental exposures and outcomes

· The comparative risks of exposures that may be linked to health outcomes

As the focus of PCIEP is statewide, regional environmental health data endeavors could be coordinated with PCIEP.    

National Ecosystems Data Gaps Survey

The H.J. Heinz III Center for Science, Economics & the Environment in Washington, DC conducted a 2003 survey to prioritize filling the data gaps identified in its 2002 State of the Nation’s Ecosystems Report.
  Of 103 ecosystem indicators utilized, partial or complete gaps existed for more than half.  This included indicators linkable to public health, such as land use, total impervious area (e.g., parking lots and roads), soil chemical contamination, and publicly accessible open space per resident.  Data priorities identified “will be combined with detailed cost estimates for each of the data gaps for presentation to non-governmental data providers, federal agencies, key committees in Congress, and others.”  The results will appear in their 2007 State of the Nation’s Ecosystems report.  While national in focus, the results are pertinent because some important environmental health datasets (e.g., the EPA Toxics Release Inventory) are compiled and maintained at the national level.  Also, because federal reporting requirements drive the state and local data collection priorities of many government agencies, many data gaps are likely to be similar across regions nationwide.

Indicators Development

Indicators are useful as metrics for designing program agendas and gauging program impacts. There are a number of local initiatives already underway to track and develop indicators useful for setting goals and monitoring trends.  As these often involve discussions on data inventory and quality, we include some of them here.
Building Environmental Capacity for Allegheny County

In 2000, the Allegheny County Health Department (ACHD) entered into a cooperative agreement with the National Center for Disease Control and Prevention’s (CDC) National Center for Environmental Health (NCEH) to improve their environmental health capacity, beginning by inviting a national public health expert panel to discuss four focus questions regarding environmental health indicators.  These questions included, “Where does one find the data for the environmental indicators?“  They noted that data may come from a variety of sources outside of traditional public health programs, but “may not be readily accessible or located in a central repository.” 
  

Since then, (ACHD) has produced a proposed set of 124 environmental health indicators for 11 environmental quality programs, based largely on their department’s activities and available data.  The overall purpose of the project is to “develop a local Environmental Health System that would be used for surveillance, investigation, tracking and evaluation.”
  Along with developing indicators, the project’s goals and objectives include creating the infrastructure to make data available for the indicators, and creating a single access system for professionals and the general public.  The 2002 project newsletter
 listed the initial indicators, along with details such as the suggested data measure, source, and reporting frequency of each.  They were organized under the following topics: Community Environment Indicators, Food Safety, Injury Prevention, Lead Prevention, Drinking Water, Water Pollution, Solid Waste, and Plumbing.  The 2004 project newsletter includes an article that discusses local and national efforts to develop environment and health tracking systems, outlines information and suggestions on several aspects of developing such a system, and reviews several previous studies on environmental health tracking systems.

Southwestern Pennsylvania Regional Indicators Report

In 1999, the Sustainable Pittsburgh Goals and Indicators Project gathered the input of 250 community leaders to identify “the key elements of our region’s long-term prosperity and quality of life.”  The project had nine objectives, including 1) suggesting a long-range regional development agenda and 2) developing, implementing and tracking “new measures/indicators of regional prosperity that ensure balance between the three E’s.”  (This refers to Environment, Equity, and Economic development.)   Participants met in ten topic teams, including one entitled “Health and Environment.”  That topic team defined a number of strategies and indicators linked to 6 goals:

· Enhancing environmental quality by reducing the negative effects of human made pollutants

· Empowering citizens to choose healthy behaviors and adopt sustainable consumption habits

· Improving the health status of the region’s population by eliminating health disparities

· Enhancing environmental and occupation safety by assuring everyone is protected from unsafe conditions

· Enhancing community environments by assuring that everyone has access to safe, decent, affordable housing in safe neighborhoods

· Encouraging sustainable land use practices  

Sustainable Pittsburgh, with the assistance of AtKisson, Inc., recently released their 2004 Regional Sustainability Indicators Report in both pdf and interactive web format.
  It includes regional summary indicators, trends, and explanations of each below each of four areas, using the North-East-South-West directions of a compass as an analogy: Nature, Economy, Society, and Wellbeing.
  A number of the indicators are related to environmental health.  It added some indicators to the 2002 first edition, but is still based upon the same goals and framework that the 1999 focus groups defined.  In addition, it includes a “compass index” that ranks the topic areas according to how well the region is doing in that area.

Keep in mind that while these broader summary indicators and the underlying data are very useful for measuring regional-level progress, they are generally not specific enough—either geographically or by topic—for more detailed public health uses.  However, as is the case with ACHD’s Building Environmental Capacity Project, already-defined goals, strategies and indicators may help us to prioritize which regional environmental health data gaps we should address first.

Southwestern Pennsylvania Indicators Consortium

John G. Craig, Jr., former editor of the Pittsburgh Post-Gazette, is leading a team that has begun work on a project to coordinate indicators development for Pittsburgh, with health and environmental issues among the four initial focus areas. 
  Organizations involved thus far include Carnegie Mellon University, the University of Pittsburgh, and RAND Corporation.  They are not looking to establish a single “holding point” for indicators data, or to replace any existing endeavors, but are looking to establish broad-based committees for each focus area.  Having explored past efforts to develop indicators in the region, they have made several conclusions including the following:
· The Pittsburgh Region clearly needs a regional indicator system.
· Given current technology and federal-level efforts underway, this is an advantageous time to develop such a system.
· Concentrating efforts on topic areas would allow for greater detail than comprehensive and aggregated “report cards” alone can provide.
· Different topic areas (e.g., health, environment) have different geographic and political configurations, and thus require different approaches.
· The focus should be upon actionable indicators, i.e., data that can inform us in acting to improve current conditions.
Technological Tools

Given the quantity and complexity of data in the realms of health and the environment, endeavors to improve data availability, accessibility, linkage, standardization and quality can be successful only through the use of creative technological tools.  Data can be improved only through additional sharing and use, and the tools described below that local organizations are developing may help to facilitate this process.  As each tool has its strengths and weaknesses, perhaps the different organizations can link resources to more efficiently serve various audiences, and provide an integrated data system with a wealth of functionality.

Community Information Commons

The Heinz Endowments, Carnegie Library and MAYA Design, a Pittsburgh based technology research lab, have partnered to create a research tool for exploring data on human health and the environment.  Utilizing “distributed database technology,” the Environmental Health Initiative created a Beta website which enables novice users to perform complex GIS analyses of health and environmental trends with easy to use data analysis and mapping tools.  By pointing and clicking on places on a map and selecting datasets of interest, a user can easily see, for example, the areas of Pennsylvania with the highest rates of breast cancer mortality and the highest level of toxic releases reported to the EPA, side by side with other community health indicators.  At the core of this system is the ability to fuse an unlimited amount of disparate data on health statistics, toxic release events and the health effects of exposure to toxins into a single data space, which MAYA calls the Information Commons.  As the network of contributors to the Information Commons grows, so does the ability of every citizen of Pennsylvania to become a research activist, creating compelling cases for environmental change through a clearer, data-driven understanding of the link between environmental toxins and human health.

HS.net

The Allegheny County Department of Human Services (DHS), with 3 Rivers Connect, MAYA Design, and the United Way of Allegheny County, are constructing a GIS (geographic information system) enabled internet data access system with human services information.  The publicly accessible initial product will feature locations of human services providers, details about the services they provide, and public transit route information.  As DHS oversees a broad range of services in areas including mental health, this project might eventually be pertinent to environmental health data compilation endeavors.  However, types of data included in future versions, as well as levels of access granted to different audiences, remains to be determined.
, 
        

SOVAT 

Developed by Matthew Scotch and Bambang Parmanto within the University of Pittsburgh’s Department of Health Information Management and Biomedical Informatics, SOVAT (Spatial OLAP
 Visualization and Analytical Tool) allows one to conduct analyses that combine data from several sources and include various comparisons.  Current datasets in the system include Census 2000 demographics, birth and death data, Cancer Registry data, and hospital utilization including primary and secondary diagnosis.   “By combining On-Line Analytical Processing (OLAP) with Geospatial Information System (GIS) capabilities, [SOVAT] can handle large amounts of data, perform geospatial and statistical calculations, and then display this information in both a numerical and spatial view within the same interface.”
  Along with graph views, the system allows for geospatial analysis that goes beyond “simple visualization of spatial objects.”  For example, SOVAT allows one to look at the incidence rate of cancer specifically for African-American adolescents within Allegheny County, and then compare this to the incidence rate for several surrounding counties.  Additionally, SOVAT allows for cluster analysis, i.e., locating geographic regions that have similar values for a specified measure.  SOVAT’s usefulness for environmental health applications is currently limited primarily by the datasets available, but it has the potential to be utilized by researchers and policymakers at various geographic levels.  Many health datasets do not contain location identifiers smaller than the ZIP code level, and Census population data are compiled decennially.  In addition, due to current data sharing stipulations with state agencies, SOVAT cannot yet be made publicly accessible via the internet. 

Info-Pitt and the Community Information System
The University of Pittsburgh’s University Center for Social and Urban Research (UCSUR) is compiling a range of information on Allegheny County neighborhoods and municipalities, to “serve as a channel for information sharing, community building and economic development within the Pittsburgh area.”
  This group wishes to make data easily accessible online or by request on the following topics: economic development, social conditions, demographics, physical/built environment, education, safety, politics, and health.  The usefulness of this project is that it would allow for linkages between datasets under various topics, including many relevant to environmental health.  
Info-Pitt is envisioned as the access point for the Community Information System (CIS, formerly known as the Vacant Property Project), a collaborative venture coordinated by 10,000 Friends of Pennsylvania and the Pittsburgh Partnership for Neighborhood Development (PPND), and involving several other organizations.
, 
  We further discuss this endeavor, whose initial focus is to compile and map out data vacant properties in Pittsburgh, in the Built Environment section.  Because data on vacant and abandoned properties can represent a health threat as well as a potential health resource (e.g., by denoting potential sites for community gardens), this project may be of interest to the environmental health community.  

Environmental Health Tracking and Network Development
CDC Environmental Public Health Tracking in Pennsylvania
In 2002 the Centers for Disease Control’s EPHT program mentioned above funded a partnership between the Pennsylvania Department of Health (PADOH) and the Pennsylvania Department of Environmental Protection (PADEP) to develop a “coordinated and integrated environmental public health tracking network that will include both environmental databases developed and maintained by PADEP as well as environmental health outcome databases developed and maintained by PADOH”.
   This included initiatives to do the following:

· Collaborate and forge partnerships between traditional health-focused entities (for-profit and non-profit) and environmental monitoring agencies at the federal, state, and local levels
· Expand capacity in the area of personnel expertise and latest technology infrastructure

· Develop standardized electronic data elements

· Build mechanisms for disseminating information to stakeholders.

Because it is a capacity-building project as opposed to a demonstration project, this endeavor has not yet yielded any products (e.g., a web portal or query tool) that allow for data access; nor does it have any available data inventory products.  However, several members of its 24-person planning consortium, including several Pittsburgh area representatives, are also involved with the Health and the Environment working group of PCIEP, described above.  Thus, the efforts of the two groups will be synchronized.

Somewhat related to this project, the PADOH Bureau of Epidemiology, Division of Environmental Health Assessment is moving forward on some school-based asthma-related work described under the health outcomes section.

Linkage and collaboration
Putting political and technical considerations aside for a moment, it is interesting to entertain the possibilities of linking these endeavors together.  For example, the Info-Pitt project is seeking to compile a broad range of data on different topics to provide a one-stop “clearinghouse” for community information, including that of the Community Information System (CIS).  MAYA’s Community Information Commons could help to link some of their larger government agency-compiled datasets to anecdotal information contributed by citizens, and to smaller datasets compiled by community groups or limited-timeframe studies.  This would then provide the general public with information from a variety of sources, easily accessible online.  Additionally, the data could be made available to researchers and policy makers through SOVAT, to provide a tool for more in-depth creative analysis and overlap of the various datasets.  The RODS lab, whose project is discussed under the Health Outcomes data section, might provide linkages of all of this to more real-time health data, along with data detection and analysis algorithms. 

Pittsburgh might further examine such models as the National Neighborhood Indicators Partnership (NNIP),
 an endeavor committed to making information available to a broader audience including the general public.  Some groups in Pittsburgh have already begun to explore such options.  Currently, in coordination with the Centers for Disease Control’s Environmental Public Health Tracking (EPHT) program,
 a number of NNIP sites are beginning to consider the possibility of including environmental indicators in their systems.

Consumer Demands and Polluting Activities
Introduction

In a full discussion of environmental health, we cannot afford to ignore the driving forces behind pollution-related health risks, namely (1) consumer demand for the goods or services that a polluting industrial activity produces or allows, along with (2), polluting activities by individual persons that lead to directly to environmental pollution. Ultimately, it is we, through our own individual and collective demands and actions, who are the causes of the creation and release of toxins into the environment.  Harmful pollutants, for example, may be created by product manufacture (such as the carcinogenic toxins created in the production of the ubiquitous polyvinyl chloride—PVC—plastic pipe), by product use or operation (such as the fine particulate toxins produced by truck and bus diesel engines, or the emissions produced by a power plant that generates the electricity that we all use), and by product disposal (e.g. dumping paint thinner or transmission fluid into a municipal sewer system).  

The physical, psychic, and economic complexities of modern life and its products make it increasingly difficult to fully understand the consequences of our daily actions. And yet, if we ignore the connections between our own lives and deeds and the rest of the world, we are likely to act in ways that are wasteful, destructive, and dangerous. The science of environmental health not only helps us to understand how our environments influence our health, but also how our actions influence the world around us. In regard to the latter, environmental health can teach us the implications of how we spend our time, get around, build places, and make things. It can demonstrate the consequences of what we buy, breathe, eat, drink, wear, use, and throw away. An environmental health approach can lead us to examine our everyday lives anew, and point us towards ways of living that maximize good, both for ourselves and the for rest of the planet.
This section briefly examines the data that allows us not to answer questions such as “how polluted is Pittsburgh?” but questions such as “how polluting is Pittsburgh?” and “how much less polluting could Pittsburgh be and still maintain its quality of life?” 

The generally preferred way to remove or reduce environmental health risks is through “upstream” controls, including engineering controls (e.g., finding a non-toxic alternative ingredient for a product) and regulatory controls (e.g., legal bans on dangerous products). This is because upstream controls work “automatically” and do not rely on individual behaviors (downstream controls). Individuals in our society, besides reducing environmental hazards by changing our own behaviors, can to some extent also reduce them by influencing both engineering controls (as consumers) and regulatory controls (as voters). Yet to do any of these we must have sufficient information on which to base our decisions, and we must also have feasible alternatives. It should not be necessary, for example, to buy one’s own windmill and “go off the grid” in order to use renewable energy, or to have a Ph.D. in order to eat the right thing for lunch. There is thus a need for simple, direct communication of information about the ways that our actions and purchases affect our health and environment. This information, of course, depends on adequate data.
We now describe examples of data tools related to consumer demand and polluting activities in two categories: (1) tools for person-based analysis (ecological footprints), and (2), tools for product-based analysis (household products database, life-cycle analysis, and product labeling).

Ecological Footprints

Understanding our impacts on the environment can help us, as individuals and communities, to explore the best ways to make progress toward sustainability by “reducing our ecological footprints”.  For example, if everyone lived as we do in the United States, it would take five earths to sustain the world’s population
. The impact that a person, community, or nation has on the earth’s environment can be estimated using Redefining Progress's Ecological Footprint Analysis.
 This online tool measures the amount of ecologically productive land area needed annually to support the resource demands and absorb the wastes of a person living a certain lifestyle, or of a specific community. Pittsburgh’s Ecological Footprint, for example, is equal to the biologically productive area of the earth required to produce the food, energy, and material resources consumed, and to absorb the waste put out, by the city’s residents over the course of a year.  

This analysis requires two types of data: (1) data entered into the calculations for an individual or a community, and (2) data used in the analysis to calculate the footprint. Data for an individual are entered directly into an online form. Questions relate to country of residence, urban vs. rural residence, income, dietary habits, transportation, housing, energy use, recycling practices etc. For a community using the ecological footprint tool, local data needed include population, acreage and land use types, electricity use by source, natural gas use, gasoline and diesel fuel use, transportation and vehicles statistics (e.g.., number of vehicles, road miles), waste and recycling mix and tonnage, and type, age, and number of housing units. In the case of limited or missing local data, data from the county, state or nation can be scaled down to the local level to use as estimates. Food consumed, goods purchased, and services used by a community are estimated based on national averages using government data on production and trade of major resources and goods.

A complex but thoroughly researched system of accounting is used to generate a footprint estimate as a sum of ecologically productive land area equivalents (expressed in acres or hectares). This estimate is based on six mutually exclusive uses competing for the Earth's land and water bio-resources. The six uses are (1) growing crops (e.g., for food, animal feed, fiber, oil crops, and rubber), (2), grazing animals (for meat, hides, wool, and milk), (3), harvesting timber (for wood as in home construction, fiber and fuel wood), (4) fishing, (5) accommodating infrastructure (for housing, transportation, industrial production, and hydro-energy), and (6), buffering against global warming (forest land needed to absorb carbon dioxide generated from burning fossil). The analysis is based on data from United Nations agencies and the Intergovernmental Panel on Climate Change as well as data from the scientific literature, e.g., as compiled by the World Resources Institute. 

It is noteworthy that estimates of the production of toxic pollutants such as heavy metals, persistent organic pollutants, and radioactive wastes cannot be included in the Ecological Footprint. This is because the Ecological Footprint concerns itself only with resources that can potentially be regenerated at a rate such that they are not depleted, and wastes that break down at a rate such that they do not accumulate, while these toxic pollutants do not break down at any sustainable rate.
Household Products Database 

The Household Products Database of the National Library of Medicine
 contains 4,000 U.S. consumer products, their chemical ingredients, and their health effects as listed in manufacturers’ Material Safety Data Sheets (MSDS). Products included are those which tend to have potentially toxic ingredients, such as auto products (brake fluid, lubricants, sealants, de-icers), home products (air fresheners, cleansers, toilet bowl cleaners), pet care products (flea and tick control, litter, stain/odor remover), arts and crafts products (adhesives, glazes, glues, primers, varnishes), home maintenance products (caulks, grouts, insulation, paint, putty, stain), personal care products (antiperspirants, hair sprays, makeup, shampoos, soaps), yard products (fertilizer, lawn care, swimming pool products), and pesticides (including fungicides and herbicides).

This database allows one to search for the acute and chronic health effects of chemical ingredients contained in specific brands. Limitations include the following: (1) only product and chemical health effects, and not environmental impacts, are listed, (2) only products with larger market shares and shelf presence in retail stores are included, (3) all product information is from labels and MSDS provided by manufacturers. These tend to report the minimum information legally required. There is no independent scientific or consumer-based information source of product toxicity concerns included in the database, (4), as stated in the disclaimer, “Manufacturers frequently change formulations and although The Database Providers strive to keep information current, a lag period may occur between the time when a manufacturer makes a change to a label or Material Safety Data Sheet, and the time a change appears in the database. As a result, The Database Providers cannot guarantee that the information in the database is 100% accurate, current or complete at a particular point in time.”
Life-Cycle Analysis

Where exactly do the products we use come from, how did they get to us, and what happens to them after we dispose of them? Life-cycle analyses address these questions, by developing models from available data to give a full accounting of the health and environmental impacts of consumer products. Life-cycle analyses include a consideration of externalities, an economic term referring to the costs of a given transaction not borne by the buyer or seller Externalities may affect people locally or in another part of the world as well as wildlife, ecosystems, and future generations. 

Life-cycle analyses follow products from their origins in natural resources and raw materials through the many processes that they undergo for consumer use, noting associated production costs, energy inputs, pollution, and by-products.  They then further follow what happens to these products after consumers dispose of them, through transport and breakdown to their final fates. Life-cycle analyses of everyday things show us an often-surprising web of connections. They also allow fuller assessments of product benefits and values as well as costs and risks in terms of economics, of ecology, and of health. 

As an example, a life-cycle analysis of oil by Harvard University’s Center for Health and the Global Environment.
 uses economic, health, and environmental data from a variety of governmental and scientific sources to describe the following costs and impacts:
· Oil recovery

· Exploration, drilling, and extraction costs (environmental impacts, human health impacts, spills, explosions, fires and blowouts, human rights and environmental legal implications, population displacements and consequent infectious disease)

· Transport costs (along with oil spills and their environmental impacts)

· Refining costs (environmental pollution, chronic occupational hazards, accident potential, costs of environmental protection measures)

· Oil consumption and combustion 

· Acute and chronic health effects of gasoline and gasoline additives  

· Environmental and human health impacts of air pollution

· Terrestrial and aquatic impacts of acid rain

· Greenhouse gas emissions

· Health impacts of climate change 

· Other costs and impacts

· Oil and macroeconomic development 

· Oil and security 
· Environmental justice 

Product Labeling

Current legal requirements for labeling are restricted to certain consumer products (nutritional labels on foods, ingredient listings on personal care products, warning labels on hazardous household products, etc.). There are no legal requirements for environmental impact labeling, but some voluntary certification systems exist for organically grown produce, sustainably grown wood products, etc.  Connected information on life-cycle analyses of products is potentially available through a tool that links product bar codes to customizable online databases in real time. Such a system, currently being developed by Maya Design of Pittsburgh
, could potentially provide data to consumers at the point of purchase that would better allow them to make choices based on a set of criteria (price, health issues, environmental impacts, ethical concerns) of their own choosing.

Case Study #1: Does Buying “Oak” Furniture in Pittsburgh Destroy Rainforests in Asia? 

A personal account by Robbie Ali
I recently worked in Indonesia with The Nature Conservancy to develop a health program for people living near orangutan rainforest habitat in a remote area of Borneo. Unless something is done soon to stop illegal logging there, that entire habitat will be gone in a decade or so. Why would that matter? Rainforests are the habitat of half of all known species on earth
,
 and take thousands of years to regenerate after they are cut down. In fact, largely because people are destroying rainforests, our planet is losing more plant and animal species now than at any time since the dinosaurs were wiped out 65 million years ago.
 Besides the psychological, spiritual and aesthetic value that rainforests hold for many people, their biodiversity is also important for human health and well-being around the world as a source of both known and yet-undiscovered foods, drugs and other products.
 In addition, they prevent erosion and protect local watersheds, and by strong carbon they buffer against global warming from greenhouse gas emissions.
 

I also recently bought a dining room table and chairs at a local furniture store. The table was labeled as China Oak, and the salesperson in the showroom told me that the chairs were also made of oak. When the chairs came to the loading dock I noticed “Made in Malaysia” labels on the boxes, and the man said, “all our stuff is made in Malaysia these days.” Oak trees from Malaysia? Because of my work, and from news stories such as “Orangutan habitat is being destroyed by export-driven logging,”
 I know that rainforest trees cut down illegally in Indonesia are often smuggled across the border to Malaysia and re-labeled for export. I also know that China is a major hub for the re-sale of illegal Asian hardwoods.
  Had I, by buying my dining room furniture, unwittingly contributed to the destruction of the very rainforests I work to protect? How could I find out?

After some online detective work I discovered the “Center for Wood Anatomy Research”, a little-known office of the USDA Forest Service in Wisconsin.
  This Center, it turns out, is the national laboratory for identifying wood samples. The lab has the world’s largest collection of wood species, and the testing is a free government service for U.S. citizens. Two weeks after I sent off the samples to the Center, I had my answer: Neither the chairs nor the table were made of oak. They were both made of rubberwood (Hevea), a tree typically grown on plantations in areas where original rainforest has been cleared.

This brief story illustrates the following points:

· We live in a time of global connections. The actions of unsuspecting ordinary people in Pittsburgh may affect rainforests in Indonesia, and unknown plants on the rainforest floor in Borneo may contain undiscovered cures for cancer patients in Pittsburgh. 

· Most consumers are not aware of the externalities of their purchasing actions, or even of the global issues, such as tropical rainforest destruction, to which their actions may relate. The high levels of education and effort needed to understand these externalities and issues mean that few consumers are likely to consider them as they buy things.

· Even when a consumer is motivated to obtain information about the products they are purchasing, it is sometimes difficult or impossible to do so.

· The lack of strong legal labeling standards for many products means that they may be sold with absent, misleading, or false labels.

· The complexities of product markets, often involving several countries and multiple middlemen, may lead to a lack of responsibility and accountability when products have negative environmental, ethical, health, or social justice implications. 

· The absence of a tracking system for product ingredients or components means that it is impossible to understand or even trace the origins and life-cycles of many products.

Source/Release


Here we discuss data on human-made potentially harmful emissions that are collected or estimated at the point of release into an environmental medium (land, water or air).  Below are the major types of sources as defined by the U.S. Environmental Protection Agency and the Pennsylvania Department of Environmental Protection (PADEP) for one major type of pollutant, Hazardous Air Pollutants, or HAPs.  For other types of pollutants, the amount thresholds may vary but definitions and examples are similar.  The source type for which the most information available is major point sources, but as Figure 2 illustrates, these may account for only one-fourth of all human-made potentially harmful air emissions. 

Figure 2: Major Categories of Hazardous Air Pollutant (HAP) Sources

	Source type

	Definition
	Examples
	EPA estimated % of total human-made Hazardous Air Pollutants


	Major point
	Stationary sources “that emit or have the potential to emit at least 10 tons per year of any one HAP, or at least 25 tons per year of a combination of HAPs.”

	power and chemical plants, refineries, large waste combustors
	24%


	Area
	Stationary sources that “emit less than 10 tons per year of a single HAP and less than 25 tons per year of all HAPs combined… Though emissions from individual sources are often relatively small, collectively their emissions can be of concern.”
	gas stations, dry-cleaners, print shops, autobody shops, furniture manufactures, wood stoves, pesticides, and home cleaners
	26%

	Mobile
	See examples. “Mobile sources produce air toxics through tailpipe emissions as well as evaporation from the engine, the fuel system, and when refueling.”
	cars, trucks, buses, boats, trains, lawn-mowers, tractors and recreational vehicles
	50%


Point Sources: Toxic Release Inventory (TRI)

Because the Environmental Protection Agency’s nationwide Toxic Release Inventory (TRI) is by far the most comprehensive source of information for point source releases, we cover it in some depth here. 

Overview of Major Pollutant Categories 

Section 313 of the EPCRA (Emergency Planning and Community Right to Know Act) mandated establishment of the Environmental Protection Agency’s (EPA’s) Toxics Release inventory (TRI).  The TRI contains nationwide information on approximately 650 different chemicals released by a number of industry sectors.
 

In the case of air pollution, for example, the EPA divides pollutants into several categories depending upon whether they are known to be of particular hazard to a large number of people, and whether federal legislation declares they must be regulated.
  These major categories are as follows: 

· Hazardous Air Pollutants (HAPs): The Clean Air Act defined 188 pollutants or air toxics associated with various adverse health effects including cancer.
  Note that the term “toxic pollutants” or “air toxics” is often used in lieu of HAPs, and may include other chemicals beyond HAPs, but does not include Criteria Pollutants.  (One source of confusion is that Criteria Pollutants are still included in the Toxic Release Inventory, despite the latter’s name.)

· Urban Hazardous Air Pollutants (Urban HAPs): This is a subset of 32 of the 188 HAPs determined to “present the greatest threat to public health in the largest number of urban areas,” plus diesel particulate matter.

· Criteria Air Pollutants: Separate from the HAPs
 are six principal pollutants defined by the federal Clean Air Act for monitoring and regulation, which are common throughout the U.S.: carbon monoxide, lead, nitrogen dioxide, ozone, particulate matter and sulfur dioxide (locally, the Allegheny County Health Department and the PA Department of Environmental Protection monitor these pollutants).  Particulate matter, which includes components of diesel exhausts, is described in more detail under Environmental Monitoring: Air.  Ozone is not directly emitted, but forms when other emissions react in sunlight; and PM can either be directly emitted or formed when other gases react in the atmosphere.

· Substances facilitating criteria air pollutants: The EPA also collects emissions data for three substances that are considered precursors of criteria air pollutants: volatile organic compounds (VOCs), nitrogen oxides (NOx), and ammonia (NH3).

· Persistent, Bioaccumulative and Toxic Chemicals (PBTs):  These 16 chemicals and 4 chemical compounds, including lead, mercury, and dioxin-like compounds, “are of particular concern not only because they are toxic but also because they remain in the environment for long periods of time, are not readily destroyed, and build up or accumulate in body tissue.”

Sites reporting under TRI regulation include facilities with a) a size and production amount triggering reporting requirements, and b) a Standard Industrial Classification (SIC) Code of 10, 12, 20-39, 49 or 51;
 or any SIC code if it is a federal facility.
  TRI data, collected by the EPA and states and reported annually, include business reports of locations and quantities of chemicals stored on-site, data on transfers and releases of certain chemicals from industrial facilities, and data on waste management and source reduction endeavors (including amounts of each chemical recycled, treated, or combusted for energy recovery).  Within Allegheny County, a number of sites report emissions estimates online to the Allegheny County Health Department (ACHD), which then submits it to the EPA.
  Facilities must report releases from both routine processing and accidents.  Methods of release reported include discharges into air,
 surface water and land; transfers to off-site locations (including amount and destination); and underground injections both on-site and off-site.
, 

The TRI 2003 reporting year
 data available at the EPA website include information on 1,329 sites for PA, 283 for the 10-county Pittsburgh region,
 and 88 sites for Allegheny County.
  As outlined in Figure 3 below, sites within the 10-county region reported nearly 87 million pounds of releases and on- and off-site disposal in 2002, with Beaver, Armstrong and Allegheny counties accounting for nearly four fifths of the regional total.
  Keep in mind, however, that these data still exclude many area and mobile sources—and that in some cases, a single source may represent a large proportion of a county’s total.

Figure 3: Number of Sites Reporting Point Source Releases to the TRI, and Total Releases Reported, Pittsburgh Region by County (2002 and 2003)

	County
	Sites Reporting to TRI, 2003
	Total Releases & Disposal Reported (lbs.), 2002

	Allegheny
	88
	15,071,373

	Armstrong
	6
	20,436,017

	Beaver
	32
	32,996,556

	Butler
	37
	3,715,592

	Fayette
	3
	32,753

	Greene
	5
	7,493,314

	Indiana
	8
	9,786,235

	Lawrence
	17
	3,482,346

	Washington
	34
	2,558,801

	Westmoreland
	53
	6,201,864

	Region Total
	283
	86,703,478


Below we review the strengths and weaknesses of the TRI that we have noted through our investigation so far.

Strengths of the TRI

· TRI data are “multi-media,” requiring facilities to report releases to air, water, land, underground and off-site locations separately.

· Facilities are subject to fines of up to $27,500 per day if they fail to report releases by July 1 of each year; the data are also required by federal law to be publicly available.

· The EPA has increased measurement accuracy and/or lowered the reporting thresholds for certain PBTs (persistent, bioaccumulative and toxic chemicals), such as lead and dioxin.

· EPA requires reporting of releases in pounds, rather than concentrations or volumes, which can be difficult or impossible to convert. 

· On the reporting end, the data are now available and queryable in a variety of formats.

· The EPA has begun to shorten the data release time through earlier “public data releases” on its website.
  (Much of the data has a reporting lag of a year or more.
)

· The releases and waste management activities of federal facilities were added in 1994; and seven new industries, including mining and electricity generation, were added in 1998.

Weaknesses/Limitations of the TRI 

· Because the TRI does not mandate actual monitoring,
 many facilities self-report releases using various estimation methodologies.
, 
  Not all of these can be double-checked through a review and adjustment process.
  

· TRI data exclude many industry sectors and chemicals. According to the EPA’s National Toxics Inventory, non-point (i.e., mobile and area) sources may account for as much as 90% of all hazardous air pollutants.
  For areas like Pittsburgh, whose mobile sources include one of the highest volumes of riverboat traffic in the nation, this could mean an even greater lack of information.

· The data do not include all types of emissions, such as pollution released by the following major sources: air and ground transportation, dry cleaners and gas stations, sewage treatment plants, releases from landfills or abandoned and contaminated “brownfields” sites, pesticides, and hospitals.
  Also, the releases of smaller facilities with production below the reporting thresholds do not appear in the TRI.
  Although the impact of these polluters on individuals may be small, their emissions can add up: for example, Allegheny County has nearly 180 dry cleaning and laundry services.

· While not a weakness of the TRI itself, emissions standards for hazardous pollutants are based upon the best available technology for emissions control, not upon health risk.  When comparing TRI data to such standards, we must remember that meeting federal standards or permit allowances doesn’t necessarily equate to safety, especially for chemicals harmful in small amounts.
  

· Companies are not required to report the amounts of toxic chemicals used in their processes or remaining in their products—they need report only emissions to air, water and land.

· The TRI does not include information on how the releases behave once they enter the environment, levels of human exposure, or chemical concentration within the food chain.

· The smallest geographic area for which aggregated data are available is the county.
  Very large facilities may mask the trends of smaller facilities in aggregated trend data.

· Facilities have the option of reporting a specific number of pounds released, or they may specify ranges of several hundred pounds.  The latter practice introduces a great deal of error in analyses.

· If the exact name of a facility’s owner company is unknown, a “facility ID number” may be required to locate the facility in the database.

· The TRI has also undergone a number of changes in reporting methodology over the years—many of these affect year-to-year comparisons and trend calculations.
  

TRI Data Tools

A number of recently developed data tools utilize TRI data:
· TOXMAP,
 a project of the U.S. National Library of Medicine, not only allows users to explore TRI data nationwide using a searchable map-based interface, but it also links to several databases of information on the specific health hazards of substances, such as the Hazardous Substances Databank (HSDB).  
· Environmental Defense’s Scorecard tool
 also provides information on health risks of chemicals, and allows searching based upon a preset list of plain-language questions, e.g., “What pollutants do the most harm?” or “Who’s polluting in my community?”  
· The EPA Environmental Justice Geographic Assessment Tool
 allows for mapping of air monitoring sites, Superfund sites and Toxic Release Inventory Sites in conjunction with select demographics such as population density and racial composition.  

Although they are still bound by the limitations of TRI data described above, these tools add great value through linkages to other datasets.  

Point Sources: Non-TRI

Continuous Emission Monitoring and Permit Data

While the TRI contains the vast majority of data related to point sources, additional limited data are available for people interested in a particular site.  Through several laws and programs, including the Acid Rain Program, a limited number of sites must conduct actual monitoring of specific chemicals in their emissions (e.g., through monitors placed in smokestacks), via Continuous Emission Monitoring Systems, or CEMSs.
  Chemicals so monitored include nitrogen oxides and sulfur dioxide.  A listing of Pennsylvania CEMS sites outside of Allegheny and Philadelphia counties, including the DEP region in which they fall (Pittsburgh is in Region 5) is available at the DEP website.
  Data for specific sites can be obtained from the Continuous Compliance Section of PADEP’s Bureau of Air Quality, Division of Compliance and Enforcement.
  For Allegheny County, contact ACHD’s Air Quality Program.

Community public health advocates and researchers may wish to keep track of sites that have recently applied for emissions permits, and inspection results including violations of environmental regulations.  PADEP’s eFACTS (Environment Facility Application Compliance Tracking System) database includes an “eNotice” feature that allows for automatic e-mail updates regarding permit applications for specific counties, municipalities or programs (e.g., Air Quality, Safe Drinking Water). Users without the company or facility ID number can also search by name, or can produce a listing of facilities for a particular geographic area.
  

Allegheny County Emissions Report

As noted above, within Allegheny County, the Allegheny County Health Department collects emissions data from sites and reports it to the EPA.  In December 2004 ACHD’s Air Quality Program published an independent report including countywide emissions trend data for specific pollutants, emissions data for individual sites, and additional detail for Cheswick Station power plant.
  The report also includes estimates on the contribution of different sectors to particulate emissions, a topic discussed further under “Environmental Monitoring.”
  ACHD conducts a review and adjustment process for its emissions inventory of more than 120 sites within the county—this “double checking” process does not occur with the TRI.
    

National Emissions Inventory (NEI)

The National Emissions Inventory (NEI) also contains point source data for air releases.  These data can be obtained at the EPA’s Technology Transfer Network Clearinghouse for Inventories and Emissions Factors.
  Like the TRI, the NEI is based largely upon estimates.  While the federal government requires TRI reporting, states determine whether or not they wish to compile emissions inventories, and report them to the federal government.  Where NEI data are unavailable, the EPA’s Office of Air Quality Planning and Standards will make adjustments to TRI data for use in lieu of NEI data.  A major advantage of the NEI over the TRI is that the NEI includes separate emissions estimates for each known point of release at a facility, along with characteristics of the release point that are pertinent to emissions modeling (e.g., whether the point of release is at ground level, or from a 125-foot high stack).  The TRI will have one set of estimates just for the entire facility and will not differentiate between, for example, the emissions coming from each of two 200-foot high stacks, one 50-foot high stack, and two ground-level sources at the same facility.  This has important implications for determining possible human exposure, because pollution being released from a high stack will disperse to very different points than pollution being release at ground level.
, 
  

Case Study #2: Masontown and the Hatfield’s Ferry Power Plant
In February 2005, PennFuture: Citizens for Pennsylvania’s Future filed a lawsuit against Allegheny Energy for air pollution violations at their Hatfield’s Ferry Power Plant in Masontown, Greene County.  This plant, the second largest of 23 owned by Allegheny Energy, has caused complaints from local citizens regarding soot on their lawns and cars, and concerns about increased asthma incidences and higher-than-average cancer rates. These complaints continued despite the Pennsylvania Department of Environmental Protection (PADEP) fining the plant a total of $20,000 between 2000 and October 2004.  An Allegheny Energy spokesperson recently noted that the plant was in compliance with all state and federal regulations, admitting only the possibility of “minor technical violations…[that] were immediately reported and resolved.”
, 
   

In its complaint against Allegheny Energy,
 PennFuture cited ten different counts, based upon several types of data:

· Anecdotal evidence on the pollution’s effects upon a nearby citizen and her quality of life.  This included visible soot from the plant that forced her to clean frequently, stay indoors with her windows closed, purchase air cleaning equipment, keep her car in the garage, etc.  (Coincidentally, the woman’s husband had recently died from a rare form of cancer, but this fact was not outlined in the complaint.)

· Point-source monitoring evidence that the plant had violated emissions guidelines outlined in state standards and in the plant’s permits.  This included two types of data:  1) continuous opacity monitoring of emissions from the plant’s boilers, done by permanent onsite equipment that plants meeting certain criteria are required to install
 (a greater opacity basically means that the emissions are denser and contain a higher concentration of pollutants); and 2) a stack test for particulate matter (PM) emissions levels required by the plant’s operating permit under Title V of the Clean Air Act.

While the plant must collect opacity monitoring data continuously and report it to PADEP on a regular basis, they are required to conduct a stack monitoring test for PM emissions only once every five years.  Thus, they hired a firm to conduct this test only once in November 2002, which severely limited the monitoring data available.  Although these data weren’t available online, PennFuture obtained the data from PADEP relatively quickly after submitting a right-to-know request
 in April 2004.
  

PennFuture is requesting that the court declare Allegheny Energy in violation of air emissions standards, order them to take whatever steps are necessary to comply, and order them to pay civil damages.  As of February, the U.S. Environmental Protection Agency and PADEP were “in discussion with Allegheny Energy regarding the compliance status of the plant.”  While it remains to be seen whether the case will be settled out of court, PADEP fined Allegheny Energy another $10,800 in November 2004, after PennFuture announced its intent to sue; and PADEP conducted a second stack test in March 2005.
, 
  

This example illustrates the following:

· Point source monitoring data can provide additional strength to environmental health complaints, citizen observations and anecdotal evidence.

· There may be serious limitations in monitoring data even for large sites—in this case,  particulate matter emissions might vary drastically between five-year test intervals.  

· Public data access laws may apply to data you seek, even if such data are not available online.

Area Sources 

Although this is not an exhaustive list, here we discuss data for several area sources that are particularly pertinent to environmental health.

Various Area and Mobile Sources: National Emissions Inventory (NEI)
 In addition to point sources as discussed above, county-level nationwide air emissions estimates for area sources and both road and non-road mobile sources are available through the EPA’s National Emissions Inventory (NEI) database.
  Estimates include 4 of the 6 criteria pollutants along with hazardous air pollutants (HAPs).  NEI data through 1999 can be accessed through the map-based, searchable AirData interface.
  We used AirData to generate the chart in Appendix F: Pittsburgh Region Carbon Monoxide Emissions.

Animals: Concentrated Animal Feeding Operations (CAFOs)

CAFOs are feeding operations where large numbers of animals are housed in a very concentrated area, resulting in the production of large quantities of animal waste.
  Types of environmental releases from CAFOs that pose potential health risks include bacteria-laden waste and nitrates that can leach into groundwater and nearby streams and wells, as well as airborne manure particles that may cause illnesses.
  “All CAFOs are required to be self-monitoring” and PADEP “will inspect all large CAFOs at least once a year and spot-check smaller CAFOs.”

Hazardous Waste Sites

A Superfund site is “any land in the United States that has been contaminated by hazardous waste and identified by the Environmental Protection Agency (EPA) as a candidate for cleanup because it poses a risk to human health and/or the environment.”
  The EPA’s Superfund site
 has links to tools including the CERCLIS
 database and Enviromapper, which allow searching for Superfund sites by various geographies.  CERCLIS includes the locations of 30 sites within Allegheny County, three of which are currently on the Superfund “National Priority List.”  On a related note, releases from petroleum storage tanks can contaminate water with MTBE (methyl tertiary-butyl ether), a chemical which makes gasoline burn cleaner and reduces air emissions, but may cause health problems if consumed via MTBE-contaminated water.  A 2003 USGS study includes a map of known releases from petroleum product storage tanks throughout Pennsylvania, for 1998-2001, and indicates which sites are near water supplies.
  

New Development Near Water

Although issues like runoff from parking lots and roads are considered in environmental assessments for new development, data on how new development and sprawl affect water quality do not yet appear to have been specifically collected in our region.

Pesticide Applications

Since Rachel Carson Published Silent Spring in 1962,
 we have become increasingly aware of the numerous health dangers of pesticides, which can pollute both the air we breathe and the water we drink.  The U.S. Geological Survey’s (USGS) Pesticide National Synthesis Project
 includes nationwide estimates of regional patterns of annual pesticide use intensity of 208 compounds on 87 crops, but these data are based upon state-level estimates and are not intended for local-level estimates.  Additionally, the data were last compiled in 1997.
  Although Pennsylvania passed a law in 2002 requiring schools to be notified before pesticides are utilized nearby, the state is not required to compile data on use—thus the data are not housed in a centralized location.  The City of Pittsburgh has reported pesticide applications in an annual report by chemical, amount, and school since 1998.  The focus is on direct exposure to pesticides more than on indirect exposure (e.g., via water). 
,
  Ulster County, New York has an excellent example of a pesticide registry.
  

Sewer System Overflows

As is discussed in more depth elsewhere,
 a major source of pollution for the Pittsburgh region’s rivers and streams is the combined stormwater and sanitary wastewater system that exists in older portions of the 83 combined municipal systems of the Alcosan water treatment service area.  Within this area are 317 overflow structures that release CSO (Combined Sewage Overflow) into rivers and streams when the system is overwhelmed by stormwater.  During wet weather periods, water levels of “indicator organisms” for waste matter, such as E. coli and fecal coliform, exceed federal thresholds—but, as described under environmental monitoring, the precise source is often not known.

The Three Rivers Wet Weather Demonstration Project maintains a GIS map database of more than 4,000 sewer lines through 83 communities, and plans to add information such as manhole locations and the size and current condition of sewer pipes.
  Additionally, the project maintains an online real-time rainfall data system for Allegheny County.
  However, we don’t yet know the total volume of water flowing out of each CSO structure (or the concentrations of potentially harmful materials and organisms) each time the system is overwhelmed.  Additionally, we don’t know the extent or locations of cracks in aging sewer pipes, or of illegal stormwater hookups, which increase the stormwater flowing into the system and thus the outflow at CSO structures.

Mobile Sources

The EPA has estimated that as much as half of all cancers due to outdoor air toxics may be due to mobile sources.
  This includes road vehicles such as cars and trucks,
 but can also include non-road sources like ships, trains, and powered lawn equipment.  Depending upon the vehicle or equipment type, pollutants may include carbon dioxide, carbon monoxide, nitrogen oxides, hydrocarbons, and diesel particulate matter (PM).
  While county-level estimates of mobile sources are also available through the National Emissions Inventory
 described above, we list more detailed data sources and studies here.  Note that some of these data are also based upon source release modeling, as opposed to actual monitoring.

Mobile Hazardous Waste Accidents

In February 2005, a derailed train car with 15,000 to 20,000 gallons of anhydrous hydrogen fluoride plunged into the Allegheny River.
  Because great volumes of potentially hazardous chemicals are shipped through our region each year, it is important to know what is released from mobile sources via accidents—either major or minor—and where.  The U.S. Department of Transportation’s Hazardous Materials Incident Database
 has downloadable tables for 1993-2004 including incident time and location, mode of transportation, and reported amounts and types of substances released.

On-Road Vehicle Emissions

The Clean Air Task Force’s map-based “Diesel and Health in America” tool includes estimates of diesel pollutants emitted by both on-road vehicles and non-road heavy equipment, along with the health risks associated with those pollutants.  Estimates are available at the national, state, metropolitan area and county level.  This tool can be accessed through the Group Against Smog and Pollution’s (GASP) website, and is also queryable by ZIP code.
  Environmental Defense’s “Tailpipe Tally” estimates emissions for specific makes and models of cars.
  For transportation planning purposes, the Southwestern Pennsylvania Commission (SPC) used its transportation model to generate several scenarios, including 2002-2030 volatile organic compound (VOC) and nitrogen oxide (NOx) emissions estimates and planning projections in kilograms per day for several areas throughout the Pittsburgh region.
  These data, however, may be more suited for a specific planning purpose than for general use.  Carnegie Mellon University’s Air Quality Group wishes to conduct additional air monitoring near mobile sources in the Pittsburgh area, e.g., in tunnels, near the parkway, or in a downtown “street canyon.”  Among other goals, this group hopes to further address questions surrounding the contribution of mobile sources to overall air pollution.
     

Ship Emissions

Because Pittsburgh is the second busiest inland port in the U.S.,
 area ship engine emissions may contribute as much nitrogen dioxide to region as a major highway.
  James Corbett, a former Carnegie Mellon University student, measured the particulate matter and sulfur dioxide emissions of various types of ships worldwide, establishing one of the world’s first ship emissions inventories.
  Some of his work can be accessed through his University of Delaware faculty page.
   

Potential Exposure: Environmental Monitoring

Source monitoring and emissions estimation do not tell us where the pollution goes after it leaves the source, e.g., to areas where many of us may be exposed to it.  They do not tell us what physical and chemical forms the pollutants ultimately takes on after they enters the air, water or land.
  Additionally, they do not measure pollution that may be entering our region from other areas, which is important for air pollution.
  Monitoring every individual pollution source would present serious logistical and cost issues.  We thus also rely upon monitoring the environmental media that transmit pollutants to humans: air, water, land and foods (e.g., fish).  In this section we discuss the health-related pollution monitoring data available for each of these four media, beginning with air.  

Ambient Air Monitoring

Ambient air monitoring essentially means the monitoring of “the air around us.”  Reports such as PennEnvironment’s Danger in the Air: Unhealthy Levels of Air Pollution in 2003 have made use of ambient monitoring data.
  In this section we first outline the types of pollution tracked, and where and in what format measurements are available.  While many pollutants are the same as those tracked through point source monitoring and the TRI, we also give additional explanation for important pollutants not already discussed.  We then discuss the details of the measurement systems within our region, to provide a better idea of what these data do and do not tell us.  Finally, we discuss some of the weaknesses of existing data, and data are simply not yet available. 

General Ambient Monitoring Data for Allegheny County

The Allegheny County Health Department’s (ACHD) Air Quality Data Reports, now published quarterly along with an annual report, include data gathered from their monitoring sites with annual averages, year-to-date results and long-term trends.  Reports for 2002-2004 are available at the ACHD website.
  Several sources interviewed mention that this information is very valuable, and were concerned that the frequency of releases (formerly monthly) has recently been decreased due to ACHD funding and staffing cuts.  

The Pennsylvania Department of Environmental Protection’s (PADEP) annual reports include historical data from all of their monitoring sites.  Each year’s report includes a current year data summary and historical trends for the state excluding Philadelphia and Allegheny County.  Years 2002 and earlier are accessible through the “annual report” link on the Bureau of Air Quality’s homepage.
, 
 

Criteria Pollutants: The Air Quality Index

Criteria pollutants
 are defined above under the Source/Release section.  The Air Quality Index (AQI) reports describe the number of days per year that combined and specific criteria pollutants measured within each county were at levels considered good, moderate, unhealthy for sensitive populations, unhealthy, and hazardous.
  AQI daily reports by county and for the Pittsburgh Metropolitan Statistical area (MSA, see Appendix C: Map of Pittsburgh MSA) are available at the EPA AirNow website.
  The Allegheny County Health Department (ACHD) submits unofficial data for ozone and PM2.5 to the national AirNow system on an hourly basis (validated data are submitted later to the EPA), and also provides AQI levels each hour for continuously monitored pollutants via phone recording at 412-578-8179.
  The state PADEP website has AQI reports for the current 24-hour period, updated hourly, for 12 cities in the Southwestern Pennsylvania region.
  Note that while PADEP’s Southwestern Pennsylvania Index includes data from DEP monitoring sites throughout the region (but only one monitor from within Allegheny County, at the Carnegie Science Center), the EPA’s AirNow System includes ACHD data from a number of monitors within Allegheny County.
   Continuously updated hourly measurements for specific criteria pollutants, for all PADEP sites across Pennsylvania, are available through the “pollution levels” link on PADEP’s Bureau of Air Quality Homepage.

More detailed ambient air quality data are at the Technology Transfer Network Air Quality System site.
 The AirData site provides access to annual/quarterly summary data for monitoring and emissions estimates, as well as county-level annual AQI reports, and downloads of daily AQI data (over a one-year span for years 1994-2004) by county.
  For earlier years, e.g., 1994, AQI data are available for only 5 of the 10 counties in the region.  

A Criteria Pollutant of Special Concern:  Particulate Matter (PM)

Very small particulate matter (PM), including soot from coal-fired power plants and diesel exhausts, is a health concern because it is small enough to enter the innermost cavities of the lungs.  The two sizes monitored and reported under federal law are PM10 (particulate matter smaller than 10 microns in aerometric diameter) and PM2.5 (particulate matter smaller than 2.5 microns).  Following the EPA’s strengthening of PM2.5 guidelines, several western Pennsylvania counties including Allegheny County are out of compliance for PM2.5 levels.
  PM measured via ambient air monitoring is often very difficult to link back to a source because it rarely settles, often traveling across states, and it often undergoes chemical changes between release and capture by a monitor.  

Given the presence of several groups focusing upon air quality endeavors in the region, we likely know more about particulate matter in Pittsburgh than in most parts of the country.  Several years ago, the EPA and the National Energy Technology laboratory provided funding to establish a “PM Supersite” in Pittsburgh.  The 2000-2004 Pittsburgh Air Quality Study,
 led by Carnegie Mellon University and involving investigators from more than a dozen other organizations, characterized PM in the Pittsburgh region, quantified the impact of various sources to particulate matter concentrations, and explored new methods of analyzing PM.  While Carnegie Mellon’s Air Quality Group has already published several works pertaining to the chemical composition and spatial variability of PM,
 a great deal of analysis remains to be done on the data they collected, and the data themselves are not in a publicly useable format.

The EPA has also provided funding to ACHD for two PM2.5 “speciation” sites: one on Lawrenceville, and one in Liberty Borough.  Speciation entails additional tests to determine particulate matter’s component chemical types so that it can potentially be linked back to a specific source.
  Speciation may also uncover different chemicals than were previously known to exist in that location—this occurred in Liberty Borough.
  PADEP currently conducts PM speciation in Florence and Greensburg,
 and is “anticipating improving the network through the installation of additional continuous PM-2.5 analyzers.  The exact type, quantity and location of these analyzers within the Southwest [Pennsylvania region] is unknown at this time.”
 
Hazardous Air Pollutants (HAPs)

HAPs are defined above under the Source/Release section.  Across the country, outdoor monitoring is largely limited to the six criteria pollutants;
 there are currently fewer than 50 monitoring stations across the entire country that measure outdoor hazardous air pollutants.
  Federal regulations including the Clean Air Act do not mandate ambient monitoring of these chemicals.  The National-Scale Air Toxics Assessment (NATA),
 released in 2002, utilized 1996 emissions data to estimate average annual outdoor concentrations for more than 30 HAPs.
  

Despite the lack of federal ambient monitoring requirements, the Allegheny County Health Department measures HAPs at three locations: (1), 48 HAPs are sampled at Flag Plaza for a 24-hour period once every six days,
 (2), benzene is measured continuously at Liberty Borough, and (3) several HAPs are measured at Avalon and Stowe.  Details are listed in the Allegheny County Health Department’s Air Quality Quarterly Reports, available at their website.

Monitoring System

Within Allegheny County, the Allegheny County Health Department (ACHD) monitors ambient air, and reports to the U.S. EPA.  The Pennsylvania Department of Environmental Protection (PADEP) also has one site at the Carnegie Science Center.   PADEP covers other counties in the Pittsburgh region.  As illustrated in Figure 4 below, the vast majority of our region’s criteria pollutant monitors are within Allegheny County.

Figure 4: Criteria pollutant ambient air monitoring locations in the Pittsburgh region

	County
	Total Monitoring Locations
	Cities

	Allegheny
	21
	Various*

	Armstrong
	1
	Kittanning

	Beaver
	4
	Beaver Falls, Brighton Township, Hookstown, Vanport

	Butler
	0
	

	Fayette
	0
	

	Greene
	1
	Holbrook

	Indiana
	1
	Strongstown

	Lawrence
	1
	New Castle

	Washington
	3
	Charleroi, Florence, Washington

	Westmoreland
	3
	Greensburg, Monessen, Murrysville

	Region Total
	35
	 


*See Appendix G: Map of Allegheny County Health Department Air Monitors or ACHD’s Air Quality Reports
 for a map of Allegheny County’s monitoring locations.

ACHD’s 21 monitoring sites continuously collect data every 10 seconds on the gaseous criteria pollutants, along with benzene, nitric oxide, and hydrogen sulfide.
  Averages by the minute and hour are compiled; and Air Quality Indices are calculated and reported hourly for particulate matter, sulfur dioxide, carbon monoxide and ozone.  Details of pollutants monitored at each site are in ACHD’s Quarterly Air Quality Report Ending December 2004.

The EPA has four major requirements for ambient monitoring sites, which are followed (or exceeded) by the Allegheny County Health Department.
  The county must have:

· At least one monitor indicating pollution coming in from outside the area (background pollution)

· One monitor placed in the highest concentration area for each criteria pollutant (e.g., ozone)

· At least one monitor near a major source of each criteria pollutant 

· At least one community-oriented site, e.g., in a high population area that isn’t necessarily near a source or a location of high pollution concentration.

While ACHD manages all but one ambient air monitoring station within Allegheny county, PADEP  also manages a number of air monitors throughout the region.  See Appendix E: DEP Pittsburgh Area Ambient Monitoring Sites for additional details.  The pollutants monitored vary by site.  As mentioned above, the list of PADEP sites used to calculate the AQI for the Southwest Pennsylvania region are listed alongside the daily ratings at PADEP’s AQI website.
 

To link together data from a number of systems including those described above, the Department of Energy’s National Energy Technology Laboratory (NETL) has hired several organizations to construct a database of ambient air quality information, collected throughout the Upper Ohio River Valley Region from 1999-2003.
  While not yet available to the public, the system will ultimately include a web-based interface with a variety of access, analysis, display and report generation tools.  More information is available at NETL’s website.
 

Limitations of Air Monitoring Data

Specific limitations already discussed, e.g., under particulate matter, are not reiterated here.

· Cost limits the number of monitors that can be placed and maintained.
· Given Pittsburgh’s varied topography, combined with the range of dissipation behavior of different airborne pollutants, concentrations can vary greatly within a short distance of a monitoring station.  Many air toxics are centered around a source, not spreading out much from them.  These will not be detected by distant ambient monitors.

· Given limited resources, there is disagreement regarding the best placement of “community” monitors.  For example, if a number of people are living near a large pollution source, is it better to place it there, or in an area that may be more densely populated but further from (or not downwind from) a large pollution source?  Many densely populated areas not near a large pollution source aren’t being monitored.

· Nationwide, EPA has found that modeled annual average concentrations are typically lower than measured ambient concentrations.
 

· Because concentrations can vary greatly between and among monitoring locations, a “regional average” is not necessarily helpful, and no one monitoring station can represent a region.  This limits the usefulness of between-city comparisons, which may utilize the measurements of a single monitor from each city.  

· Only a handful of regional sites can determine the components of particulate matter.

· Many air toxics (HAPs) are not being measured at all, or only at a very limited number of sites.  We still don’t know the degree to which many more complex compounds, especially those that are highly toxic in small quantities, are present in ambient air.  This includes PAHs (polycyclic aromatic hydrocarbons), many of which are present in coke oven gas.

· Due to difficulties in setting up monitoring systems, the EPA lacked sufficient air quality data to designate PM 2.5 nonattainment sites using 3 years of data until 1999-2001 (and 2000-2002 for many sites).

· The publication frequency of ACHD’s Air Quality reports has been reduced from monthly to quarterly following funding and staffing cuts, and the data are not online in a queryable database format. 

· While Air Quality Index Measurements provide a simplified, public-friendly indicator, the monitors upon which they are based do not collect data at every location, and concentrations (and thus human exposure) may vary greatly between monitors.

· AQI-related modeling has its limitations.  For example, a large site like Clairton Works may represent a “hot spot” that does not fit estimates and modeling assumptions for a larger area.

· Monitoring of individual chemicals does not measure “cumulative impact,” i.e., how pollutants may build up and mix together to pose a potential threat to our health.
  This inability to measure cumulative impact also applies to other types of environmental monitoring, as well as source monitoring.

Case Study #3: The Neville Island and Mon Valley Bucket Brigades
In the Pittsburgh region, the Clean Water Fund (CWF) and Clean Water Action (CWA) have worked with two communities to sample air quality using “low-tech” bucket devices.  The “Bucket Brigades” then send these air samples to a lab for analysis, to determine what pollutants the residents are breathing.  

CWF and CWA formed the Neville Island Good Neighbor Committee in 1996, to unite residents in an area where nearly two dozen plants in roughly one square mile emit nearly one quarter of Allegheny County’s total toxic chemical air pollution.  While the Allegheny County Health Department (ACHD) monitored ambient air
 for hydrogen sulfide, there was a concern that other unmonitored toxics might exist.  In 2001, Communities for a Better Environment, who designed the EPA-approved bucket sampling methodology, trained CWA and the Good Neighbor Committee on how to build the buckets and collect samples.
, 

The eight samples the Bucket Brigade collected between March 2001 and January 2002 yielded 51 potentially hazardous chemicals, nine of which were well above EPA Risk-Based Concentrations and three other health-based standards.  Neither the state nor the county had ambient air standards for these chemicals.  As a result of the Bucket Brigade’s efforts, ACHD began to take air samples for several of the toxic chemicals in Avalon and Stowe Townships.  Relatedly, ACHD incorporated a “bad actor” provision into county air regulations, requiring companies to be in compliance with current air pollution permits before expanding or building new facilities.  The Bucket Brigade also made several monitoring-related recommendations.

In the summer of 2004, CWA expanded the Bucket Brigade to the Mon Valley, sponsoring trainings for several communities near local coke, chemical and power plants.
  While ACHD currently monitors for several chemicals including hydrogen sulfide and benzene in this heavily industrialized area, CWA had received a number of citizen complaints regarding air quality.  CWA plans to complete analyses from sampling in communities including Elrama, Elizabeth, Clairton, and Glassport later this year.

This example illustrates the following:

· In heavily industrialized areas with large numbers of pollutants, existing monitoring systems and regulations may cover only a fraction of potentially harmful substances in the environment.

· Citizen volunteers can be very useful for collecting data to fill environmental monitoring gaps, and to support advocacy for improved monitoring and regulation.  

· Community organizing and advocacy organizations with environmental health know-how can also play a key role in working toward healthier environments.  

· While such ad hoc efforts are not a complete replacement for more comprehensive environmental monitoring systems, communities and government agencies can benefit one another where data collection resources are limited.    

Land Monitoring

With exceptions (such as when children playing directly in or ingest soil), dangerous substances in soil generally do not become a health risk until they are mobilized via air or water, or absorbed through the roots of plants that humans or other animals eat.  In fact, the ground is the original source for numerous naturally occurring toxins (e.g., lead, mercury, coal.  From a public health perspective, air and water monitoring data are often more pertinent because they represent more direct paths to the human body.  In some cases, however, we may desire land monitoring data because a) there may be exceptionally high concentrations in an area, or toxins that are dangerous even in very small amounts (e.g., sites of former industrial operations, or brownfields), b) activities on a site, such as agriculture, may represent a direct path from land pollution to humans, c) materials in the ground may be a source of gases which easily find their way into our bodies (e.g., radon), or d) the site may near homes or a location of frequent human activity.   Here we discuss a few types of health-pertinent data that are more closely related to land than to water or air.  Groundwater and wells are discussed under “Water Monitoring,” and data on human-made elements of land such as roads and parking lots are covered under “Built Environment.” 
Brownfields 

As defined by the EPA, brownfields are “real property, the expansion, redevelopment, or reuse of which may be complicated by the presence or potential presence of a hazardous substance, pollutant, or contaminant.”
  Brownfields may not pose enough of a public health risk to qualify for remediation funding under the federal Superfund program, but the clean-up costs may be great enough to deter developers.
  As Bartsch (2003) notes, there are major difficulties in quantifying the extent of brownfields: such words as “potential” make consistency in definition and counting total sites difficult, and the extent of contamination is unknown until a site is actually inspected.
  Inspections often do not occur until someone purchases or expresses interest in redeveloping a site, and wants a release of liability.
   

We may be exposed directly to pollutants via groundwater flows carrying toxins into wells, or dust raised during construction and redevelopment.  Additionally, children playing on brownfield sites may injure themselves on sharp objects and unsafe structures, come in contact with disintegrating chemical containers, or ingest toxins while disturbing contaminated soil.
  Brownfield assessment utilizes a risk-based source-pathway-receptor model, where the amount of risk is assumed to be lower where the pollutant has been removed altogether, where the pollutants’ believed path of transmission has been blocked (e.g., by covering a slag heap with several feet of dirt before building upon it), or where vulnerable organisms (e.g., humans) do not come near the site.  Ideally, brownfield remediation is done in a way that doesn’t add other negative environmental or health impacts.  For example, the Homestead Waterfront covered a great deal of former industrial sites with impervious parking lot surfaces.  At Summerset at Frick Park, a slag heap was covered with several feet of dirt before new homes were built atop it. 

The Carnegie Mellon University/University of Pittsburgh Brownfields Center previously maintained a geographic information systems (GIS) application called “Pittsburgh RISES (Regional Industrial Sites Evaluation System), with developers as the primary intended audiences.  However, due to lack of funding, this system has not been updated since 2000.
  The PA Site Finder
 is a “’one-stop-shop’ for brownfield buyers and sellers, and includes more than 250 sites in the Southwestern Pennsylvania region.
  The database includes locations and contact information, it includes very small properties of less than an acre, and it allows but does not require users to enter data into the environmental information fields (condition, assessments, and response actions).  Users receive a monetary incentive for posting sites online, which might motivate some to use a more liberal definition of “brownfield.”  PADEP’s eMapPA is also linked to this database, and can be used to map the included brownfields locations over a variety of other features.
  The EPA gave out several hundred grants for brownfields assessment pilot projects nationwide in the late 90’s and early 2000’s, several of which were in the Pittsburgh region.   While the sites of these studies are available online
 along with grant property locations and types of grants,
 the actual assessment results have not been compiled into a queryable or mappable database.

Several information gaps remain regarding the health of individuals near brownfield sites.  These include the following:

· The types and volumes of pollutants were emitted by the industries previously operating on a given site are often not available.  For long-term nearby residents, this may represent a greater health risk than that from materials still onsite.

· Most existing brownfields data are on a site-by-site basis.  For example, we do not know the cumulative or aggregate impacts of numerous sites’ emissions into nearby rivers.   Our groundwater monitoring system is not complete enough to determine this.

· We have little information on health risks due to the many materials that leach out of brownfields sites and change upon interacting with other materials, including those from nearby sites with different contaminants.
Illegal Dumpsites

Illegal dumping threatens our health in many ways.  Mosquitoes may breed in old tires, spreading West Nile Virus and other diseases.  Toxic chemicals may find their way into stream beds and rivers.  Hypodermic needles, prescription drugs and knives pose a threat to children and to homeless individuals who often scavenge and sleep near the sites.
  When individuals or organizations dump illegally, the burden of assessment and reporting often falls upon groups who actively monitor the environment.  

The Allegheny County chapter of PA CleanWays, has a one-person staff and relies largely upon volunteers.  This group recently conducted an illegal dumpsite survey.  In 2001-2002, they identified 141 dumpsites in the City of Pittsburgh, collecting such information as distance of the site from water, estimated cleanup difficulty, and presence of medical waste, car batteries, tires, mattresses and carcasses.
  They are coordinating their information collection efforts with the Southwestern Regional Office of PADEP, which has focused specifically upon illegal tire dumps since 1997.
  While PADEP’s data collection efforts are also limited due to having only 8 inspectors for the 10-county region, they are currently working to put the geographic coordinates of dump sites into a database,
 and eventually wish to map them over streams, rivers and homes.
  These data will always be limited by organizational capacity to find dumpsites.  For example, sites in relatively rural areas (e.g., Greene, Fayette and Cambria counties) may take a long time to discover.

Due to lack of data or data connections, many questions about the relationships between illegal dumpsites and health remain unanswered.  What types and quantities of chemicals are leeching from illegal dumpsites into the ground and water?
  Are there clusters of blood borne
 or respiratory illnesses near the dumpsites?  Are there increased emergency room visits for children and families living near dumpsites?  What health-related behavioral changes occur following neighborhood cleanups and interventions?  What is the relationship between community mental health and illegal dumping?  How many of us are at risk due to gardening on sites previously contaminated by illegal dumping?

Landfills

Quarterly and annual data on municipal and residual waste
 disposal, by county and individual facility, are available at the website of PADEP’s Bureau of Land Recycling and Waste Management, Division of Reporting and Fee Collection.
  Reports for 1988 through the first quarter of 2004 include several categories of waste, including infectious, construction, ash residue and asbestos.  Also at this site is a map and list of 15 landfills and incinerators in the Southwestern Pennsylvania region.
  Tonnage data are self-reported by the facilities, each of which is required to have scales to weigh incoming waste.  Inspectors can compare landfill records to remaining site capacity via physical survey or flyover.
  Municipal waste regulations require that landfills be inspected at least 12 times per year,
 and auditors verify data only when where there is specific reason to believe that a site is misreporting.
  As for environmental monitoring, all landfills conduct groundwater (within 200 feet of site), surface water and air monitoring, in addition to other monitoring such as for radiation and leachates.  Further information on these data is held by PADEP’s regional offices.
  

Agricultural Soil Monitoring 

Certain toxins in the soil (e.g., lead and other heavy metals) may be absorbed by food crops and then ingested by humans—or by animals then eaten by humans.  This may occur both on large commercial farming sites as well as on smaller urban farming and gardening sites.  In addition to toxic pesticides and herbicides, toxins could end up in the soil either from a previous use of the site (e.g., a house with lead paint), or from cumulative dustfall from nearby sources of air pollution.  As to our knowledge there does not exist a comprehensive database of soil quality for agricultural sites.  For those interested in collecting data for specific sites, Penn State’s Agricultural Analytical Services Lab provides soil testing for cadmium, copper, lead, nickel, chromium and zinc.

Radon Gas

Radon, a colorless, odorless, radioactive gas, is currently one of the leading causes of lung cancer in the U.S.  It results from the natural deterioration of uranium in soil, and may enter homes through cracks and holes in foundations, or occasionally through wells.  Currently, roughly 40% of Pennsylvania homes are estimated to have radon levels above EPA’s recommended threshold for corrective action; and only about 10% of homes statewide have been tested.
  The PADEP Radon website’s Radon Test Results Data tool
 allows querying by ZIP code (or partial ZIP code, e.g., to list all ZIP codes beginning with “152”) for the number of radon tests taken in basements of homes, and the minimum, maximum and average test results.  As levels within homes even in close proximity of one another may vary greatly, especially following corrective action such as venting, public health applications would likely require address-level data. 

Water Monitoring

Water monitoring covers a broad range of pollutants, many of which can impact human health directly (e.g., biological pathogens), and many of which have significant but more indirect impacts (e.g., acid mine drainage).  Water condition data, such as stream flow
 and temperature, are helpful for modeling and estimation but are not directly related to human health.  Because other very recent works cover a range of water quality data in greater depth,
 we focus here upon data for a few topics directly related to human health.  

Water monitoring is vital because we can come in contact with water-borne pollutants in many ways.  We may directly contact river or stream water through recreational use (e.g., children playing in a stream, or families boating on the rivers).  Fishers come in direct contact with water, and many of us eat the meat of fish that have absorbed pollutants from the water.  We drink water that originates from local surface or groundwater sources, either through water treatment plants or from wells.  Statewide, major causes of health-related water contamination include agriculture (e.g., pesticides and waste), urban and stormwater runoff, and human waste from sewer system overflows.
 

Outside of Allegheny County, most municipal- and county-level organizations in Pennsylvania do not collect water quality data, as the state has primary responsibility for drinking water and sewer system monitoring and regulation.  The Pennsylvania Department of Environmental Protection (PADEP) enforces the Clean Water Act, issuing permits and determining whether standards are met for three different uses: aquatic life use, human health use (risk posed by consumption of organisms or ingestion of water), and recreational use (risk associated with exposure to disease causing organisms through water contact).
  The last two uses are directly related to human health.  PADEP’s Water Quality Network has more than 140 monitoring stations on streams, rivers, and lakes statewide;
 stream chemistry data can be accessed through the EPA’s online STORET system.
  

Within Allegheny County, the state contracts out to ACHD for various aspects of water monitoring.  The Three Rivers Wet Weather Demonstration Project,
 a quasi-non-profit entity within ACHD, was created as the result of a negotiated consent decree to address the issue of sewer system overflows.  Some of their data are discussed above under the “Area Sources” subsection of “Source/Release.”  While a number of non-profit and volunteer groups
 assist with monitoring efforts and compile data, their efforts are generally in the realm of ecological rather than public health related monitoring.  

Because Allegheny County faces several water quality issues, in 2002 the Allegheny County Conference on Community Development (ACCD) requested that the National Research Council (NRC)’s Water Science and Technology Board form a Committee on Water Quality Improvement for the Pittsburgh Region.  Their 2005 report, spanning more than 250 pages, states the following in its introduction: “…[I]nadequacies in the type and extent of water quality data available…prevented the committee from assessing the full extent of adverse effects due to pollution.  Almost all of the water quality data available …were derived from single studies in specific areas for limited durations.  Recently, several agencies have expanded water quality data collection…although there appears to be little coordination…therefore, it is difficult to fully identify the sources of pollution…to assess the extent of adverse effects, and to prioritize remediation efforts.” 
  They recommend several data-related steps including quantifying water pollution loads and modeling their relationships to water quality, undertaking coordinated basin-wide monitoring (including biological monitoring) and modeling to estimate the amounts and relative impacts of various sources of pollutants entering surface water and groundwater, expanding sewer system and stormwater modeling activities, and integrating assessment and response with PADEP’s process of establishing total maximum daily loads (TMDLs) for impaired streams, which is required by the Clean Water Act.

Rivers and Streams—Pathogens

Pennsylvania has more than 83,000 miles of free-flowing surface waters, and Allegheny County alone has more than 90 miles of rivers and 2,000 miles of streams.
  Several types of waterborne pathogens may affect our health: protozoans such as Cryptosporidium parvum and Giardia lamblia, bacteria such as E. Coli, and viruses causing diarrhea and other symptoms.
  While not the only source of pathogens, wet weather sewer overflows alone are a significant problem in the Pittsburgh region.
  However, the vast majority of collection endeavors, at both the state and regional levels, focus on the physical and chemical aspects of water quality, but ignore pathogen contamination.  Additionally, there exists no database (or host agency) where pathogenic contamination data can be maintained and accessed on a regular basis over time and geography, even though law mandates such collection.
, 
  Here we explain a few key points about pathogen monitoring, describe what endeavors do exist to compile this information, and outline a few major weaknesses/gaps in the information base.

Because we do not know the total flow or concentrations from the numerous sources of contamination, we rely upon ambient monitoring of rivers and streams.  This is even more the case given that the states and the federal EPA have shifted regulatory focus from individual point-source dischargers of waste in water to the reduction of overall pollution on bodies of water (total Maximum Daily Loads, or TMDLs).
  Additionally, rather than try to monitor all potentially harmful microorganisms directly, we usually rely upon “indicator organisms” for pathogen monitoring:

“Members of two bacteria groups, coliforms and fecal streptococci, are used as indicators of possible sewage contamination because they are commonly found in human and animal feces.  Although they are generally not harmful themselves, they indicate the possible presence of pathogenic (disease-causing) bacteria, viruses, and protozoans that also live in human and animal digestive systems.  Therefore, their presence in streams suggests that pathogenic microorganisms might also be present and that swimming and eating shellfish might be a health risk.” 

An interdisciplinary project within Carnegie Mellon University’s STUDIO for Creative Inquiry,
 3 Rivers 2nd Nature (3R2N) has collected samples along 29 river transects
 over several years, as well as 53 streams, suggesting that bacteriological problems exist in both rivers and streams.
  Through this work, they have identified 18 streams with significant water quality issues.  The most extreme cases have average concentrations exceeding 400,000 and 80,000 Colony Forming Units per 100ml respectively
—to put this in perspective, the PADEP states that “no more than 10% of the total samples taken during a 30-day period may exceed 400 per 100ml.”
  Some of the 3R2N data, in report and map format, is available on their website.
 

Section 305(b) of the Clean Water Act requires states to report water quality information gathered under monitoring programs every two years, and Section 303(d) requires a listing of water bodies that are “impaired” for aquatic life, human health or recreation.  This information was last reported for Pennsylvania in the 2004 Pennsylvania Integrated water Quality Monitoring and Assessment Report.
  Note that this list includes only bodies that are impaired after required water pollution control technologies have been applied (e.g., a stream affected by a point source in violation of limits would not be included).
  Of groups monitoring streams outside of Allegheny County for bacteriological levels, at least 6 submitted full datasets to DEP; some of this information was used in the report.

The Ohio River Valley Water Sanitation commission (ORSANCO) regularly monitors the Ohio River between Pittsburgh and Evansville, Indiana for fecal coliform and E.coli.  Per-sample data for the 1998-2004 recreational seasons in table format, are available at the ORSANCO website.
 While the data are queryable by location, month and year, the samples are taken only five times monthly, at six stations, and only during the recreational season.  More comprehensive data are described in their “Quality Monitor” reports available at the same website, but as of March 2005 the reports were available for six-month periods only through December 2002.

From July to September 2001, the USGS and the Allegheny County Health Department tested the Allegheny, Monongahela and Ohio Rivers for fecal indicator bacteria.  They collected water quality samples and river discharge measurements at 5 sites on the three rivers during dry, mixed-, and wet-weather periods.  Findings included that specifically during wet weather events, fecal coliform, E. coli and enterococci exceeded federal water-quality standards in 56, 71 and 81 percent of samples, respectively.  These data are available at the USGS website.
  However, while this study provided useful information on major rivers, it did not include streams, of which there are over 2000 miles in Allegheny County alone.

Outside of the major limitations outlined at the beginning of this section, several weaknesses and gaps still exist in our base of pathogen indicator monitoring data: 

· We do not know the accuracy with which an intermittent sample represents the water body’s overall concentration. 

· We do not know how often other potentially harmful organisms may or may not be present when we detect indicator organisms—this is particularly an issue with viruses and protozoan parasites.
  The EPA now recommends E. coli and enterococci as indicator organisms, rather than fecal coliform, as an indicator because the latter has been found to have a lower correlation with swimming-associated gastroenteritis.
  However, Pennsylvania still utilizes fecal coliform as its recreational water pollution indicator—possible reasons for this are outlined elsewhere.
  A change within Pennsylvania has been discussed, but may not occur until 2008.
  

· We do not know how well water transmits certain types of harmful organisms such as viruses.

· Tests directly identifying pathogens such as crypotospordia and ghirardia do not indicate whether they are still alive (and thus pose an actual health risk)—to determine this, additional tests (and costs) would be required.
 

· Although fecal contamination is very likely to have human sources once it is above a certain level, it can sometimes be difficult to judge whether the source of fecal contamination is human or animal.

Drinking Water Processing Plants

Most of us in the Pittsburgh region rely upon public water services drawing from surface water sources such as the three rivers, Beaver Run, and Indian Creek.  Within Southwestern Pennsylvania counties, roughly 70% of us are served by such sources, with 11% served by public groundwater and 19% by private wells or springs.
  

Under the federal Safe Drinking Water Act, community drinking water utilities are required to test and report water output.  They must mail copies of annual water quality reports (also called “Consumer Confidence Reports”) to each customer, and are required to post the reports on a publicly-accessible site only if they serve 100,000 or more customers.
  Links to Allegheny County annual drinking water quality reports (year 2003, as of the time of this writing) are available at the Allegheny County Health Department’s website.
  Additional reports for selected water systems in Pennsylvania, including Westmoreland County Municipal Authority, are available at the PADEP website.
  Monitored substances include potentially harmful by-products of drinking water chlorination, microbiological contaminants such as fecal coliform bacteria, and metals such as lead, arsenic and chromium.
  The data include annual ranges of measured concentrations and a “yes/no” regarding whether federal standards were violated at any point.  The EPA Safe Drinking Water System (SDWIS)
 database includes instances of health-based, monitoring and reporting violations for 1993-2004, and is searchable by water system name, state, county and size of population served.

While municipal drinking water systems generally do an excellent job of filtering out regulated substances, there are not yet regulations for a large number of chemicals in drinking water that may be harmful; thus, these chemicals are not regularly monitored—this includes such chemicals as perchlorate, the herbicide DCPA (dimethyl tetrachloroterephthalate),
 and the gasoline additive MTBE (methyl tertiary-butyl ether).
  We do not know the relative extent to which various hormonal agents and antibiotics are present in the environment, be it in drinking water or elsewhere.
  Additionally, drinking water plants are not required to apply for permits, which would require them to report their whole process and monitor the various chemicals utilized.  Finally, because output monitoring is not continuous, sudden or temporary spikes in chemicals may not show up in the data.
 

Wells and Groundwater

While the other subsections in this section deal with specific types of pollutants, we treat wells separately because they present a significant potential health issue in rural areas.
  Additionally, in terms of volume, they represent one of the most important direct water exposures to humans.
Even though residents in developed areas rely upon public water services, nearly one million Pennsylvania households utilize private water supplies.
  Within Southwestern Pennsylvania, nearly 30%, or 800,000, residents utilize public or private wells.
  According to several experts, lack of information on well water quality, especially in rural areas, is a serious issue.  With limited exceptions, Pennsylvania law does not require testing of well water quality; and groundwater monitoring is required under the Safe Drinking Water Act only if an area is known to impact a public drinking water source.  The New Jersey Department of Environmental Protection offers a model for improved well water data collection;
 information including initial testing results for more than 5,100 wells is available at its Private Well Testing Act page.
  

The National Research Council’s 2005 report notes that where data are available, “private wells show significant variability in terms of microbial contamination, and the effects of mining are apparent in some areas…”  Although there is no recent evidence linking Southwestern Pennsylvania groundwater quality with any waterborne disease outbreak, “significant gaps exist in public health monitoring, thus preventing an adequate assessment of possible endemic waterborne disease occurrences.”  According to one expert, not a great deal is currently known about the behavior of underground water “plumes” i.e., the geospatial dispersion of underground water, in Pennsylvania.
  This may impact sources such as well water.

In a study mentioned previously, the U.S. Geological Survey tested groundwater samples from 86 sites near storage tanks and 359 ambient groundwater samples throughout Pennsylvania for MTBE (methyl tertiary-butyl ether) concentrations between 1998 and 2001.
, 
  To complement the more localized monitoring done near permitted facilities or public water supplies, PADEP monitors groundwater on a watershed level, including several groundwater basins in Allegheny County.  The report “Summary of Groundwater Quality Monitoring Data (1985-1997) from Pennsylvania’s Ambient and Fixed Station Network (FSN) Monitoring Program” includes aggregate data from numerous groundwater quality monitoring points within five basins within northern Allegheny County, and extending slightly into Beaver, Butler and Westmoreland counties.
  Toxins such as lead, mercury and arsenic are included in their data.  The Pennsylvania Spatial Data Access (PaSDA) website features a downloadable geographic information systems (GIS) file with locations of points sampled for this study,
 and PADEP’s “eMap PA” online mapping tool plots the locations of groundwater monitoring points statewide.

Toxic Metals 


Metals such as arsenic, lead, cadmium, chromium and mercury have all been linked to adverse outcomes in humans, including cancer and irreversible neurological damage.
  The U.S. Geological Survey study described under “Pesticides” collected information on each of these metals, detecting them at varying levels in bed sediment across the region.
  In that study, bed sediment was sampled not with direct human effects in mind, but because contaminated sediment can negatively effect aquatic life.

Pesticides 

From 1994-2000, the U.S. Geological Survey (USGS) collected data on surface water and ground water quality through the Allegheny-Monongahela National Water-Quality Assessment (NAWQA).  This included monitoring of water and fish tissue for volatile organic compounds (VOCs), pesticides, metals such as mercury, and nutrients.
  Data are available at the study’s website.
  Due to the size of the study area, only a limited number of sites were in the Pittsburgh region.  However, two of these sites were sampled intensively for pesticides—an analysis of one suggested that residential lawn care products, not just agricultural applications, are a significant source for that area.
 

Pharmaceutical and Personal Care Products (PPCPs)

As mentioned under drinking water source monitoring, we do not yet know the relative extent to which various hormonal agents and antibiotics are present in the environment.
  Products may enter the environment via human excretion (i.e., when the body does not completely metabolize them), or through the improper disposal of industrial waste.  If they are not filtered out via natural or human treatment processes, they may find their way into other people via drinking water or via animals that are eaten by humans.  To establish a baseline as part of the “Emerging Contaminants Project,” the U.S. Geological Survey tested water samples from nearly 200 points (streams, wells and effluent samples) nationwide for the following types of substances between 1999 and 2000: human and veterinary pharmaceuticals, industrial and household wastewater products,
 and reproductive and steroidal hormones.  Links to this study and a number of related publications, along with an outline of research needs and gaps, are at the Environmental Protection Agency’s “Pharmaceutical and Personal Care Products (PPCPs) as Environmental Pollutants” page.
  

Animal Biomonitoring: The Example of Fish
The Pennsylvania Integrated Water Quality Monitoring and Assessment
 is a water quality survey carried out by PADEP that examines toxic substances and quality of waterways.  Part of the survey methodology includes fish tissue sampling for PCB’s, selected heavy metals including mercury and lead, and twenty different pesticide compounds.  Samples are generally collected during periods of low flow between August and October when reproduction is complete and a full exposure to potential toxins has occurred.  For some species, samples are collected in the spring. A normal sample consists of 10 scaled, skin-on fillets from a composite of five individuals of the fish species.  The target species is normally a representative, recreationally important species for the water body being sampled, although Channel catfish or bullhead samples consist of 10 skinless fillets and American eel samples consist of five 1-inch sections from each skinned and gutted eel.   All fish in the composite should be of the same species and approximate size.  Each sample is ground three times, with the tissue mixed between grinding to ensure a homogenous sample.  Four packets of tissue are prepared, wrapped in aluminum foil, numbered and refrozen.  These four packets are used as follows: one for metals analysis, one for PCB analysis, one for pesticide analysis, and one as backup for re-analysis, if needed. This identifies substances in PA waterways, most of which are in concordance with ATSDR substances.  

The water body assessment and data evaluation is a continuous process but not all waterways are included in the DEP’s two-year reporting cycles.  Specific waterways are targeted that have either not been assessed, have been identified as impaired and monitoring is used to measure improvement, or are being monitored to reassess no impairment.  The 2004 Integrated Report was developed using information from stream and lake surveys and other sources, including DEP’s Statewide Surface Water Assessment Program, the Non-point Source Program, and existing and readily available data submitted by external groups and agencies.  The DEP also encourages community-based citizen volunteer monitoring.  

Reel Danger: Power Plant Mercury Pollution and the Fish We Eat was a study carried out by PennEnvironment Research and Policy Center.
  The study utilized the first two years of data from the EPA’s National Study of Chemical Residues in Lake Fish Tissue.  The EPA study selected a representative sample of 500 of the estimated 270,000 lakes and reservoirs in the continental U.S.  At each lake, researchers collected composite samples during the summer and fall of one predator species and one bottom-dwelling species, each consisting of approximately five adult fish of the same species and of similar size.  Researchers analyzed fillets for the predator fish and whole bodies for the bottom-dweller fish to measure concentrations of 268 chemicals in the fish tissue.

Key findings of the study were that all of the fish samples were contaminated with mercury.  Fifty-five (55) percent of the fish samples were contaminated with mercury at levels that exceed EPA’s “safe” limit for women of average weight who eat fish twice a week.  Seventy-six (76) percent of the fish samples exceeded the safe mercury limit for children of average weight under age three who fish twice a week; 63 percent of fish samples exceeded the limit for children ages three to five years; and 47 percent of the fish samples exceeded the limit for children six to eight years.  Eighty (80) percent of the predator fish samples contained mercury levels exceeding EPA’s safe limit for women. In 18 states, 100 percent of the predator fish samples exceeded this limit.  

Fishing for Trouble, another report generated by PennEnvironment, indicated gaps in data for EPA mercury advisories to the public.
  For a number of advisories, states failed to include data on the acreage or number of miles of a water body under advisory. Thus, assuming that EPA’s data is accurate, the calculation for geographic area under advisory by state is an underestimate of the true geographic area under advisory.  Some of the EPA data for advisories is missing units (e.g. acres or miles). For purposes of the summary data in the report, it was assumed that if a state listed its other advisories for a specific water body type (e.g. lakes) using specific units (e.g. acres), then the state used the same unit for that type of water body across the state.

Another source of fish tissue samples is the U.S. EPA’s STORET (short for STOrage and RETrieval) online database.
  This system contains data collected beginning in 1999, including biological, chemical, and physical data on surface and ground water collected by federal, state and local agencies, Indian Tribes, volunteer groups, academics, and others. All 50 States, territories, and jurisdictions of the U.S. are represented in these systems. 
Human Exposure

Exposure Modeling
Direct sampling measurements (at the time of exposure) of the air we breathe, the water we drink, or the foods we eat are rarely done. Instead, human exposure to toxic substances is often estimated from other data by mathematical exposure modeling.  Data commonly used for exposure modeling include release data (e.g., TRI), ambient environmental monitoring data (e.g. air quality), estimates of contaminated food intake obtained by population-based dietary surveys such as the National Health and Nutrition Examination Survey (NHANES),
 activity surveys such as the National Human Activity Pattern Survey (NHAPS),
 biomonitoring measurements taken from groups of people with known exposures, and epidemiologic studies.  

A wide variety of factors (e.g., atmospheric conditions, distance from sources, time spent in various activities, etc.) are entered into exposure models to attempt to simulate conditions that accurately reflect what exposures actually occur for a given individual. Biology, chemistry, physics, and math may all play a role in developing models, and model equations are often quite complex with multiple variables. The validity of exposure estimates produced by model calculations thus depends on both (1), the quality of the data that enter the model, and (2), the accuracy and completeness of the model’s assumptions. A few examples of the uses of modeling to estimate exposure are CHAPIS (the Community Health Air Pollution Information System),
 Scorecard,
 and the Food Safety Risk Analysis Clearinghouse.

Community Biomonitoring

Biomonitoring is the direct measurement of people's exposure to toxic substances in the environment by measuring the substances or their metabolites in human specimens, such as blood or urine. Biomonitoring measurements are the most health-relevant assessments of exposure because they indicate the amount of chemicals that actually get into people (from all environmental sources (e.g., air, soil, water, dust, food) combined.  Biological samples that have been successfully used as biomarkers of exposure to environmental pollutants include blood, hair, fingernails and toenails, breast milk, bone, teeth, urine, and feces.

Standard approaches to biomonitoring include blood and urine screening for toxic substances. Common substances tested include PCBs, dioxins, furans (byproducts of PVC production, industrial bleaching and incineration), heavy metals, organochlorine insecticides, organophosphate insecticide metabolites, phthalates (plasticizers), and volatile and semi-volatile organic chemicals such as ethyl benzene. Biomonitoring of workers potentially exposed to harmful chemicals in the workplace is required by law in many industries. Lead screening is the most common form of community biomonitoring for environmental exposures, but this section looks at other examples as well.

The CDC Second National Report on Human Exposure to Environmental Chemicals presented biomonitoring exposure data for 116 environmental chemicals in the civilian U.S. population over a 2-year period from 1999 to 2000.
  Scientists from CDC's Environmental Health Laboratory measured chemicals or their metabolites (breakdown products) in blood and urine samples from selected participants in the National Health and Nutrition Examination Survey (NHANES).  The sampling plan followed a complex, stratified, multistage, probability-cluster design to select a representative sample of the civilian, non-institutionalized population of the United States. The sample design included targeted sampling of African Americans, Mexican Americans, adolescents (aged 12-19 years), older Americans (aged 60 years and older), and pregnant women to produce more reliable estimates for these groups. In 2000, targeted sampling of low-income whites was also included. The NHANES protocol includes a home interview followed by a standardized physical examination in a mobile examination center.  The age range for which a chemical was measured varied.  For lead, ages 1 and older yielded a sample size of 7970, whereas for p,p'-DDE (an organochlorine pesticide), ages 12 and older yielded a sample size of 1964.  The CDC reports that this report gives first-time information about exposure levels for many chemicals in the US population.  Future reports can be used to answer questions such as: Are exposure levels increasing or decreasing over time?  Are public health efforts to reduce exposure working?  Do certain groups of people have higher levels of exposure than others?  
The Body Burden Report by the Environmental Working Group
 tested the blood and urine of 9 adults for even more chemicals than those investigated by the CDC (210) occurring in consumer products and industrial pollution.  Of the 167 chemicals found, 76 cause cancer in humans or animals, 94 are toxic to the brain and nervous system, and 79 cause birth defects or abnormal development. 
Local Biomonitoring

The Allegheny County Childhood Lead Poisoning Prevention Program (CLPPP) conducts blood lead screening for children ages 0-6 door-to-door in high-risk communities and at fixed-site locations such as day care facilities, head start programs, and health fairs.  Laboratory testing services are provided by the Allegheny County Division of Laboratories.  Pennsylvania is part of CDC’s Blood Lead Laboratory Reference System (BLLRS), a standardization program designed to improve the overall quality of laboratory measurements of lead in blood. In Pennsylvania, 11 laboratories participate in BLLRS. The program, funded under a grant from the CDC, allows these laboratories to evaluate their performance on laboratory tests, providing materials free of charge four times a year.
Screenings are performed year round and are on-going.  Approximately 4000 screenings occurred last year and there were approximately 300-400 cases identified as having a blood lead level in excess of the guideline of 9mg/dl established by the CDC.
  The population of children ages 0-6 is approximately 72,000.
  The coordinator identified several difficulties in reaching children in this age group and stated that there is still not enough screening going on in the county.  Difficulties range from the ineffectiveness and inefficiencies of the door-to-door screening method, problems in managing identified cases, and the public’s lack of awareness about the effects of lead on child development.  Improvement in monitoring blood lead levels in the county could be achieved by increasing the number of screenings conducted by private physicians.
 

Many states, including Pennsylvania, target their screening resources to children considered at highest risk.  This approach makes good use of limited funds but does not necessarily produce data representative of all children aged 1-5 years. Therefore, estimates obtained from state and local surveillance data cannot be directly compared to NHANES.
  
The PA State Department of Health maintains the Blood Lead Surveillance System.  Laboratories approved to perform blood analysis for lead are required to report blood lead levels for individuals up to the age of 16 and pregnant women.  In 2002, the DOH reports data for 71,776 children under age 16 screened out of an estimated state population under age 16 of 2.5 million.  Philadelphia County reported the largest number of screenings at 37,637, followed by Delaware, Montgomery, and Allegheny.
  Besides lead screening, there is currently little biomonitoring in Pennsylvania. In fiscal year 2001, NCEH (CDC’s National Center for Environmental Health) awarded a planning and capacity assessment grant to Pennsylvania to develop a plan for implementing a biomonitoring program for the state. The goal of the grant was to allow the state to make decisions about which environmental chemicals within its borders were of health concern and to plan for measuring levels of those chemicals in the Pennsylvania population. This grant was not refunded.

Other Examples of Biomonitoring

Other states (e.g., California
) and countries have made extensive use of biomonitoring. For example, one approach to measure a community’s exposure to environmental pollutants is to examine breast milk. Sweden’s national breast milk monitoring program led to important advances, such as voluntary and government regulations of flame retardants after the levels in breast milk increased dramatically over a short period.  A Breast Cancer Fund and EPA-funded study in Torrance, the Central Valley, and Marin County, CA began to collect breast milk from mothers of newborns demonstrate, in part, how researchers can conduct biomonitoring in a particular community without alienating its residents.  Legislation was proposed, but was not passed, to develop a community-based participatory program to breast milk biomonitoring (CalBBC).  The Collaborative on Health and the Environment’s Breastmilk Monitoring Discussion Group has addressed how communities can best engage with researchers to make sure their concerns are dealt with and how data might be shared with community members and with members of the media.  One of the concerns with breast milk testing is that women could be deterred from breastfeeding once breast milk monitoring increases public awareness about the kinds and quantities of chemicals found in our bodies. 
The future development of biomonitoring as a tool for exposure assessment in community settings will depend on our ability to accurately and cost-effectively test for substances of interest in the body as well as the time, expense, and expertise needed to conduct such programs using sound epidemiological methods. In New York State, for example, a CDC-funded program is allowing the development of several innovative targeted pilot biomonitoring programs. These include (1), a program testing urine samples of children in New York City potentially exposed to mercury in religious rituals, (2), a program testing urine cotinine levels as a marker for exposure to second-hand smoke following a statewide ban on smoking in public places, (3), a program testing angler’s blood serum for PBDEs, (4), a program testing children’ urine for poly-aromatic hydrocarbons as a marker of exposure to diesel exhaust, and (5), a program examining the blood and urine of workers at the World Trade Center after 9/11 for a wide range of toxins, including dibenzofurans, dioxins, PCBs, and trace metals. 

Case Study #4: Hair Analysis for Mercury in Environmental Journalists
At the 2004 annual meeting for the Society for Environmental Journalists (SEJ) at Carnegie Mellon University, Dr. Jack Spengler and colleagues at the Harvard School of Public Health conducted a study of mercury exposure using hair as a biomarker.
  Dr. David Senn, a co-investigator on the study, explained the principle: “As new hair forms under the scalp, it comes in contact with blood and, consequently, circulating methyl mercury. The forming strands incorporate amounts of methyl mercury that are proportional to the levels circulating in bloodstreams. It takes about 30 days for 1 cm of new hair to develop before it pops through the scalp, and so a hair snipped closest to the head reflects methyl mercury levels in the body from the most recent months.”
 The study, funded by the Heinz Foundation and in partnership with SEJ and PennFuture, examined hair samples from 260 SEJ conference attendees. Participants also completed surveys, supplying demographic information and quantifying their fish consumption habits.  Results of the study were reported in a special session at the end of the conference and indicated the following:

· 27% of participants had Hg hair concentrations that were greater than the 1 µg/g (1 ppm) level corresponding to the USEPA reference dose (RfD) for methyl mercury, The USEPA defines the RfD as an “estimate (with uncertainty spanning perhaps an order of magnitude) of a daily exposure to the human population (including sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime.”

· The number of fish meals reported consumed was a strong predictor for mercury levels in hair, the lowest levels being generally found in vegetarians and vegans who ate no fish,

· Age was also found to be a statistically significant predictor of Hg levels, even after accounting for differences in fish consumption habits.

"What awful choices,” said Dr. Spengler, “we are being asked to make–lower your mercury levels by switching away from beneficial fish, instead of reducing the source of mercury with the currently affordable control technologies for power plants. It is not just the U.S. power plants that need to be controlled. When you buy the next item made in China, think of the mercury that manufacturing that product is contributing to the Alaskan salmon. And if you enjoy sport fishing in New England lakes, how do you feel when the advisories warn you not to eat what you catch?”
  

This study’s innovative approach appears to be a valuable way of increasing public awareness and involvement in monitoring human exposure to environmental toxins. Because hair sampling is relatively easy and non-invasive, participation rates for this type of study are generally high. Moreover, the study brought to light the lack of pre-existing data and public awareness about mercury exposures in the local population, provoking questions from participants such as: To what other toxic substances am I being exposed?  How can I protect myself from being exposed to these substances? and Is my government doing enough to reduce the presence of these chemicals in my environment? Beyond the important information it can yield, the direct measurement of toxins in people can be a powerful impetus for increasing protective individual behaviors as well as more generating effective public health policy.

Health Outcomes 

Having focused so far in this report on the environmental data (source data, environmental monitoring data, and bio-monitoring) that serves in the present discussion to help determine exposure to human beings, we turn now to examine the available data related to health outcomes.

All health outcomes, including mental health outcomes and those diseases primarily genetic in origin, bear some relationship to environmental factors. These environmental factors may be both physical (including the built environment) and social. Environmental factors may, for example, be the primary cause of a particular disease (e.g., asthma, certain cancers), act along with non-environmental factors to cause a disease (e.g. heart disease, depression), influence the course of a disease (e.g., asthma), or affect access to medical care for a disease (e.g., diabetes, schizophrenia).  

One central goal of environmental health is to understand and control the influence of environmental factors on the health of human beings. Yet we are exposed daily to a multitude of environmental factors, and these may affect our health, both now and in the future, in a multitude of ways. If we confine the discussion to chemical toxins in the environment, we find that, of the 80,000 man-made chemicals available today in the U.S., only a few hundred have been systematically tested for toxicity. Chemical toxins may affect every organ system in the body.  An alphabetical table of diseases and a listing of chemicals suspected to directly contribute to their causation, along with an assessment of the strength of the scientific evidence for this causation, is given in Appendix I: Diseases and Environmental Toxins Suspected to Cause Them. 
Environmental risks to communities from particular toxic chemicals are often extrapolated from occupational studies looking at the risks of such chemicals to workers. This is because (1), workplace exposures, usually higher than community exposures, often lead to detectable health effects in much smaller populations, and (2) in a controlled workplace situation it is often possible to do continuous or intermittent ambient and/or personal monitoring and thus to calculate both peak dosages and averages over time.

It is often very difficult to predict how likely it is that a given environmental factor will result in a particular health outcome for a particular person, to know whether a given health outcome is due, in part or in full, to a given environmental exposure. Likewise, at a population level, it is typically difficult to map environmental exposure-health outcome relationships geographically, or to track trends in them over time. These difficulties are often due both to (1), the inherent complexity of exposure-outcome relationships themselves (e.g., variable disease expression, diseases caused by many factors, long periods of time separating exposures and diseases) as well as to (2), inadequacies in the available exposure and outcome data. The 3 main types of epidemiological studies used to examine exposure-outcome relationships are (1), case-control studies (comparing a group with a certain health outcome with another group without that outcome in terms of past environmental exposures), (2), cross-sectional studies (comparing groups at a single point in time in terms of both exposures and outcomes), and (3), cohort studies (following groups with different exposures over time to see which individuals develop disease). All three of these studies depend on clear definitions and accurate measurements of both exposures and outcomes. Good exposure and outcome data, when available, can often allow for meaningful answers to environmental health questions even in the face of the complexities of a particular exposure-outcome relationship. Conversely, if such data are not available, such answers are typically impossible to obtain. 

General Nature of Health Information
Although it might seem that it would be easier to obtain health information about a group of people living in a certain place than to obtain environmental information about that place, this is not always the case. Some environmental data, as for example the levels of certain chemicals in the air, can be monitored mechanically, whether continuously or at periodic intervals. This is not possible for health outcomes, which must be reported or detected in order to be known. If people get sick with a certain disease, but do not either seek health care (or die), the disease will not appear on any information “radar screen”. 

A general model of the steps in the pathway that health data must follow in order to be available as information, from the individual through a health care system to an information system, is this:

Risk of exposure or disease (e.g. based on residence, as in a census)( (Possible) biomarker of exposure( (Possible) marker of sub-clinical disease( Clinical disease (or death)( Contact with health facility( Accurate diagnosis( Adequate record-keeping( Reporting of health facility to a database( Availability of the database( Analysis of and reporting from the database.

In addition to this pathway through the health system, wherein health outcomes are passively detected depending on whether individuals seek treatment, it is also possible to conduct surveys, screenings, or studies that actively detect risk, exposure, sub-clinical disease, or clinical disease. These surveys, screenings, and studies are sometimes the only way that the incidence and prevalence of an exposure or health outcome can be known in a population. They are especially important to understanding disease in medically underserved populations, such as low-income and minority groups, whose disease profiles may be underrepresented in data from health facilities. Yet it should be borne in mind that surveys, for example, are expensive in terms of the required time (e.g., 9-12 months for planning, collecting, processing, and analyzing a personal interview type survey, 4-6 months for a telephone interview survey), staff (for survey design and data collection, management, and analysis), and money involved (e.g., $100 per personal interview and $70 per telephone interview for the National Health Interview Survey several years ago).
  Many organizations that may be interested in investigating environmental health issues simply do not have these resources available.
It should also be mentioned here that personal health data, unlike environmental data, often involves issues of privacy and confidentiality. Sharing of health related data by health facilities requires adherence to such laws as HIPAA., the Health Insurance Portability and Accountability Act,
 whereas collection and use of health data from schools requires adherence to the Family Educational Rights and Privacy ACT (FERPA).
 In addition, gathering health information about an individual may require that individual’s signed informed consent and, if done for research purposes, pre-approval by the Institutional Review Board (IRB) of the responsible university or organization. 

Figure 5: Common Sources of Health Data
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Health Outcomes Data Sources and Systems

This section will review the major health data available to public health departments, researchers, and (sometimes) the public at large. Locally, the Allegheny County Health Department (ACHD) gathers and maintains its own public health information databases, subsequently reporting these data to the state Department of Health (PaDOH), while data from surrounding counties are gathered and maintained directly by PaDOH. It is possible for the public to readily query a few of these databases online. EpiQMS (Epidemiology Query and Mapping System), for example, is an interactive health statistics website developed by the Pennsylvania Department of Health in collaboration with the Washington State Department of Health. The system uses state, regional, and county population, birth, death, and cancer datasets and SVG (scalable vector graphics) technology. Users of the system “can produce numbers, rates, graphs, charts, maps, and county profiles using various demographic variables (age, sex, race, etc.)”. 

 Reports from public health departments themselves often make use of multiple data sources. The Pennsylvania Healthy People 2010 Report,
 for example, is based on analyses of data from the United States Bureau of the Census, the National Immunization Program (NIP), the CDC’s National Center for Health Statistics, the PA Health Care Cost Containment Council (PHC4), the ChildLine and Abuse Registry of the PA Department of Public Welfare, the Behavioral Risk Factor Surveillance System (BRFSS), and the PA Department of Health’s own Bureau of Health Statistics and Research, Bureau of Epidemiology, and Division of School Health.
PaDOH also makes a very useful “Electronic Guide to Health Statistics” available online. This website gives direct links to internet health data report sources related to many health and disease subjects for Pennsylvania and its Counties and Communities. Information is also supplied on the content and geographical detail available for these sources. A few of these data sources are examined below. They include: 
· Birth and death records and infant mortality

· Hospital discharge data

· Pennsylvania's National Electronic Disease Surveillance System (PA-NEDSS) 

· Cancer Registry Data

· Chronic Disease Tracking in Pennsylvania

· Real-time Outbreak Disease Surveillance (RODS) System

· Behavioral Risk Factor Surveillance System (BRFSS)

Birth and Death Records and Infant Mortality

The county and state health departments maintain both birth and death records, including an infant mortality database with death records matched to birth certificates. Since 2002 both primary and underlying causes of death are listed by ICD-10 code. These data, when de-identified are coded down to the census tract level and could thus be spatially and temporally correlated, for example, with census data or environmental data. There are a few practical applications of this data, but the coarseness of the geographical unit, the lack of known information about potential confounders (e.g., smoking) and length of time at place of residence are some of the major limitations on its usefulness for environmental health studies. 

Hospital Discharge Data

The Pennsylvania Health Care Cost Containment Council (PHC4) is a state agency that collects data quarterly from every inpatient discharged from all hospitals (including general acute care, psychiatric, rehabilitation and long term acute care hospitals) in the state of Pennsylvania, as well as data such as surgeries, endoscopies, chemotherapies and certain cardiovascular procedures from ambulatory surgical centers. PHC4 checks the data for inaccuracies and provides feedback to facilities, but data accuracy is of course ultimately reliant on the facilities themselves. PHC4 users include hospitals, state government agencies, university researchers, commercial vendors, and other non-commercial users. Data fields in the datasets include clinical information such as Diagnosis Related Groups (DRGs), Major Diagnostic Categories (MDC’s), diagnosis and procedure codes, and utilization data. De-identified datasets are available from PHC4 on a fee schedule. Standard data sets include data for a single quarter for each hospital and ambulatory surgical facility in the state, each of the 9 state regions, and the state as a whole. Customized data sets are available as well (e.g., for all cases of breast cancer in Allegheny County), either in customized reports (in Excel format) or as data sets for further analysis. 
There are a few major limitations to the PHC4 data.  Spatial information is limited to ZIP code of hospital or residential address, which makes it impossible to tease out individuals within a very small radius of a pollution source.  In addition, in a rural area a person with a post ofiice box in one zip code may live in another.  Besides these limitations on spatial accuracy, patients who visit a hospital multiple times for the same condition add error to incidence and prevalence calculations.

Pennsylvania's National Electronic Disease Surveillance System (PA-NEDSS) 
Certain diseases, especially infectious diseases (e.g., HIV/AIDS, STDs, vaccine-preventable diseases, tuberculosis, rabies), are reportable.  This means that it is mandatory for all health personnel encountering patients with these diseases to report cases to a health department. To track these diseases, Pennsylvania participates in the National Electronic Disease Surveillance System (NEDSS), wherein diagnoses and case histories from all laboratories in the state feed into a common database via electronic laboratory reports (ELR).  NEDSS is an evolving initiative whose mission “is to design and implement seamless surveillance and information systems that take advantage of the best information and surveillance technology”.
  NEDSS is intended to be a system for the continuous automatic capture and analysis of electronic data, and to assist with monitoring disease trends, informing policy, identifying research needs, and guiding prevention and intervention programs at the local, state, and national levels.

In PA-NEDSS, along with its infectious disease surveillance functions, blood lead levels are also reported and analyzed in the Lead Program. The system allows for an ongoing electronic record of case management and investigations management and has analysis and reporting (A&R) functionality that allows public health staff to easily create reports, charts, and graphs containing disease data that is updated on a daily basis. Although the Pennsylvania Lead Program is still limited by the uneven coverage and frequency of screening exams, PA-NEDSS allows for excellent capture and reporting of those exams that do occur.

Cancer Registry Data

Sometimes a larger-than-expected number of a certain adverse health outcome (such as cancer or birth defects) occurs in a group of people living in the same community or employed at a common workplace. This is known as a disease cluster. If the group of people in which the cluster occurs is thought to have had a common exposure, a cluster investigation may take place, wherein environmental exposures in the population are examined retrospectively (backwards in time). In 1997, for example, Pennsylvania registered 25 cancer cluster investigation requests, the 11th highest number of in the U.S.
. The Commonwealth has a standard protocol for responding to these requests, but the availability of baseline incidence data for the community is critical for a successful cluster investigation. This community incidence data is available for cancers through a tracking system known as a disease registry. Such a registry, to be most useful, should be statewide and updated continuously. It should also integrate data from multiple sources, including passive case detection by health facilities as well as active surveillance by public health officials.

Registry data are very helpful in elucidating relationships between environmental factors and health outcomes. Cancer registries are the prototypical health registry, and in many parts of the country cancer is still the only chronic disease health outcome that has a registry available for examining its relationship with environmental factors. Cancer registries gather data from hospitals, outpatient facilities, and laboratories into a single repository at the state level. This data, for a given case, will include such information as cancer type, stage at diagnosis, and treatment received. When combined with patient demographic information, cancer incidence and prevalence rates can be mapped geographically, measured over time as trends, and estimated for various sub-populations, such as ethnic groups and age groups.

Since 1994, in an effort to support the development of uniform high-quality cancer registry data at a national level, the United States CDC (Centers for Disease Control and Prevention) has administered the National Program of Cancer Registries (NPCR). This program supports improvements in the quality and use of state cancer registry data through (1) financial assistance, (2) technical assistance such as the development of data transmission software for health facilities, (3) training and information sharing meetings for state registry personnel, (4) assistance with data analysis, reporting, and research. Although not yet integrating data from all states, a Nationwide Cancer Surveillance System has been instituted by NPCR since 2001. This system will have greater statistical power than individual state registries and so potentially be able to uncover more relationships between environmental factors and cancer outcomes, including less common exposures, rarer cancers, and cancers in population subgroups such as ethnic minorities.

In 1997, NAACCR (North American Association of Central Cancer Registries), in cooperation with the CDC, began reviewing the completeness, accuracy, and timeliness of state cancer registry data. In 2003, 35 states achieved Certification Awards from NAACCR (based on their 2001 data). Pennsylvania was not among these for this year, although the Commonwealth has earned the Certification Award in the past
. 

The Allegheny County Health Department wishes to link the Cancer Registry to county birth and death data, as this connection doesn’t currently exist.

Chronic Disease Tracking in Pennsylvania

Pennsylvania was recently awarded $600,000 from the CDC to begin developing a tracking system for asthma, and the development of this system is underway
. There is particular interest in developing better school-based asthma surveillance systems. According to the PA Department of Health, more than 180,000 students (8.6% of all students) in Southwestern PA were diagnosed with asthma in 2001-2002.
  The PaDOH Bureau of Epidemiology’s Division of Environmental Health Assessment is currently investigating the two school districts with the highest asthma prevalence in the state (in McKean and Berks Counties).  As part of this work, parents and school nurses fill out questionnaires that include questions about a number of environmental factors that may be contributing to children’s asthma.  

Other than asthma, as is true of most other states, Pennsylvania has no accurate tracking systems for non-cancer chronic diseases in which environmental factors may play an important role. These diseases include learning disabilities in children, neurological problems in the elderly such as Alzheimer’s and Parkinson’s, very common diseases such as heart disease and diabetes, or rarer diseases such as lupus and sarcoidosis. Tracking systems for these and other diseases, if available, could potentially uncover relationships between exposures and disease, facilitate more timely and effective cluster investigations, allow better identification of disease trends, and provide more accurate information to communities about specific environmental health risks that they face
. 

Finally, it should be mentioned that Pennsylvania is now developing a birth defects registry, but lags behind many other states in this process
. 

Real-time Outbreak Disease Surveillance (RODS) System

Developed by the RODS Lab, a collaboration between University of Pittsburgh and Carnegie Mellon University staff, RODS is a public health surveillance system that has collected de-identified clinical data from hospitals in Pennsylvania since 1999, and allows real-time monitoring for particular health complaints or syndromes (i.e., sets of symptoms). Currently collected data include age, time/date of visit, gender, home/work ZIP codes, and the patient’s chief complaint.
 Although developed and expanded chiefly as an early warning system against bioterrorism, certain components of RODS might also be useful for environmental health applications.  In the opinion of the project’s director, the real-time actual data currently collected would be of limited use due to such factors as outcome prevalence being too small or too delayed to draw generalizations.  In addition, the “chief complaint” may capture only part of the patient’s problem, and may or may not reflect their later diagnosis.  However, the expertise that the lab has in designing algorithms to work around data limitations might be useful for environmental health The data are currently available only to health department officials who have permission to access the system.
 

Behavioral Risk Factor Surveillance System (BRFSS)

We focus on the BRFSS as an example of an important survey-based source of local health data. Since 1989, Pennsylvania has participated in the BRFSS, a cross-sectional random telephone survey of non-institutionalized adults conducted on a monthly basis by all state health departments, with financial and technical assistance from the CDC. For the survey, states utilize standard procedures wherein BRFSS interviewers ask questions from standardized questionnaires related to behaviors associated with preventable chronic diseases (including smoking, obesity, etc.), injuries, infectious diseases, clinical preventive practices, and health care access and use. For a given state in a given year, the BRFSS questionnaire is comprised of core questions, optional modules, and state-added questions. In 2002, for example, Pennsylvania used modules for arthritis, folic acid, heart attack and stroke, and tobacco indicators, and also added questions for injury, lead poisoning, oral health, osteoporosis, skin cancer, smoke detectors, and chlamydia awareness. States forward completed responses to the CDC, where they are aggregated into monthly data for each state and published online
. The Pennsylvania state reports for 1997-2002 are at (WEBSITE
) Annual BRFSS questionnaires dating back to 1991 are also available online.
 
For Allegheny County in 2002 the Office of Health Survey Research of the Department of Behavioral & Community Health Sciences at University of Pittsburgh's Graduate School of Public Health, under contract from the Allegheny County Health Department, conducted an expanded behavioral health risk survey, modeled on the BRFSS, of 4,750 adult County residents. Interestingly, this questionnaire also asked about perceived risks from environmental hazards ranging from crime and violence to lead-based paint. Results are available on the ACHD website.

Case Study #5: Is Autism Related to Industrial Mercury Releases?

Autism is a developmental disability that begins in childhood. People with autism typically exhibit repetitive behaviors and problems with certain social and communication skills. Both genetic and environmental factors are thought to play a causative role in autism, but the exact role of individual factors is still largely speculative.
  For example, a few years ago, thimerosal, an ethylmercury-containing compound used as a preservative in vaccines since the 1930’s, was suspected to be contributing to rising autism rates. Although subsequent evidence seems to refute the association
, the Public Health Service agencies and the American Academy of Pediatrics recommended in 1999 that, as a precaution, thimerosal no longer be used in vaccines.
There are indeed indications that autism has been on the rise in the U.S. and elsewhere. For example, according to Individuals with Disabilities Education Act (IDEA) data, new cases of autism among persons aged 6-22 increased from15,880 in 1992 to 141,022 in 2003.
 This increase in persons identified as eligible for services under IDEA, however, does not necessarily mean that autism is more common: it may simply reflect changing medical and legal standards for diagnosis. According to the CDC, the actual number of people with autism in the U.S. is not known, nor is it known whether there has been a true increase in recent years. Population-based prevalence studies are expensive and time-consuming. 
 
 For example, in late 1997, in response to concerns expressed by a citizen’s group in Brick Township, the New Jersey Department of Health and Senior Services, along with the CDC and the ASTDR (Agency for Toxic Substances and Disease Registry) conducted a study to determine the true prevalence of autism in Brick Township and its relationship to environmental factors. This study actively sought out suspected cases of autism from special education records, records from local clinicians, lists from community parent groups, and volunteers, and then conducted an extensive clinical assessment of these suspected cases to verify or rule out the diagnosis. 

A study published in 2005 
 found a correlation between industrial mercury releases and autism counts in Texas school districts. The study linked TRI data on mercury releases from industrial facilities with administrative data from the Texas Education Agency (TEA) from school years 2000–2001 detailing autism counts from 1184 school districts in 254 Texas counties. This type of study is known as an ecological study because it looks at data on exposures and outcomes at the aggregate rather than the individual level. While ecological studies cannot prove that a certain factor causes a certain disease, they can provide valuable clues about links between environmental factors and health outcomes, and can also suggest areas where more detailed research is needed. And yet, in order for researchers conducting such studies to even begin to link health outcomes in a group of people to environmental exposures, they must first of all be able to map good data about the incidence and prevalence of their health outcomes in time and space. To be useful, these data should be reliable and complete, or at least representative. The fact is, however, that for many health outcomes such data have not yet been collected. In the case of autism and mercury, before attempting to answer questions about whether they are linked, we ought to first look at the quality of the data that we could possibly use to try to answer those questions. Moreover, if the data are found to be insufficient, we can try to improve its quality so that we can then be in a position to answer such questions. 
In an effort to improve autism tracking, CDC now funds ten ADDM (Autism and Developmental Disabilities Monitoring) Network projects in eleven states (Alabama, Arizona, Arkansas, Florida, Illinois, Missouri, New Jersey, South Carolina, Utah, West Virginia, and Wisconsin).  In Pennsylvania, The University of Pennsylvania/The Children's Hospital of Philadelphia Center for Autism and Developmental Disabilities Epidemiology is the CDC CADDRE (Centers of Excellence for Autism and Developmental Disabilities Research and Epidemiology) program studying autism. This Center is now using multiple sources to obtain a more complete estimate of the number 8-year-olds in Philadelphia County with autism. It is also part of the National CADDRE Study, a case-control study looking at possible environmental causes of autism.

Psychological Health Outcomes Data
No discussion of data on health outcomes related to the environment is complete without consideration of data on psychological health outcomes.  For purposes of this report, psychological health does not include neurological disorders such as autism and learning disabilities, i.e., those which have a largely physiological basis, and are considered separately above.  While neurological conditions are included in some the information sources on psychological health, our focus here is upon data outcomes with an emotional or perceptual basis linked to one’s environment.  This may include depression, stress, anxiety, and outcomes and behaviors linked to one’s state of psychological well-being.  However, one should not discount that fact that psychological factors such as stress are, in turn, linked to physiological conditions such as suppressed immune response
 and heart disease.
 
Environmental factors can influence mental health in numerous ways.  For example, the features of a person’s perception of their environment may affect their attitudes and behaviors.  As discussed later under the Built Environment section, several studies by Kuo et al. illustrate that the presence of trees and green spaces can influence children’s school performance, crime rates, and violent behavior.
  Additionally, environmental factors may stimulate behaviors beneficial to mental health either directly or indirectly—for example, a nearby trail may encourage a person to engage in physical activity, which may in turn lessen depression and stress levels.

As with physical health, several different types of outcome data for mental health exist.  Although the aggregate levels at which many of them are readily and publicly available are not geographically detailed enough for serious environmental health research, we list a few of them below.  This will at least provide some starting points for obtaining more detailed data if necessary.  

Mental Health Service Utilization Data  

These data sets may be very fragmented due to different funding streams and administrative oversight for services.  For example, public agency datasets will exclude individuals whose treatment is not partially or entirely covered by public funds, e.g., those pay out-of-pocket for private treatment.  Laws originally set up to protect individual privacy can make it difficult for bureaus overseeing different types of services to the same individual to share information with one another.
  Also, many individuals from low-income backgrounds have poorer access to care, either due to lack of health insurance or other coverage, difficulty obtaining transportation access to health care providers, a lack of time to spend waiting in exceptionally crowded facilities (e.g., hospital waiting rooms in underserved areas), schedule constraints due to job and family (e.g., a single mother working two jobs that offer little or no sick/vacation leave), or lack of education regarding the importance of preventive treatment.  Thus, their mental health conditions may never even show up in service utilization data.

The Pennsylvania Health Care Cost Containment Council (PHC4) dataset described above contains information on individuals involuntarily admitted for emergency treatment “necessary to protect the life or health, or both, of the individual or to control behavior by the individual which is likely to result in physical injury to others.” 
, 
  The Allegheny County Department of Human Services (DHS) maintains various datasets internally, but privacy and confidentially concerns must be addressed before such data can be shared more openly.  Additionally, limited treatment data, aggregated for large areas, are available online.  Within the U.S. Department of Health and Human Services, the Substance Abuse and Mental Health Services Administration’s (SAMHSA) Office of Applied Studies website provides data including state and county-level statistics on substance abuse treatment admissions, and metropolitan area statistics for drug-related emergency room visits and drug-related deaths.
    

Data on Educational Test Performance and School Attendance 

A child’s environment may impact such psychological health factors as their ability to pay attention in school and self-discipline, which in turn may be reflected in their performance on standardized educational tests
 and behaviors such as school attendance rate.  School-district level data for the entire state is available through Standard and Poor’s School Evaluation website.
  These include data on standardized test passing rates, attendance rates, dropout rates and disciplinary sanctions, along with various other school district characteristics (e.g., spending per student and percent economically disadvantaged) that also impact these data—and must thus be controlled for in any statistical study.  Some of these data are also available through the Pennsylvania Department of Education’s website,
 and accompanying school-level demographics can be obtained through the Pittsburgh Public School Data Atlas at the University of Pittsburgh’s Visual Information Systems Center.
  

Child Developmental Disabilities: School Special Education Data

Section 618 of the Individuals with Disabilities Education Act (IDEA) requires school districts to annually report data on enrollment numbers for children receiving special education services to the U.S. Department of Education.  These include data on children ages birth through 2, and 3 though 21+.
   Although it includes primarily neurological disorders, which are addressed above, it also includes some psychological conditions.  The Pennsylvania Department of Education’s “Penn Data Special Education Reporting System” reports include numbers of enrolled children with conditions including mental retardation, hearing impairments, speech or language impairments, visual impairments, emotional disturbance, orthopedic impairments, specific learning disabilities, deaf-blindness, multiple disabilities, autism, and developmental delay.
  These reports include data summarized for each of Pennsylvania’s 29 intermediate unit regions, as well as school districts within each region and charter schools, for school years 1990-1991 through 2003-2003.  The U.S. Department of Education’s IDEAdata.org website also has state-level reports with much of this information.
 

Crime and Violent Behavior

As discussed later under the Built Environment section, one’s environment may elicit psychological and behavioral responses—i.e., lack of exposure to green space may be linked to violence and criminal behavior.
, 
   In addition to the Pittsburgh Police Department reports data listed in the Built Environment section, some data are more easily accessible but on a larger geographic scale.  The FBI Uniform Crime Reports (UCR) include arrests and reported offenses collected and reported by local police departments.  Data are broken out by different categories of crime, including violent versus non-violent offenses.  One should keep in mind that these do not reflect data such as 911 calls where police were dispatched, but no report was filed.  Some crime information at a sub-city level, including data on serious assaults and homicides for Pittsburgh, is available at the website of the National Consortium on Violence Research (NCOVR),
 headquarted locally at Carnegie Mellon University’s Heinz School of Public Policy and Management.  As for school violence, the State Department of Education’s School Violence and Weapons Possession Reporting System includes county-level data for the 1999-2000 through 2002-2003 school years.
  Data on reported and investigated child abuse and neglect, another type of violent behavior, is maintained by the Pennsylvania Department of Welfare, Office of Children, Youth and Families.
  Death records, mentioned earlier in the Health Outcomes Section, include causes of death such as homicide.
  For most types of crime and violent behavior data, however, keep in mind that a great deal may never even be reported.

Qualitative Survey Information  

This may include self-reported perception of psychological well-being, behaviors associated with psychological well-being, and utilization of mental health services (e.g., “How often do you visit a counselor for depression?”).  Due to the cost and effort of gathering such data, they are generally for a small proportion of people over a large geographic area, or a somewhat larger proportion of people within a very limited geographic area.  The Behavioral Risk Factor Surveillance System (BRFSS) mentioned earlier, which included an expanded example for Pittsburgh,
 includes data on self-reported alcohol use.  The National Institute of Mental Health’s Epidemiologic Catchment Area (ECA) Program surveyed more than 20,000 respondents across five cities in the early 1980s.  Its goals included gathering data on the prevalence and incidence of 17 major mental disorders.
, 
  In the early 1990s, the National Comorbidity Survey (NCS) sought to gather data on mental health disorders using a nationally representative sample.  These respondents were interviewed again in 2001-2002 for the NCS-2, and 10,000 new respondents were added through the NCS Replication Survey (NCS-R).
, 
  These studies may serve as models for gathering more comprehensive data in the Pittsburgh region, with sample sizes large enough for analysis alongside small-area environmental factors.  

General Psychological Health Data Limitations

Psychological health data have a few general limitations.  One is that a particular psychological illness or condition may or may not be reflective of an individual’s more global mental health or state of psychological well-being, or their perceived quality of life.
  Frequently, we have only a small piece of the overall picture.  Additionally, a person’s current condition may have been shaped by previous experiences in a completely different environment.  A child attending school in one district may have been born and raised in a community with a completely different mix of environmental factors.  Furthermore, whereas many physiological conditions can be represented by data on a simple binary basis (e.g., either a person has had cancer or they have not), many psychological conditions may be better represented on a continuous scale (e.g., sometimes sad, always sad) that may not be accurately represented in a data set.  Having a diagnosed condition such as clinical depression from the DSM, or Diagnostic and Statistical Manual of Mental Disorders, would be the closest approximation of such binary data.  Even so, mental disorders are difficult to quantify because their diagnosis often involves a certain symptom “threshold,” i.e., the individual must exhibit a certain number of symptoms over a certain period of time.
  Also, diagnoses as defined in the Diagnostic and Statistical Manual of Mental Disorders (DSM) change with each revision. 

Finally, little data exist on some pertinent topics.  For example, some evidence suggests that feelings of personal inadequacy are linked to materialistic behavior.
  This might include, for example, purchasing a larger house and larger automobile in an attempt to compensate for feelings of inadequacy.  Such materialistic behavior, in turn, may further deteriorate the environment and impact health, as described in the Consumer Demands and Polluting Activities section and elsewhere.
  While there do not currently appear to be any comprehensive data sources on insecurity and feelings of self-worth, surveys collecting such data could be informative to the environmental health community.

Built Environment and Health: 
A Focus on Neighborhoods

A recent body of literature suggests that in addition to human exposures to chemical releases, a community’s land use pattern, layout, and design can influence behaviors and impact health.
  The term “built environment” describes the constructed places people use and consists of things like buildings, transportation systems, and open spaces.  Relationships between the built environment and health do not fit into the release-exposure-outcome model that has been presented thus far. However, several characteristics of neighborhood-level built environment features are considered in this report because they are very much a part of the physical environment around us. This section, therefore, presents the view that the places where we live, work, and play can be risk factors for multiple health outcomes like injuries, respiratory conditions, and obesity.  Figure 6 shows specific theorized connections between health outcomes and neighborhood-level built environment features.  Indoor environments also affect health but, as mentioned in the Introduction, are not discussed in this report.  However, an important consideration for neighborhoods are that they are not created equally; significant differences exist between rural, suburban, and urban areas.  In addition, predominantly low-income and/or minority communities suffer a disproportionate share of lower quality housing, unmaintained public spaces, and closer proximity to polluting sources.

Figure 6: Examples of Health Outcomes that May be Related to Built Environments at the Neighborhood Level
	Built Environment Characteristic
	Consequence or Health Outcome

	Residential Factors

	Layout of community’s features including building heights and scale, street connectivity, density, and land use
	May influence a person to drive, walk, or bike which affects  physical activity and stress levels as well as ambient air quality, which relates to the occurrence and severity of respiratory illnesses  

	Appearance of local environment including vacant housing, graffiti, and litter
	

	Presence and good condition of bike lanes, sidewalks
	

	Business and Other Amenities

	Access to trails, parks, public pools, recreation and senior centers
	May influence individuals’ engagement in recreational physical activities to prevent obesity and other chronic conditions

	Access to grocery stores, farmer’s markets, fast food restaurants, and other  food establishments
	Influence nutrition (e.g., intake of fruits,  vegetables, and saturated fats)

	Transportation

	Proper roadway lighting, pedestrian walk signals, pedestrian refuge islands
	Prevention of pedestrian injures and roadway crashes

	Roadway patterns and vehicle usage
	May increase nearby residents’ exposure to exhaust pollutants


Many built environment-health linkages have been examined using GIS (Geographic Information Systems). A geographic information system is a tool for management, analysis, and display of features and attributes of places.  GIS is helpful because it visually captures the presence of features related to residential areas, business locations, and transportation systems, which can be analyzed in relation to income, health outcomes, or any other attribute that can be displayed spatially.
The following pages highlight selected literature and available data sources as they relate to the built environment.  To date, most research in this field has been in the form of cross-sectional studies that analyze conditions at a single point in time and can therefore indicate associations with health outcomes, but not causality.
  Other challenges of built environment research include (1) determining the relative impacts of multiple changes in an area over time,
 (2) determining the relative impacts of local and regional factors, and (3) determining the spectrum of individual reactions to a given environment (e.g., women, children, and the elderly may be more affected by fear of crime or violence).
  Better available data is sure to aid the development of the evidence base relating the built environment to health.
Due to limitations of time and resources, the focus has been placed on information obtainable for the City of Pittsburgh. Although differences between urban and rural environments are important, they are not covered by the present report.  The remainder of the section is organized under three main headings:  Residential Characteristics, Business and Other Amenities, and Transportation.  For a listing of data sources for neighborhood level, built environment characteristics, see Figure 7 at the end of this section.    

Residential Characteristics

This section includes a discussion of urban sprawl, neighborhood appearance and walkability.  

Urban Sprawl

Urban sprawl refers to the mass suburbanization that has dominated the American landscape since the advent of the interstate highway system after World II.
  In contrast to urban areas, sprawl is characterized by low density (few people living on large parcels), low land use mix (large areas with similar zoning and use), low connectivity of roads (lack direct routes to destinations), and lack of a downtown center.
  

Evidence of the environmental and social impacts of sprawl is well established.
  However, recent research shows that urban sprawl may also be associated with poor health outcomes where those living in sprawling communities are likely to walk less, weigh more,
 and have greater prevalence of hypertension than those living in compact counties.
  There may also be associations between urban sprawl and mental health.
 

Because there are serious environmental, social, economic, and health consequences of sprawl, it is important that we be able to measure it.  To do so, we need data.  On a regional scale, several indices have been developed that use similar data sources, but reveal different conclusions.  For example, The Brookings Institution’s “Back to Prosperity” used the indicator of land urbanized per new household to reveal the worrisome trend that the Pittsburgh Metropolitan Area is by far the worst sprawling area in the country.
  Smart Growth America developed the Metropolitan Sprawl Index, which integrates 22 variables describing residential density, land use mix, degree of centering, and street accessibility.  The corresponding county sprawl index uses only 6 of these variables, where Allegheny County was slightly more compact than the average county and Beaver, Fayette, Washington, and Westmoreland are at or slightly below the average score of 100.  

Both of these indicators use data from the US Census Bureau to assess population and household changes.  To determine land use patterns, both indicators also accessed data from the Natural Resources Inventory (NRI), which is a spatial survey of all non-federal U.S. lands.  It was conducted by the U.S. Department of Agriculture every five years between 1982 and 2000 but was changed to an annual survey in 2001.  Using photo-interpretation and other remote sensing methods, statistically sampled locations are labeled with a mutually exclusive category of use.  Data can be used to estimate land use trends for 1982, 1987, 1992, and 1997 for multi-county geographic areas.  Currently, the more recent 2001 and 2002 data are only available for larger geographic areas because of a smaller sample size of locations.

Other data sources used by the Metropolitan Sprawl Index include the following:

· American Housing Survey is conducted by the US Census Bureau for the Department of Housing and Urban Development.  Pittsburgh is one of the 47 metropolitan areas surveyed for information about housing, household characteristics, equipment, fuels, recent movers, and neighborhood quality.  The most recent data available online are for 1995.   

· Zip Code Business Patterns are extracted from the Standard Statistical Establishments List, a file of all single and multi-establishment companies created by the U.S. Census Bureau.  Data are provided on the total number of establishments, employment, and payroll for more than 40,000 zip codes nationwide.  The number of establishments is broken down into 9 employment size categories by detailed industry for each zip code.  

· Census TIGER (Topologically Integrated Geographic Encoding and Referencing) files are a digital database of geographic features such as streets, railroads, lakes, and political boundaries.  To make use of the data, a user must have Geographic Information System (GIS) software that can import these files.  With the appropriate software, a user can produce digital street maps and generate measures of street density and block length. 

Land use trends over time can also be analyzed using data extracted from satellite images.  For example, the Landsat Thematic Mapper can differentiate between 15 land use characteristics.
   Advantages of using this spatially detailed data source include the ability to examine the whole landscape, assess urban growth in all areas, and depict trends. To provide the most realistic representation of landscape patterns, information should be calculated to the smallest point (per pixel) and avoid spatial averaging over a large geographic area.   With this fine grained data, it is possible to not only identify how much and what kind of change has occurred but where it is in relation to other classes of urban development and existing land cover types.
 

Neighborhood Appearance and Safety Concerns

There is some evidence that suggests neighborhood appearance influences certain behavioral and psychological responses.  Broken windows, abandoned buildings, graffiti, illegal drug sales, prostitution, and lack of green space have been associated with increased criminal activity.
 
  . In addition, recent literature suggests that age of the housing stock
 and other aesthetic features of local environments are correlated with levels of walking
 and youth recreational activity.
  Age of the housing stock also serves as a useful indicator to measure the potential risk of childhood lead poisoning.  
Neighborhood appearance is a rather subjective term, but it can be measured using both objective data (e.g., locations of vacant housing) and perceptual data (e.g., residents’ feelings of safety).  Sources of objective measures may either come from direct observations of features in communities or from existing databases that may track certain maintenance activities or complaints.  The perceived physical environment may be assessed using population-based surveys and surveillance systems with responses aggregated to a small geographic area (e.g., census block or tract).

There are limitations to both types of data sources.
  For example, resident’s self-reports of features in their neighborhood can display less variation than do objective assessments because few may want to admit that it’s substandard.   Regardless of potential bias, which can be minimized with proper survey design, perceptual data can reveal very different information than what is possible to measure objectively.
  
The U.S. Census Bureau is a popular source for housing characteristics such as age of household and vacancy rates because it contains detailed information for relatively small areas of geography and is also consistent across the country.  When analyzing trends over time with census data, adjustments in the tract boundaries should be identified because such adjustments can distort data presentation and conclusions.  Other limitations include its ten-year timeframe and lack of parcel level information, which can be helpful when analyzing connections between the built environment and health.   

One source of local, parcel level data can be provided by the Community Information System (CIS) Project, mentioned earlier under the “Existing Endeavors” section.  Currently in its second phase of development, the project has surveyed nearly 10,000 parcels of real estate in approximately 18 neighborhoods throughout the City of Pittsburgh.  Eventually, the condition and vacancy status of all parcels in the city will be documented using a combination of data including observations from trained field workers and administrative records related to blight, disinvestment, investment, and land use.  These sources of secondary data include multiple departments within the City of Pittsburgh, Allegheny County Health Department, lien holders, and utility companies.  The project will not only centralize data from multiple data holders, but will also provide the ability for all stakeholders to understand how vacant housing impacts communities.  As the project moves forward, it will be possible to add other data sources to provide even greater utility to anyone interested in community and neighborhood level characteristics.
 

Walkability and Bikeability
Walking and biking offer multiple health benefits.  Regular physical activity is associated with lower death rates for adults of any age, decreased risk of death from heart disease, lowered risk of developing diabetes, and decreased risk of colon cancer.  Children and adolescents need weight-bearing exercise for normal skeletal development, and young adults need such exercise to achieve and maintain peak bone mass. In addition, older adults can improve and maintain strength and agility with regular physical activity, which can reduce the risk of falling and help maintain independent living. 
   

Interestingly, characteristics of the built environment found to be associated with walking for transportation differ from those associated with walking for exercise or recreational purposes.
 Regardless, many of these environmental features have already been mapped by local universities and city, county, and state departments.  In addition, walkability and bikeability audits can reveal more detailed, street level information (e.g., width, gradient, and condition of surfaces).  However, collecting these data is time and labor intensive, but training interested community members as field workers can offset some costs, while also engaging those who have the most to gain from improvements to their neighborhoods.  These audits can also help identify unsafe conditions for pedestrian and bicyclists since walking is by far the most dangerous mode of travel per mile, especially in sprawling communities where streets are built for motor vehicle use only.  Streets without safe places to walk and bicycle put people at risk, particularly children who are especially vulnerable and minority populations who suffer a disproportionate share of traffic fatalities.
  There are a wide variety of data sources available to identify safety trends for motorists, pedestrians, and bicyclists for large geographic areas such as county, state, or nation. These include the Centers for Disease Control, Pennsylvania Department of Transportation, and National Highway Traffic Safety Administration.
   The Fatality Analysis Reporting System (FARS) is a nationwide reporting system that tracks all motor vehicle traffic crashes that occur on a public right of way and result in the death of a vehicle’s occupant or a non-motorist (pedestrian or bicyclist) within 30 days of the crash.  Information from multiple sources is compiled and standardized.  However, to protect individual privacy, no personal information, such as names, addresses, or specific crash locations is coded.  Race was recently added as a field to FARS database. 
 

The Pedestrian Danger Index referenced in the Mean Streets 2004 report, published by the Surface Transportation Policy Project, combines pedestrian fatality data from the FARS system with journey to work information from the U.S. Census.  The Pittsburgh Metropolitan Statistical Area was ranked in the top 50 for dangerous streets.  One limitation of the index is that it only includes fatalities, so accidents that result in minor or even serious injuries are omitted from the calculation.  The same datasets could potentially be used to develop a bicyclist danger index.  
Using data from the Crash Outcome Data Evaluation System (CODES) is a potential way to assess the severity of injuries resulting from a motor vehicle crash.  This dataset combines police reports from the crash scene with injury outcome data collected at the scene, en route to the emergency department, at the hospital or trauma center, and after discharge.  CODES data often contain information related to the crash location such as county, census tract, police beat, street name or address, distance from a milepost or nearest intersection which permits a spatial analysis.  Aggregate reports are available via the Internet, but due to confidentiality concerns, raw data are not readily available over the web.  The CODES Board of Directors makes all decisions related to management and release of the linked data. 
  

Because it is difficult to obtain specific accident locations for a local level, a group of cyclists known as Ghost Bike has started to collect self-reported accident data from bicyclists using an online form.
  Unfortunately, due to limited financial and technical resources, they face multiple challenges with collection and analysis of this data.        

Businesses and Other Amenities 

As already mentioned, stores, post offices, parks, and other amenities that are within walking distance increase the likelihood of getting out on foot instead of using a vehicle.  However, there are other health implications because certain amenities may be more convenient in some areas while less so in others.  An analysis of the locality of food retailers in relation to neighborhood wealth revealed that there are more supermarkets, fewer fast food restaurants, and fewer taverns in the wealthier neighborhoods compared to the poorest areas.   It has also been shown that urban dwellers pay 3% to 37% more for groceries compared to suburban residents.
  Thus, financial and transportation barriers may limit people’s ability to purchase nutritious foods.  This is especially relevant for those living in predominantly minority or low-income neighborhoods.  A 2003 Carnegie Mellon Heinz School graduate project mapping Allegheny County grocery stores over population and economic characteristics yielded similar findings.
  
Business locations as well as other features of the built environment including house size, street lights, and billboards are regulated by zoning guidelines.  In order to implement the new Urban Zoning Code adopted in 1999, The City of Pittsburgh’s Map Pittsburgh Project has collected land use information from approximately 1/3 of the city’s total parcels using trained community workers.  This information is useful in understanding the mixture of uses in a neighborhood.  Even though there are over 150 categories of land use, this inventory typically can’t differentiate between a shoe store or a coffee shop.  To obtain the specific type of business or amenities present, addresses need to be compiled using sources such as Reference USA or online yellow pages.  These addresses can be geocoded (entered into a GIS program), and then mapped using spatial software.  As shown in Figure 7, this process has already been completed for common amenities like grocery stores, farmer’s markets, schools, and recreational and senior centers.  Once mapped in this method, it is possible to assess the number and types of destinations in an area, as well as distance and shortest route to them.  

Transportation

Mobile emissions from cars and other vehicles are a significant contributor to air pollution both on a regional scale and at the street level   Clean Air Task Force recently released a report documenting the health risks related to exposure to diesel exhaust.  Children and seniors are particularly vulnerable populations.  Those who operate diesel machinery, live near roadways which accommodate diesel vehicles, frequently ride on school or transit busses, and commute daily in heavy traffic also face potentially greater risks for respiratory and cardiovascular diseases, lung cancer, as well as premature death.
   
Maps of streets, bus routes, highways, busy roadways, railroad yards, busy roadways, bus depots, construction sites, and bridges can identify residential or workplace areas with potentially higher exposures.  Also, accessing historical maps and usage of roadways can be useful for identifying areas with contaminated soils from the once leaded gasoline.  

A combination of mechanical and human methods of data collection can determine the number of cars traveling on a road or people using a trail.  The Pennsylvania Department of Transportation’s Internet Traffic Monitoring System
 collates data from partners who collect counts from state and federally funded local roads.  Users of the site can choose from 12 different reports for a municipality, zip codes, intersection, PennDot route, or street name.  Typically, data are updated on a 1-, 3-, or 5-year timeframe depending upon the road.  About 30% of this raw data distinguishes between cars and trucks, but estimates are made based on this information for other road segments.
  Numbers of bicycles on the road, on the other hand, are harder to obtain using mechanical counters and usually must rely on observational methods because there are fewer of them on the road.
 

A variety of datasets can be utilized to help determine transportation patterns.   The U.S. Census provides data on means of transportation to work, but other destinations are not included.  Regional travel surveys have been conducted throughout the country as a means to fill in these gaps.  Locally, the Southwestern PA Commission (SPC)
 recently completed a survey of 2,500 households to learn of transportation patterns.  Participants filled out travel diaries detailing all types of transportation modes (car, bike, foot) for all destination points (school, grocery stores, etc.).
  SPC has published a summary report and will be analyzing the data more closely to build a local origin-destination model for the 10-county region.  Accessing the raw data may be possible once quality issues have been addressed.

Case Study #5: The Data-Gathering Process as a Path to a Healthy Neighborhood

The Healthy Neighborhoods Project (HNP), a partnership between public housing residents living in Pittsburg, CA and the local health department, exemplifies how innovative methods of data collection can in themselves yield positive outcomes.  An initial step of this project was to train interested residents in skills such as interviewing, public speaking, and community building.  The group then developed an asset/capacity map as a way of collecting and displaying information about the physical and social characteristics of the neighborhood.  In order to gather qualitative and perceptual data, a door-to-door survey was conducted by residents to assess local people’s abilities (e.g., political involvement, event organization experience, etc.).  In addition, a community mapping day was organized wherein both positive and negative features of built environment would be inventoried.  On this day, teams of youth and adults identified places selling tobacco, alcohol, and nutritious foods, as well as local businesses, transportation networks, parks, and other amenities. Specific findings included the identification of parks that needed to be made safe for kids to play, a building that could potentially be renovated for a new community center and churches that could be mobilized to improve the neighborhoods.  

HNP’s organizing efforts produced a variety of both social and environmental changes in the community.  For example, as a result of this project, tobacco billboards within the neighborhood were removed and funding was secured to develop workforce development programs, drug elimination activities, and establish a children’s soccer league.   

This brief case study illustrates the following points:
· A combination of observational and perceptual data may sometimes better reveal the eco-social context of community environmental health issues.

· The participatory community appraisal process can itself be an intervention. For example, through this process, community members may learn organizing and other skills, may gain ability to identify problems and to take action, and may even begin to feel more a part of their own communities. The participatory process can also help public agencies to build partnerships with communities to improve health.

· While a focus that is solely related to data about problems and needs may be disempowering, identification of data about community assets and capacity may empower local residents to identify solutions that they themselves can implement.

Figure 7: Data Sources for Neighborhood Level, Built Environment Characteristics
	Residential Characteristics
	Feature
	Data Type (Examples of Source)

	
	Sprawl
	 

	
	Regional land use

	Statistical survey of lands (U.S. Natural Resources Inventory
)

	
	
	Satellite images (Landsat Thematic Images
 and Keyhole interactive images
 )

	
	
	Population survey (Census Transportation Planning Package
)

	
	
	Zip Code Business Patterns (US Economic Census
)

	
	Housing density
	Zoning and building footprint maps (City of Pittsburgh
 and County GIS Dept. 
)

	
	Population density and trends
	Population survey (U.S. Census Bureau
)

	
	Street connectivity
	Maps (City of Pittsburgh-City Planning Dept. and US Census TIGER files
)

	
	Neighborhood Appearance

	
	General appearance of neighborhood
	Complaints or violations for rodent, garbage, abandoned vehicles etc.  (City of Pittsburgh-Citistats
 and Allegheny County Health Dept.(ACHD)
) 

	
	
	Experiential inventory (Carnegie Mellon University’s (CMU)’s Studio for Creative Inquiry MapHub Project
)

	
	
	Population Survey (American Housing Survey for the Pittsburgh metropolitan area but no known local data source
)

	
	Condition of housing
	Population Survey (American Housing Survey for the Pittsburgh metropolitan area but no known local data source)

	
	
	Observational inventory (Community Technical Assistance Center
 and Community Information System (CIS)
)

	
	
	Real estate records (County Real Estate Dept.
 and CIS)

	
	
	Housing complaints, building/environmental violations, or condemnation health hazard reports (City of Pittsburgh-Citistats, ACHD, and CIS)

	
	Vacant housing
	Population Survey (US Census Bureau)

	
	
	Combination of observational inventory and secondary data sources (CIS)

	
	Vacant lots
	Demolition records (City of Pittsburgh-BBI
 and CIS)

	
	
	Observational inventory (CIS and possible data forthcoming from Greenlots
) 

	
	
	Real estate records (County Real Estate and GIS Depts.)

	
	Local green space
	Maps of parks and cemeteries (City of Pittsburgh-City Planning and County GIS Depts.)

	
	
	Locations of public gardens (Western PA Conservancy
)

	
	
	Mapped inventory of street trees (City of Pittsburgh-City Planning Dept., forthcoming)

	
	
	Satellite images (Landsdat Thematic Mapper and keyhole.com)

	
	Safety concerns
	Crime occurrences from police reports (City of Pittsburgh
  and CIS)

	
	
	Population survey of perceptions of safety (No known local source)

	
	Walkability and Bikeability

	
	Location and maintenance of pedestrian crosswalks and crossing signals
	Addresses and maintenance reports (City of Pittsburgh-Dept. of Public Works
)

	
	Roadway and sidewalk lighting
	Location of telephone poles (Utility companies
)

	
	Location of sidewalks, bike lanes, and city steps 
	Maps (City of Pittsburgh-City Planning Dept.)

	
	Condition of sidewalks, bike lanes, and city steps

	Walkability and bikeability audits (No known local source)

	
	
	Maintenance reports for street surfaces (City of Pittsburgh-Public Works)

	
	Topography of land
	Maps (City of Pittsburgh-City Planning Dept. and County GIS Dept.)


	Business and Other Amenities
	Feature
	Data Type (Examples of Source)

	
	Local land use
	Zoning maps (City of Pittsburgh-City Planning Dept.)

	
	
	Land use inventory (City of Pittsburgh-City Planning Dept.and CIS)

	
	Location of public recreational facilities including trails, fields, parks, pools, and city recreation and senior centers
	Maps (City of Pittsburgh-City Planning Dept. and County GIS Dept.)

	
	Use of trails


	Electronic Counters (Old data for selected trails available from Port Authority
)

	
	
	Observational Data (Forthcoming from Friends of the Riverfront Summer 2005
)

	
	
	Population based surveys (No known local data source)

	
	Condition of fields
	Report with maps (City of Pittsburgh
)

	
	Condition of pools and parks
	Inspection results (ACHD)

	
	Location of other recreational facilities such as YMCA's, fitness gyms, etc.
	Addresses  (Reference USA
 or online yellow pages)

	
	Location of open lots appropriate for community gardens or urban farms
	See sources for vacant lots 

	
	
	Observational inventory (Forthcoming from Greenlots) 

	
	
	Topological maps (City of Pittsburgh-City Planning Dept. and County GIS Dept.)

	
	Location of food service establishments including restaurants, fast food places, grocery stores, and food pantries  
	Addresses and violations (ACHD
)

	
	
	Maps (CMU’s Heinz School
)

	
	Location of bars and liquor stores
	Addresses (Reference USA and online yellow pages)

	
	Location of post offices and curbside collection  boxes
	Addresses (US Postal Service
)

	
	Current and historical locations of industrial sources
	Zoning maps and land use data (City of Pittsburgh-City Planning Dept.)

	
	
	Addresses of TRI facilities (EPA
) or non TRI facilities such as dry cleaners, gas stations (Reference USA or online yellow pages)

	
	Location of public, private, and parochial schools
	Maps (Dept. of City Planning)

	
	Location of health care providers
	Maps of hospitals (City of Pittsburgh-City Planning Dept. and County GIS Dept.)

	
	
	Addresses of clinics and physicians (PA Dept. of Health
)

	Transportation
	Location of major roadways
	Maps (City of Pittsburgh, ESRI
, Southwestern PA Commission (SPC)
)

	
	Street traffic (automobile)
	Counts of cars (Penn Dot Internet Traffic Monitoring System,
 SPC)

	
	Street traffic (diesel)
	Location or maps of bus depots (Port Authority), maps of railroad tracks (City Planning and County GIS Depts.), location of construction projects (Penn DOT
)

	
	
	Maps of bus routes (City of Pittsburgh, SPC, Port Authority) and scheduling information (Port Authority, SPC, and CMU’s Heinz School)

	
	Motor vehicle related fatalities (Regional)
	Aggregated number of fatalities ( PA Department of Transportation
, National Highway Traffic Safety Administration
, and ACHD)

	
	Motor vehicle related fatalities (local)
	Police reports (City of Pittsburgh)

	
	Motor vehicle related injuries (Regional)
	Info from police reports and health related sources (PA Dept of Health’s CODES
)

	
	Injuries (Local)
	Self reported bike accidents (Ghost Bike
)

	
	Biker’s perceptions of safety
	Qualitative data from bikers (Bike Pittsburgh
)

	
	Commuting patterns to work
	Population survey (US Census Bureau and Census Transportation Planning Package
 )

	
	All commuting patterns
	Origin-destination surveys (SPC)

	
	Location of surface and structure parking lots, permit areas, and off street parking
	Maps (City of Pittsburgh, Parking Authority
)


Next Steps 

As previously mentioned, we intend for this document to be a starting point, a “to do” for a consolidated regional environmental health information inventory and data needs assessment.  Given the breadth of the topic, and the ever-changing nature of data, we propose the following as potential next steps:

· Solicit feedback on the initial draft from experts and non-experts for each of the areas covered by this report.  There clearly wasn’t time to speak with everyone who could have provided insight, and there are likely still errors and omissions of important items.

· Post the static document online in a format that’s easily readable and accessible, to help solicit feedback.
· Expand some of the sections on data topics that we didn’t have time to include or address in much depth.
· Determine options for posting the document online as more of a “living” interactive document that allows feedback—e.g., as a Wiki, or through incorporation into one of the online data systems being developed by other local organizations.

· Determine how this project can inform related endeavors, be they local or state-level, so that they may benefit from our work.
· Explore some of the political and systemic barriers to furthering the environmental health data base, so that future endeavors take such barriers into consideration.  While we did receive some meaningful input in this area, we do not yet feel qualified to assess such factors in an informed and constructive fashion.
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Appendix B: Counties in Definitions of “Region”

	County
	Southwestern PA Commission
	DEP Southwest Region
	Department of Health Southwest District

	Allegheny
	x
	x
	x

	Armstrong
	x
	x
	x

	Beaver
	x
	x
	x

	Butler
	x
	
	x

	Cambria
	
	x
	x

	Fayette
	x
	x
	x

	Greene
	x
	x
	x

	Indiana
	x
	x
	x

	Lawrence
	x
	
	

	Somerset
	
	x
	x

	Washington
	x
	x
	x

	Westmoreland
	x
	x
	x


Sources: http://www.spcregion.org, http://www.dep.state.pa.us, http://dsf.health.state.pa.us.
Appendix C: Map of Pittsburgh Metropolitan Statistical Area (MSA)
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Source: U.S. Census Bureau (2005).  American FactFinder.  Retrieved February, 2005 from http://factfinder.census.gov. 
Appendix D: Map of Pittsburgh Region EPA/PADEP Air Monitors 

(shown over county boundaries)

[image: image6.png]



Within Allegheny County, the Allegheny County Health Department manages the air monitoring system, from which data are reported to the Environmental Protection Agency.  According to one source, one of the Beaver County monitors near the Ohio border on the Ohio River does not actually exist.
Source: EPA Environmental Justice Geographic Assessment Tool.  Retrieved 2/05  from http://epamap13.epa.gov/ej/emej.asp?layername=county&fips_code=42003&action=assess&xl=-80.365&yt=40.6739&xr=-79.6985&yb=40.19785.

Appendix E: DEP Pittsburgh Area Ambient Monitoring Sites

(including substances monitored at each)

In the below table, QA COL stands for Quality Assurance Collocated Sampler. 1/1 denotes everyday sampling; 1/3, every third day sampling; 1/6, every sixth day sampling.  Sensors indicated by FDMS, TEOM, or BAM are continuous samplers.  All TSP samplers, (which includes within its analysis SO4, Lead, and NO3) are 1/6 samplers.  All other sensors indicated by an X are continuous monitors.
	Station Location, ID, County, and Region
	PM-2.5 

FRM
	PM-2.5

Spec.
	PM-10
	TSP
	SO4
	Lead
	NO3
	SO2
	O3
	CO
	NO2/

NOX

	FLORENCE

42-125-5001

504                                        5

Washington
	1/1
	1/6
	1/6


	
	
	
	
	X
	X
	
	X

	WASHINGTON

42-125-0200

508                                        5

Washington
	1/3


	
	
	
	
	
	
	X
	X
	
	X



	MURRYSVILLE

42-129-0006

510                                        5

Westmoreland
	
	
	
	
	
	
	
	
	X

OZONE

SEASON

ONLY
	
	

	KITTANNING     

42-005-0001

512                                        5

Armstrong
	TEOM


	
	
	
	
	
	
	
	X


	
	

	GREENSBURG    

42-129-0008

513                                         5

Westmoreland
	1/3


	1/6
	TEOM
	
	
	
	
	X
	X


	X
	X

	HOLBROOK      

42-059-0002

514                                         5


	
	
	
	
	
	
	
	X

OZONE
SEASON

ONLY

	X

OZONE

SEASON

ONLY
	X

OZONE

SEASON

ONLY
	

	PITTSBURGH    

42-003-0010

D12                                         5

Allegheny Carnegie Sci. Ctr
	
	
	
	
	
	
	
	X
	X
	X
	X



	VANPORT

42-007-0505

B05                                        5

Beaver
	
	
	
	X
	
	X
	
	
	
	
	

	BEAVER FALLS

42-007-0014

B11  / X19                             5

Beaver
	FDMS

1/3

QA

COL
	
	 TEOM
	
	
	
	
	X
	X
	X
	X

	HOOKSTOWN

42-007-0002

B23                                        5

Beaver
	
	
	
	
	
	
	
	X
	X


	
	

	BRIGHTON TOWNSHIP

42-007-0005

B27                                        5

Beaver
	
	
	
	
	
	
	
	X
	X
	
	

	JOHNSTOWN

42-021-0011

J01                                        5

Cambria
	BAM

1/3


	
	TEOM
	
	
	
	
	X
	X
	X
	X

	EAST CONEMAUGH

42-021-0808

J08                                        5

Cambria
	
	
	
	X
	X
	X


	X
	
	
	
	

	CHARLEROI

42-125-0005

M01  /  X14                           5

Washington
	1/3

QA COL
	
	TEOM
	
	
	
	
	X
	X
	X
	X



	MONESSEN

42-129-0007

M16                                       5

Westmoreland
	
	
	1/6
	X
	X
	X


	X
	
	
	
	

	STRONGSTOWN                  5

42-063-0004

Indiana
	
	
	
	
	
	
	
	X
	X
	
	X

	NEW CASTLE

42-073-0015

B21                                        6

Lawrence
	
	
	TEOM
	
	
	
	
	X
	X
	X
	X


Source: Wheitner, D. (2005).  E-mail correspondence with George Mentzer, Pennsylvania Department of Environmental Protection, Bureau of Air Quality.
Appendix F: Pittsburgh Region Carbon Monoxide Emissions 

(by Source Category for the Pittsburgh Region, 1999)
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Source: http://www.epa.gov/air/data/reports.html.  Counties included are those in the Southwestern Pennsylvania Commission’s regional definition: Allegheny, Armstrong, Beaver, Butler, Fayette, Greene, Indiana, Lawrence, Washington, and Westmoreland.

Appendix G: Map of Allegheny County Health Department Air Monitors
[image: image8.wmf]
Source: Allegheny County Health Department (2005).  Air Quality Report for Quarter Ending December 2004.  Retrieved March 2005 from http://www.achd.net/airqual/pubs/pdf/4q04aqrpt.pdf. 
Appendix H: Comprehensive Question List

This example uses one health outcome, cancer, to illustrate what might data might be collected in a more comprehensive environmental health data inventory and needs assessment.

· For this outcome, are any subsets (e.g., specific types of cancer) particularly pertinent to the topic of environmental health?

· For the following questions regarding data quality and availability, note whether anything differs for data on this subset vs. the overall dataset.

· For the Pittsburgh region, what data are available on this outcome?  This could include data that are actually compiled/reported at the local, state or national level.  

· What is/are the name of the dataset(s)?  (If more than one dataset, questions below apply to each.)

· How long/frequently have you worked with the dataset(s)?

· In what format is it available? (e.g., queryable online database, static reports, data tables)

· For what years, frequency and geographic coverage area, and level of aggregation is it available for each of the above formats?

· Who collects it?

· Where can someone go to get these data, either via internet, phone, or mail?  

· How do you obtain it, and has this process proven difficult for you in any way?   

· If any special status (e.g., university researchers only) or process is needed to get the data, what is it?

· Any costs associated?

· What kind of time lag is there between collection and reporting/availability? 

· What is the most current year available right now?  

· If it’s processed at the state level, is there a way to get it at the local or regional level sooner?

· What are major strengths/weaknesses associated with the dataset? (This could involve collection methodologies such as sample size or frequency of collection, certain populations being represented/excluded, accuracy of data entry, etc.)

· What improvements would you like to see take place in collection of this type of data? (Ask them to prioritize 2 or 3.)

· Are there any other datasets for the same outcome (existing or in development) that help to address some of these gaps?

· In a few sentences, what are the key reasons, in your opinion, that this dataset is vital to individuals interested in environmental public health in our region?

· Do you have any key statistics (i.e., using actual data) that we could use to illustrate why this dataset is important from an environmental health perspective?

· Are there any other experts in the area you’d recommend?

Appendix I: Diseases and Environmental Toxins Suspected to Cause Them
For a full version of this table including the studies cited, and sortable columns with disease categories, visit the Collaborative on Health and the Environment’s website.
  We thank the authors for their permission to reprint much of the table here.
	Disease
	Toxins - By Strength of Evidence

	
	Strong
	Good
	Limited or Conflicting

	Abnormal sperm (morphology, motility, and sperm count)
	Chlordecone, Dibromochloropropane (DBCP), Excessive heat, Ethylene dibromide (EDB), Ionizing radiation, Lead, ethylene glycol ethers/acetates
	DES/Estrogens, PCBs; Pesticides (alachlor, atrazine, 2,4-D, benomyl, diazinon, gossypol), 2-bromopropane, carbon disulfide
	Aluminum, Alkylphenols, Butadiene, Boron, Cadmium, Chromium, Dinitrotoluene, Dioxins/ TCDD, Ethanol, 2-Ethoxyethanol, Ethylene oxide, Microwave radiation, Pesticides (carbaryl, DDT/DDE, dinoseb, fenchlorphos, mirex, molinate), Phthalates (BBzP, DBP), Organic solvents [acetone, styrene, toluenediamine, toluene, tetrachloro-ethylene (PCE)]; Tobacco smoke, TNT

	Acute hepatocellular injury (Hepatitis)
	Ethanol, Halothane, Ionizing radiation; Solvents: carbon tetrachloride, carbon tetrabromide, chloroform, dimethylformamide, tetrachloroethane, trichloroethylene (TCE); TNT
Plant toxins?  Aflatoxins, mushroom toxins, 
	Bromobenzene, Chlorinated naphthalenes, Hexachlorobenzene, 2-Nitropropane, Paraquat, PCBs, Phosphorous (yellow), Phosphine, TCDD, Trichloroethane
	Antimony, Chromic acid, Dichloroacetylene, Dichlorohydrin, Manganese carbonyls;  Pesticides: organochlorines (chlordecone); 2,4-D); Sulfuryl fluoride, Styrene, Toluene, Xylene

	Acute tubular necrosis
	Cadmium, Carbon tetrachloride (halogenated hydrocarbons), Mercury, Methanol, Phosphorus
	Chromium, Dioxane, Ethylene glycols, Ethylene glycol ethers, Ionizing radiation, Paraquat, Pentachlorophenol (PCP), Petroleum distillates, Toluene, Vanadium
  
	Arsenic, Arsine, Bromobenzene, Carbolic acid, Copper, Dinitrophenols, Dinitro-o-Cresols, Ethylene chlorohydrin, Glycerol, Manganese carbonyls, Organophosphates, Potassium bromate, Solvents (chloroform,  1,2-dichloroethane, tetrachloroethane, tetrachloroethylene (PCE), tetrafluoroethylene, trichloroethylene (TCE)), Sulfuryl fluoride, Uranium, Vinylidene chloride

	ADD/ADHD, hyperactivity 
	Ethanol, PCBs, lead, tobacco smoke
	Manganese, organic solvents 
	Cadmium, G184Pesticides, (DDT), organophosphates (chlorpyrifos and diazinon), and pyrethoids (bioallethrin, deltamethrin, cypermethrin);  Trichloroethylene (TCE), Trimethyltin

	Adrenal cancer
	 
	 
	Acrylamide^, Methyl isocyanate

	Adult-onset Leukemias 
	Benzene+, Ethylene oxide+, Ionizing radiation+
	Arsenic, Aromatic amines, 1,3-Butadiene#, Carbon disulfide, Dioxins/TCDD, Chlorinated solvents [carbon tetrachloride, 1,2-dichloroethane]; Pesticides (Alachlor, DDT, Phenoxyacetic herbicides); Tobacco smoke
	Asbestos, Electromagnetic fields, Chromium, PAHs; Pesticides: atrazine, carbamates, captan, organochlorines (chlordane, dieldrin,  hexachloro-cyclohexanes^), organophosphates (crotoxyphos, dichlorvos), and pyrethins; Styrene, Tetrachloroethylene (PCE)^, Trichloroethylene (TCE)

	Alopecia
	 
	Arsenic, Boron, Gold, Thallium
	Selenium

	ALS 
(Lou Gehrig's disease)
	 
	 
	Aluminum, Lead, Pesticides 

	Altered sex ratio
	 
	Boron, Dibromochloropropane (DBCP), Dioxin/TCDD, Fungicides, Methylmercury
	Organochlorines, PCBs

	Altered time to sexual maturation 
(accelerated or delayed puberty)
	Estrogens
	Lead
	Bisphenol A, Dioxins/TCDD, Organochlorine pesticides (chlordecone, DDT/DDE), PBBs, PCBs

	Alzheimer's
	 
	 
	Iron, Lead, Pesticides, Tellurium, Aluminum

	Anemia - hemolytic
	Arsine, Lead
	Arsenic, Cadmium, Copper,  Mercury, Naphthalene, Stibene, Trimellitic anhydride
	Antimony

	Angiosarcoma (hepatic)
	Arsenic+, Vinyl chloride+
	Anabolic steroids, Copper, Thorium dioxide (Thorostat)
	Chlordimeform, Methylhydrazine, Nitrosamines, Urethane

	Aplastic anemia
	Benzene, Ionizing radiation
	Arsenic (organic), Ethylene glycol, Gold, Mercury, Organic solvents (carbon tetrachloride, hydrocarbon volatiles, and kerosene), Pentachlorophenol (PCP), TNT
	Bismuth, Dinitrophenol; Pesticides including:  organochlorines (chlordane, DDT, lindane); organophosphates (parathion), Potassium perchlorate  

	Arrhythmias
	Carbon monoxide, Chlorofluorocarbons (CFCs), Pesticides: carbamates and organophosphates, Cyanide, Dihalomethanes, Methylene chloride, Organic nitrates 
	Antimony, Arsenic, Arsine gas, Ethyl bromide, Isopropyl chloride, Lead, Methyl bromide; Organic solvents (including acetone, benzene, carbon tetrachloride, carbon disulfide, chloroform, dichloroethylene, ethyl chloride, ketones, methyl chloride, methylene chloride, tetrachloroethylene (PCE), trichloroethane, trichloroethylene (TCE), toluene and xylene) 
	Barium, Cadmium, Cobalt, Lanthanum, Manganese, Nickel, Phosphorous

	Asbestosis
	Asbestos
	 
	 

	Asthma - allergic
	Acid anhydrides, Acrylates and methacrylates, Amines (ethanolamines, ethylenediamine, paraphenylenediamine), Animal antigens, Captafol, Chlorothalonil, Colophony, Enzymes (amylase, papain, subtilase, egg lysosyme, pepsin, trypsin), Epoxy resins, Fungal antigens, Insect antigens, Isocyanates, Latex, Metal fumes and salts (chromium, cobalt, nickel, platinum, tungsten carbide, vanadium, zinc carbide), Plant pollens, Plastic fumes and dusts (PVC, polyethylene, polypropylene), Organic dusts (wood, grain, beans and fibers) 
	Aldehydes (acetaldehyde, acrolein, Diesel engine exhaust, Ozone, formaldehyde and propionaldehyde), Aluminum, Coal dust, Diazonium salts, Ethylene oxide, Hexachlorophene, Persulfate salts, Phenol, Pyrethins/Pyrethoids, Reactive dyes, Sulfathiozole, Tannic acid
	Aziridine, Azocicarbonamide, Senna, Styrene

	Asthma - irritant
	Acids, Ammonia, Chlorine, Cotton dusts, Diesel engine exhaust, Hydrogen sulfide, Nitrogen dioxide, Ozone, Sulfur dioxide 
	Chloramine, Hydrazine, Oil fly ash, Organophosphate and n-methyl carbamate pesticides, Osmium tetraoxide, Particulate matter, Phosgene, Tobacco Smoke
	Benzene, Caprolactam, Chloroform, Dibromochloropropane (DBCP), Dimethyl sulfate, Fragrances, Phthalates (dibutyl phthalate, dicyclohexyl phthalate), Tetrachloroisophthalonitrile, Toluene 

	Autoimmune antibodies, positive ANA
	Silica
	Asbestos, Mercury, Solvents (including benzene, carbon tetrachloride, formaldehyde, trichloroethane, trichloroethylene)
	Cadmium, Chromium, Copper, Gold, Lithium, Pesticides: (carbamate; chlorpyrifos; organochlorines (chlordane/heptachlor, hexachloro-benzene); phenoxyacetic acids; and pyrethoids), Pentachlorophenol (PCP), Silicone/Parafin breast implants, UV light, Vinyl chloride

	Behavioral problems
	Ethanol, Cocaine, Lead, Mercury, PCBs
	Nicotine
	Pesticides (organophosphates)

	Benign prostatic hypertrophy
	 
	 
	Bisphenol A, Estrogens/DES

	Berylliosis
	Beryllium
	 
	 

	Black Lung Disease
	Coal dust 
	 
	 

	Bladder - neurogenic
	 
	B-Dimethylaminopropionitrile (DMAPN)
	 

	Bladder cancer
	Aromatic amines (4-Aminobiphenyl+, Auramine, B-Naphthalamine+, Benzidine+, MOCA), Benzidine-derived dyes, Chlordimeform (and its metabolite 4-COT), Coal tar+,  Nitrobiphenyl, Tobacco smoke, trihalomethanes (disinfection byproducts)
	Arsenic, Benzo(a)pyrene (PAH's)#, Chlornaphazine, Chlorphenol, Ionizing radiation, Methylene dianiline, Organic solvents, o-Toluidines
	Antimony, Asbestos, Chromium, Dichloropropene, Lead, Nitrosamines, Tetrachloroethylene (PCE), Pesticides (organochlorines), Saccharin, TCDD

	Bone cancer/Ewings sarcoma
	Radium+
	Pesticides
	Benzenes, Beryllium, PAHs, PCBs, Vinyl chloride

	Brain cancer - adult
	Ionizing radiation
	Chromium, Methylene chloride
	Acrylonitrile, Cadmium, Electromagnetic fields, Ethylene oxide, Iron, Lead, , Oil mists, Organic mercurials; Organic solvents: benzene, carbon tetrachloride, tetrachloroethylene (PCE), trichloroethylene (TCE), toluene, and xylene; Pentachlorophenol (PCP), Pesticides (including atrazine, 2,4-D, and hexachlorobenzene), Radiofrequency fields, Vinyl chloride

	Brain cancer - childhood
	Ionizing radiation
	Organic solvents, Pesticides (DDVP, Lindane)
	Aromatic amines, Chlorophenates, Dyes, Electromagnetic fields, N-Nitrosoamines, Pesticides: Carbaryl, Diazinon, and Phenoxyacetic herbicides

	Breast cancer
	Estrogens/DES, Ethanol, Ionizing radiation
	Aromatic amines (B-naphthylamine and benzidine), Ethylene oxide, PAHs, Tobacco smoke
	Acrylamide^, 1,3-butadiene, Dioxins/TCDD, Electromagnetic fields, Hydrazine^; Organic solvents (Benzene,1,2-dibromoethane, 1,1-dichloroethane, 1,2-dichloroethane, 1,2-dichloropropane, methylene chloride, tetrachloroethylene (PCE), trichloroethylene (TCE) and 1,2,3-trichloropropane); Organochlorine pesticides (DDT/DDE, chlordane, benzene hexachloride, dieldrin, mirex and aldrin); PCBs, Phenoxyacetic herbicides, PhIP, Styrene, Triazine herbicides, Vinyl chloride

	Bronchiolitis obliterans
	Diacetyl, nitrogen oxides
	Acramin-FWN
	Nitrogen oxides

	Bronchitis - acute
	Ammonia, Chlorine, Chromium@, Hydrochloric acid, Mercury vapor 
	Beryllium, Manganese, Ozone, Tellurium
	Pesticides - organochlorines and organophosphates, Vanadium

	Bronchitis - chronic
	Ammonia, Aluminum, Coal dust, Cotton dust, Isocyanates, Metals (antimony, iron oxides, vanadium, osmium), Oil mist, Organic dusts (cotton, grain and wood dusts), Particulate matter, Portland cement, Silica, Smoke (tobacco smoke, fire smoke and engine exhaust), Sulfur dioxide 
	Grain dust, Organic solvents, PCBs, Phosgene, Welding fumes
	Pesticides

	Brown lung disease (byssinosis)
	Cotton, Flax, Hemp, Jute, and Sisal dust
	 
	 

	Carcinoid
	 
	 
	Lead, Organic solvents

	Cardiac congenital malformations
	Ethanol
	Anesthetic gases, Organic solvents [trichloroethylene (TCE)], Tobacco smoke
	Benzene, 1,2-Dichloroethane, Ethylene glycol ethers, Mineral oils; Pesticides (atrazine, organophosphates), Trihalomethanes

	Cardiomyopathy
	Carbon monoxide, Cobalt
	Arsenic, Cadmium, Lead
	Beryllium

	Cataracts
	 
	Ethylene oxide, Infrared radiation, Ionizing radiation, Microwaves, Naphthalene 
	Chlorophenols, Dioxin, Phosphine

	Cerebral palsy
	Methyl mercury
	 
	 

	Cervical cancer
	DES, Tobacco smoke
	Organic solvents
	Pesticides, Tetrachloroethylene (PCE). Trichloroethylene (TCE)

	Childhood Leukemias
	Benzene+, Ionizing radiation+
	Pesticides, Metal dusts; Chlorinated solvents: carbon tetrachloride, and trichloroethylene (TCE)
	Electromagnetic fields, Hazardous air pollutants/Vehicle exhaust, Insecticides (chlordane, dichlorvos, propoxur), Radon

	Chloracne
	Halogenated Aromatic Hydrocarbons including: PBBs, PCBs; Phenoxyacetic herbicides (2,4 -D; 2,4,5-T; diuron, linuron), Organochlorine pesticides (DDT), Polyhalogenated naphthalenes, PCDFs, TCDD
	Pentachlorophenol (PCP)
	 

	Choanal atresia
	 
	 
	Trichloroethylene (TCE)

	Cholangiocarcinoma
	 
	Thorium dioxide (Thorostat)
	 

	Cholestasis
	Estrogens, Manganese
	Ethylene diamine, Methylene dianiline, Vinylidene chloride
	Paraquat

	Chronic renal disease
	Beryllium, Lead, Cadmium
	1,4-dichlorobenzene, Chromium, Copper, Mercury, Silica, Organotins, Paraquat
	Organic solvents, Phosphine, Silver, Uranium

	Cirrhosis
	Aflatoxins, Ethanol, Carbon tetrachloride, Chloronaphthalenes, PCBs, Tetrachloroethane, TNT
	Arsenic, Halothane, Organic solvents, Trichloroethylene (TCE)
	Formaldehyde, Hydrazines, Pesticides, Selenium, Trichloroethane 

	Cognitive impairment (includes impaired learning, impaired memory, and decreased attention span)
	Carbon disulfide, Cocaine, Ethanol, Lead, Methyl mercury, Tobacco smoke/nicotine
	Carbon monoxide, Nitrates, PCBs; Pesticides (carbamates, methyl bromide, organochlorines, organophosphates); Pentachlorophenol (PCP), Toluene
	Aluminum, Arsenic, Cadmium, Dichloropropene, Dieldrin, Dioxins, Manganese, PBDEs; Organic solvents (tetrachloroethylene (PCE), trichloroethylene (TCE), stryrene, and xylene); Sulfuryl fluoride

	Color vision disturbance
	 
	Carbon disulfide, Organic solvents
	Ethyl acetate, Ethanol, Ketones, Organophosphate pesticides, Styrene, Tetrachloroethylene (PCE), Toluene

	Colo-rectal cancer
	 
	Acrylonitrile#, Alachlor, Aromatic amines, Ionizing radiation, Organic solvents, trihalomethanes (disinfection byproducts)
	Asbestos, Chlorophenols, Nitrosamines, Organochlorine pesticides (aldrin/dieldrin, DDT/DDE), Phenoxyacetic herbicides (2,4-D, 2,4,5-T), PAHs, PhIP, TCDD, Toluene, Xylene

	Congenital malformation - Cranio- Facial
	Ethanol, toluene
	Ionizing radiation, Methyl mercury, Organic solvents (Ethylene glycol ethers), PCBs
	Cadmium, Carbon disulfide, Cyanazine, Lead, Methylazoxymethanol acetate, Organophosphate pesticides, Tetrachloroethylene (PCE)

	Congenital malformations - general
	Ethanol, Ionizing radiation
	Arsenic, Carbon monoxide, Ethylene glycol ethers, Mercury, Organic solvents, Tobacco smoke
	Bisphenol A, Carbon disulfide, Chromates, Pesticides 

	Contact dermatitis - Allergic
	Antiseptics, Aromatic amines, Cement, Colophony, Cutting oils, Dyes, Formaldehyde, Fragrances, Glues and bonding agents, Isothiazolins, Lanolins, Latex, Metals, Pesticides, Potassium dichromate, Preservatives, Rubber products, Rhus antigens
	 
	 

	Contact dermatitis - Irritant
	Aminotriazole, Abrasive dusts, Chromic acid, Cement, Coal tars, Detergents/Soaps, Ethylene oxide, Metal salts, Mild acids/alkalis, Pesticides, Solvents
	 
	 

	COPD - chronic obstructive pulmonary disease
	Coal dust, Cotton dust, Tobacco smoke, Vanadium, Wood dust
	Antimony, Cadmium, Chromium, Particulate air pollution, ozone, Silica, Sodium hydroxide
	Ammonia and Chlorine gas, Manganese, Nickel carbonyl, Nitrogen dioxide

	Coronary artery disease, peripheral vascular disease, atherosclerosis
	Arsenic, Carbon disulfide, Lead, Tobacco smoke
	Carbon monoxide, Dinitrotoluene, Trinitrotoluene, Dioxins/TCDD, Particulate air pollution
	Aluminum, Mercury, Organic nitrates, PAHs, Allylamine, B-Aminopropionitrile

	Decreased Coordination/
Dysequilibrium
	Acrylamine monomer, Carbon disulfide, Lead, Methyl mercury
	Aluminum, Manganese, Methyl bromide, Organic solvents, Organochlorines (chlordecone) and organophosphate pesticides,  Trichloroethylene (TCE)
	Styrene, Toluene

	Decreased I.Q../Mental retardation
	Ethanol, Lead, Methylmercury, Nicotine, PCBs
	 
	Cadmium, Fluoride, Organic solvents

	Decreased vision 
(includes blindness, retinopathy, optic neuropathy)
	Methanol
	Carbon disulfide, Carbon monoxide, Copper, Methyl bromide, Methyl mercury, n-Hexane 
	Carbamates (carbofuran), Methylenedianiline, Organophosphates, Osmium tetraoxide

	Delayed growth
	Ethanol
	Lead, Methyl mercury, PCBs, Toluene
	Manganese, Pentachlorophenol (PCP), Xylene

	Dementia
	 
	Aluminum, Carbon monoxide
	 

	Dermatomyositis
	 
	 
	Silica, UV light

	Developmental Delay
	Ethanol, Lead, Methyl mercury, Nicotine/Tobacco smoke, PCBs
	Organic solvents (toluene)
	Organophosphates (chlorpyrifos, diazinon), PBDEs

	Diabetes - Type I
	 
	 N-3-pyridylmethyl-N'-p-nitrophenyl urea (Vacor)
	Cow's milk proteins, Gluten, Nitrates, Nitrites, Nitrosamines, PCBs

	Diabetes - Type II
	Arsenic
	TCDD
	DDT/DDE, Iron

	Dyslipidemia, hypercholesterolemia
	 
	Carbon disulfide, Dioxins/TCDD, PCBs
	 

	Early onset menopause 
	 
	Tobacco smoke
	Organophosphate pesticides, PAHs

	Endometriosis
	 
	 
	Chlorodiphenyl ether, Dioxins/TCDD, Ionizing radiation, Methoxychlor, PCBs

	Eosinophilia-myalgia syndrome
	 
	 
	3-(Phenylamino)alanine.

	Erectile dysfunction
	 
	Carbon disulfide, B-Dimethylaminopropionitrile (DMAPN) 
	Lead, Manganese, Mercury (inorganic), Vinyl chloride, TNT

	Erythema mulitforme
	 
	 
	Organophosphates

	Esophageal cancer
	Ethanol, Tobacco smoke
	Nitrosamines; Organic solvents [Tetrachloroethylene (PCE)#]; PAHs, Silica
	Chromium, Pesticides

	Fetal solvent syndrome/ Fetal Ethanol Syndrome
	Ethanol, Toluene
	Organic solvents
	Gasoline

	Fetotoxicity (Miscarriage/spontaneous abortion; stillbirth)
	Anesthetic gases, Ethanol, Ethylene glycol ethers, Ionizing radiation, Nicotine/Tobacco smoke, Trihalomethanes (disinfection byproducts)
	Arsenic, Carbon monoxide, DES, Ethylene oxide, Lead, Methyl isocyanate, Mercury; Organic solvents [methylene chloride,  trichloroethane, trichloroethylene (TCE), toluenes, xylenes, Carbon disulfide, Chloroform, Formaldehyde, N-methyl pyrrolidone (NMP), Tetrachloroethylene (PCE)]; Pesticides (dibromochloro-propane (DBCP),  fungicides (dithiocarbamates), organochlorines (DDT/DDE), paraquat, triazines)
	Antimony, Chromates, Dioxins/TCDD, Electromagnetic fields, Hydrogen sulfide, Manganese, Nickel, PBDEs, Pentachlorophenol; Pesticides (organic arsenicals, chlordecone, cyanazine, glyphosate, hexachlorobenzene, metam-sodium, phenoxyacetic herbicides, thiocarbamates); TCDD, Vanadium

	Flock workers disease
	 
	Nylon fibers
	 

	Gallbladder cancer
	 
	Thorium dioxide (Thorostat)
	Organochlorine pesticides (benzene hexachloride, DDT)

	Genito-urinary malformations (includes cryptorchidism, hypospadias)
	 
	DES
	Arsenic, Cadmium, Estrogens/DES, Pesticides (atrazine, chlordecone, vinclozolin), Phthalates (BBzP, DBP, DEHP); Solvents (ethylene glycol ethers, trichloroethylene (TCE), toluene); TCDD 

	Glomerulonephritis
	 
	Fluoride, Gold, Lead, Mercury, Organic solvents, Silica
	Carbon disulfide, Hard metal, Paraquat

	Gout
	Lead
	 
	 

	Granulomatous disease (liver)
	 
	Beryllium, Copper
	Cement dust, Mica, Silica

	Gulf War Syndrome
	 
	 
	Organophosphate pesticides, diethyl-m-toluamine (DEET), pyridostigmine bromide 

	Hard metal disease
	Cobalt
	 
	 

	Hashimoto's (Autoimmune) thyroiditis
	 
	DES, Iodine
	Silicone/Parafin breast implants

	Hearing loss
	Carbon disulfide, Mercury, Noise
	Lead, Organic solvents, Organotin
	PBDEs, PCBs, Styrene

	Hepatocellular cancer (Liver cancer)
	Aflatoxin B1+,  Androgens, Ethanol, Hydrocarbons
	Arsenical pesticides, Dimethylnitrosamine, PCBs#, Thorium dioxide (Thorostat), Trichloroethylene (TCE)#, Vinyl chloride
	Arsenic, Benzene, p-Dichlorobenzene^,  Dichloropropene, 1,4-Dioxane^, Hydrazine^, Nitrosamines, PBBs^; Pesticides: chlordimeform, dibromochloropropane (DBCP), ETU, herbicides (acifluorfen, amitrole, furmecyclox,  lactofen), Organochlorines (aldrin, chlordane, DDT/DDE, endrin, heptachlor, hexachlorocyclohexanes^, toxaphene), Nitrofen, Oxadiazon, and Phenoxyacetic herbicides; Solvents: carbon tetrachloride^, chloroform^, formalin, methylene chloride^, and tetrachloroethylene (PCE)^; TCDD^, 

	Hepatoma
	Estrogens
	 
	Hexachlorobenzene, Mirex, MTBE?

	Hepatoportal Sclerosis
	
	Arsenic, Thorium dioxide (Thorostat), Vinyl chloride
	

	Hodgkin's Disease 
(lymphoma)
	 
	Chlorophenols, Phenoxyacetic acid herbicides, TCDD/Dioxins
	Creosote, Ethylene oxide, Organic solvents, Pesticides: organochlorines (aldrin, DDT, lindane), Trichloroethylene (TCE)

	Hormonal changes 
(levels of circulating sex hormones - FSH/LH, Inhibin, and/or estrogens, progesterones, and androgens)
	Ethanol
	2-Bromopropane, Lead; Pesticides: dibromochloropropane (DBCP), organophosphates (ethyl parathion, methamidophos), fungicides (vinclozolin); TCDD/dioxins
	Atrazine, Bisphenol A, DDT,  Manganese, Mercury, PBBs/PCBs, Phthalates, Styrene (females), Tobacco smoke, Toluene (males) 

	Hyperkeratosis/Hyperpigmentation
	Arsenic
	 
	PCBs

	Hypertension
	Carbon disulfide,  Lead
	Arsenic, Carbon monoxide
	Cadmium, Phenoxyacetic herbicides, DDT, Methyl mercury, PCBs, TCDD, Vinyl chloride

	Hypoactivity
	 
	 
	Cadmium,  PCBs, Styrene

	Immune suppression
	Ionizing radiation, TCDD, UV light
	Asbestos, Benzo(a)pyrene (PAHs), Lead, Mercury, Methyl isocyanate, Nickel, Nitrogen dioxide, PBBs, PCBs, PCDDs, PCDFs; Pesticides: organophosphates (chlorpyrifos); organochlorines (chlordane); carbamates (aldicarb); Phosgene, Pentachlorophenol (PCP)
	Arsenic, Benzene, Beryllium, Cadmium, Chromium, Copper, Estrogens/DES, Diesel exhaust, Nitrosamines, Ozone; Pesticides: hexachlorobenzene, organotins (tributyl tin oxide, triphenyl tin oxide), phenoxyacetic herbicides (2,4-D); Platinum, Silica; Solvents [carbon tetrachloride, dichloroethane, ethylene glycol ethers, formaldehyde, toluenes, trichloroethane, trichloroethylene (TCE)]; Sulfur dioxide, Titanium dioxide, Urethane, Vinyl chloride

	Itai-itai disease
	Cadmium
	 
	 

	Laryngeal cancer
	Ethanol, PAHs, Sulfuric acid+, Tobacco smoke
	Diethyl sulfate#,  Leather dust, Mustard gas, Nickel, Wood dust
	Acetaldehyde^, Asbestos, Formaldehyde, Pesticides, Petroleum products, Vinyl chloride

	Leukoderma (hypopigmentation)
	Catechols, Creosols, Hydroquinone, Alkyl phenols
	Ethylene oxide
	Carbamate pesticide - Carbyne (Barban)

	Low birth weight/Small for Gestational Age
	Cocaine, Ethanol, Tobacco smoke/Nicotine, Particulate air pollution
	Arsenic, Carbon monoxide, DES, Lead, Mercury, Nicotine, Noise, Organic solvents (toluene), PCBs, Pentachlorophenol, Pesticides (atrazine, cyanazine, DDT/DDE, lindane, metolachlor)
	Carbon tetrachloride, Ethylene oxide, N-methyl pyrrolidone (NMP), Perfluorinated acid, Phenoxy acetic herbicides (2,4,5-T), TCDD, Tetrachloroethylene (PCE), Trichloroethylene (TCE), Trihalomethanes

	Lung cancer
	Aluminum, Arsenic+ (including arsenical pesticides); Asbestos+, Attapulgite, Benzo(a)pyrene (PAH's)#, Beryllium+, Cadmium+, Chloromethyl ethers+, Chromium+@, Coal tars+, Diesel engine exhaust, Ionizing radiation, Mineral oils+, Mustard gas+, Nickel+, Radon+, Silica+, Soots+, Tobacco smoke, Uranium
	Acid aerosols, Acrylonitrile#, Aromatic amines, Chlorophenols, Coal dust, Copper, Dimethyl sulfate#, Formaldehyde, Solvents, Nitrosamines (NNK); PAHs (Benz(a)anthracene#, Benzo(a)pyrene#, Dibenz(a,h) anthracene#)
	Antimony trioxide^, Benzene, Bromoform, Ceramic fibers^, Cobalt^, Dibromochloropropane (DBCP)^, Dichloropropene, Fluoride, Glasswool^, Hydrazine^, Hydrogen chloride`, Lead^ (inorganic), Methylene chloride^, Nitrobenzene, Nitrosomorpholine, Organochlorine pesticides (chlordane, DDT^), Paraquat, Phenoxyacetic herbicides, Rockwool^, Slagwool^, Styrene^, Talc, TCDD^, Tetrachloro-ethylene (PCE), Trichloroethylene (TCE), Urethane, Vinyl chloride

	Lymphoma - non-Hodgkin's
	Dioxins (TCDD+)
	Aromatic amines, Benzene, 1,3 Butadiene#, Chlorophenols, Creosote, Ionizing radiation; Organic solvents: carbon disulfide, carbon tetrachloride, trichloroethylene (TCE)#, tetrachloroethylene (PCE)#; PCBs, Pesticides: Carbamates (Carbaryl), Dicamba, Fungicides (Captan), Organophosphates (dichlorovos, malathion), DDT^, Phenoxyacetic acid herbicides (2,4-D, MCPA, mecoprop)
	Asbestos, MTBE; Pesticides: alachlor, atrazine, glyphosate, organochlorine pesticides (aldrin/dieldrin, chlordane, heptachlor, lindane, toxaphene); UV radiation, Vehicle exhaust

	Macular degeneration
	 
	 
	UV light, radiation

	Melanoma 
	UV radiation
	 
	Asbestos, Carbon tetrachloride, Formaldehyde, PAHs, Pesticides

	Menstrual disorders
	Ionizing radiation
	Benzene, 2-Bromopropane, Ethanol,  Dioxins/TCDD, Inorganic mercury; Organic solvents: carbon disulfide, formaldehyde, tetrachloro-ethylene (PCE), toluene, and xylene; PCBs; Pesticides: organochlorines (DDT, lindane, chlordecone, toxaphene), hexachlorobenzene; and organophosphates
	Antimony, Bisphenol A, Boron, Cadmium, DDT, Mercury, Petrol, Styrene, Thallium, TNT

	Mesothelioma
	Asbestos+, Erionite
	Ionizing radiation, Zeolite
	Beryllium, Ceramic fibers, Ethylene oxide, Nickel, Silica, Talc

	Metal fume fever
	Magnesium, Zinc oxide
	Copper 
	Arsenic, Boron, Cadmium, Manganese, Nickel, Tin, Titanium

	Methemoglobinemia
	Aniline dyes, Chlorate salts, Naphthalene, Nitrates/Nitrites
	Nitrobenzenes, Nitroethane, Nitrotoluenes, Paradichlorobenzene, Toluidine, TNT
	Chromates

	Minamata disease
	Methylmercury
	 
	 

	Multiple Chemical Sensitivity
	pesticides, solvents, cleaning agents, fragrances, vehicle exhaust
	 
	 

	Multiple myeloma
	Benzene, Ionizing radiation
	Chlorinated dioxins/TCDD; Pesticides (arsenical pesticides, phenoxyacetic herbicides)
	Asbestos, DDT, Fungicides, Heavy metals, Organic solvents [trichloroethane, trichloroethylene (TCE)], Petroleum products

	Multiple Sclerosis
	 
	 
	Silicones, Solvents

	Multiple sclerosis
	 
	 
	Ionizing radiation, Organic solvents, Pesticides (chlordane, organophosphates)

	Mycosis fungoides (cutaneous T-cell lymphoma)
	 
	Organophosphate pesticides
	Metals, Oils/Petrochemicals, Organic solvents, Pesticides (glyphosate)

	Myelodysplastic syndrome
	Benzene, Ionizing radiation
	Alcohol, Organic solvents, Pesticides, Tobacco smoke, Vehicle/diesel exhaust
	Ammonia, Arsenic, Dusts (Asbestos, Silica, Formica), Electromagnetic fields, Metals (Copper, Nickel, Steel, Tin)

	Myocardial ischemia
	Carbon disulfide, Carbon monoxide, Cyanide, Dihalomethanes, Methylene chloride, Organic nitrates, particulate air pollution
	Arsenic
	Mercury, Nickel, Phosphine

	Nasal polyps
	Chromium, Wood dusts
	 
	 

	Nasal septal perforation
	Chromium
	Arsenic, Beryllium, Copper, Nickel
	Antimony

	Nasopharyngeal/Sino-Nasal cancer
	Chromium, Formaldehyde#, Tobacco Smoke, Leather dust, Nickel+, Wood dust
	Diisopropyl sulfate, Isopropyl oils, PAHs
	Acetaldehyde^, Benzene, Chlorophenols, Dioxane^, Hexamethyl-phosphoramide, Hydrazine^, Mustard gas, Nitrosamines, Pentachlorophenol (PCP); Pesticides: Alachlor, Organochlorines (Acetochlor); Dibromochloropropane (DBCP)^; Ethylene dibromide (EDB), Phenoxyacetic herbicides (2,4,5-T, MCPA); Propylene oxide, Radium

	Nephrotic syndrome
	 
	Cadmium, Gold, Lead
	Mercury; Organic solvents: carbon disulfide, carbon tetrachloride, formaldehyde, and trichloroethylene (TCE)

	Neural tube defects/CNS malformations
	 
	Arsenic, Trihalomethanes
	Benzene, Cadmium, Copper, Chlorophenates, Hydrogen cyanide, Manganese; Pesticides (Agent Orange (2,4-D, 2,4,5-T), benomyl, chlordecone); Solvents [chloroform, ethylene glycol ethers, trichloroethylene (TCE), toluene]; Vinyl chloride, Vinylidene chloride

	Neurosthenia (Organic affective syndrome)
	 
	Organic solvents
	Acrylamide, Arsenic, Lead, Manganese, Mercury, n-Hexanes, Methyl chloride, Toluene

	Olfactory alterations (hyposmia, anosmia, dysomias)
	Acids, Ammonia, Hydrocarbons, Metals, Organic solvents
	 
	 

	Oral cancer
	Tobacco 
	Ethanol, Nitrosamines (NNN and NNK)
	PAHs

	Oral clefts 
(cleft lip and palate)
	 
	Alcohol, Tobacco smoke
	Cadmium; Pesticides (Agent Orange (2,4-D; 2,4,5-T), Dinoseb); Solvents [carbon tetrachloride, chloroform, dichloro-ethylene, ethylene glycol ethers, trichloroethylene (TCE)]; TCDD/Dioxins, Trihalomethanes

	Osteomalacia
	 
	Cadmium+F126+F14
	 

	Osteoporosis
	Cadmium
	 
	Lead

	Osteosclerosis
	Hydrofluoric acid
	Fluoride
	 

	ovarian atrophy
	 
	 
	butadiene

	Ovarian cancer
	 
	Ionizing radiation
	Aromatic amines (dyes), Asbestos, Diesel exhaust, Organic solvents, Pesticides (Triazene herbicides), Talc

	Pancreatic cancer
	Tobacco smoke
	DDT/DDE, Ethylan, Fungicides, Herbicides, Ionizing radiation, Nitrophenol, Organic solvents, PAHs, PCBs, Pentachlorophenol
	Acrylonitrile, Cadmium, Chlorohydrin, Chromium, Ethylene oxide, Nitrosamines (NNK), Nitrofen, Silica; Solvents: carbon tetrachloride, formaldehyde, methylene chloride, styrene, tetrachloroethylene (PCE), trichloroethylene (TCE); Vinyl chloride

	Pancreatitis
	Ethanol 
	Ethylene glycol, Methanol, Organophosphates
	Carbon tetrachloride, Cobalt, Diesel exhaust fumes, Pentachlorophenol (PCP), Trichloroethylene (TCE)

	Parkinson's disease/Movement disorders
	Manganese, MPTP
	Carbon disulfide, Carbon monoxide, Pesticides (Paraquat)
	Aluminum, Iron, PCBs; Pesticides: (Diquat, Glyphosate, Rotenone, Maneb, Mancozeb, Organochlorines (dieldrin), Organophosphates, Pyrethoids)

	Peripheral neuropathy
	Acrylamide monomer, Arsenic, Carbon disulfide, Hexacarbons (n-Hexane, methyl n-butyl ketone), Lead, Mercury, Organophosphate pesticides, Pyrethroids (fenvalerate), Thallium
	Cyanide, B-Dimethylaminopropionitrile (DMAPN),  Ethylene oxide, Manganese, Nitrous oxide, PCBs, Pesticides: Organochlorines (chlordane, chlordecone, DDT), Phenoxyacetic herbicides (2,4-D, 2,4,5-T), Carbamates (aldicarb), Dithiocarbamates (maneb, zineb), Methyl bromide 
	Cadmium, Carbon monoxide, Dioxin, Manganese, Phosphine, Solvents (benzene, methylene chloride, styrene, tetrachloroethylene (PCE), trichloroethylene (TCE), toluene, xylene), Tellurium, Triethyltin

	Photosensitivity
	 
	Acridine, Aminobenzoic acid derivatives, Benoyml, Chromium@, Coal tars, Halogenated salicylanilides, PAH's, Pesticides, Stibenes
	 

	Pleural disease (effusions, plaques, thickening)
	Asbestos, Ceramic fibers, Talc
	Mica
	 

	Pneumoconiosis
	Aluminum oxide, Asbestos, Beryllium, Coal dust, Kaolin, Silica, Talc
	Antimony dust, Bentonite, Graphite, Iron oxides, Metal alloys, Mica, Tin oxide
	Attapulgite, Barium sulfate, Cement, Fluoride , PVC, Wollastonite

	Pneumonia
	 
	Beryllium, Cadmium, Manganese dust, Mercury vapor, Nickel carbonyl, Nitrogen dioxide, Tellurium
	Isocyanates, Pesticides, Trimellitic anhydride, Vanadium,  Zinc chloride

	Pneumonitis - hypersensitivity
	Beryllium, Isocyanates, Epoxy resin, Heavy metals, Organic dusts, Trimellitic anhydride
	Aluminum, Arsenic, Chlorine, Manganese
	 

	Polymer Fume Fever
	Teflon pyrolysis products - polyvinyl fluoride, polytetrafluoroethylene
	 
	 

	Porphyria - toxic
	Ethanol, Hexachlorobenzene, PAHs, PCBs
	Dioxins (TCDD), Halothane, Lead; Methyl chloride, Organic solvents (carbon tetrachloride, chloroform, paints, paint fumes, formaldehyde); Pesticides: organochlorines (chlordane, DDT), organophosphates (diazinon) and phenoxy herbicides (2,4-D, 2,4,5-T); Vinyl chloride
	Aluminum, Disinfectants (o-benzyl-p-chlorophenol and 2-benzyl-4,6-dichlorophenol)

	Pre-eclampsia (pregnancy-induced hypertension)
	 
	Chloroform, Organic solvents
	 

	Pre-term delivery
	Tobacco smoke
	DDT/DDE, DES, Lead, Benzene
	Carbon disulfide, Phenoxyacetic herbicides, Phthalates (DEHP/MEHP)

	Prostate cancer
	 
	Acrylonitrile#, Aromatic amines, Cadmium, Organic solvents, PAHs
	Androgens/Estrogens, Bisphenol A, Chlorophenols, Chromium, Nickel; Pesticides [dibromochloropropane (DBCP), DDT, methyl bromide, phenoxy acetic herbicides]; PhIP (2-amino-1-methyl-6-phenylimidazol[4,5-b]pyridine), Trichloroethylene 

	Psychiatric disturbances
	Carbon disulfide, Ethanol, Inorganic Mercury, Tetraethyl lead
	Ethylene oxide, Lead, Manganese, Trichloroethylene (TCE); Pesticides [methyl bromide, DDT, dichloropropene, organophosphates (chlorpyrifos)]
	Acrylamide, Organochlorine pesticides (chlordecone, dicofol, dieldrin, telodrin); Thallium

	Pulmonary disease-anemia syndrome
	Trimellitic anhydride (acid anhydride)
	 
	 

	Pulmonary edema
	Hydrogen sulfide, Paraquat/diquat, Phosgene
	Ammonia, Beryllium, Ethylene oxide, Hydrogen fluoride, Nitrogen oxides, Mercury vapor, Organophosphates, Nickel, Tetrachloroethylene (PCE), Chloro-Phosphate compounds, Thioureas
	Aluminum, Antimony, Boron, Cadmium, Formaldehyde, Ozone, Phosphine, Polytetrafluoroethylene, Selenium, Zinc chloride

	Pulmonary fibrosis
	Asbestos, Coal dust, Silica
	Beryllium, Chromium, Nickel, Vinyl chloride
	Aluminum, Cadmium, Copper, Fluoride, Gold, Mercury vapor, Ozone, Phosgene

	Raynaud's phenomenon
	Vibration, Vinyl chloride
	Arsenic, Organic nitrates
	Estrogens, Tetrachloroethylene (PCE), Trichloroethylene (TCE)

	Reduced Fertility - Female (infertility and subfertility)
	Ionizing radiation
	Ethylene glycol ethers, Formaldehyde, Lead, Nitrous oxide, Organic solvents [tetrachloroethylene (PCE), toluene]; Tobacco smoke
	Dioxins, Mercury; Organochlorine pesticides (chlordecone, DDT, hexachlorobenzene); PCBs, Pentachlorophenol, Styrene, Vanadium

	Reduced Fertility - Male (infertility and subfertility)
	Carbon disulfide, Estrogens, Ethylene glycol ethers, Heat, Ionizing radiation, Lead; chlordecone, dibromochloropropane (DBCP), ethylene dibromide (EDB) 
	Cadmium, Methylene chloride, Radar, Tetrachloroethylene (PCE), Welding fumes
	Chromium, Ethylene oxide, Manganese, Mercury; Organic solvents (dinitrotoluene, epichlorohydrin, toluene diamine); PAHs (benzo(a)pyrene); Pesticides (carbaryl, 2,4-D, DDT/DDE, dinoseb, hexachlorobenzene, lindane) 

	Renal (kidney) cancer
	Tobacco smoke
	Arsenic, Asbestos, Benzene, Coal tar/soot/pitch/asphalt/creosote, Copper sulfate, PAHs, Pentachlorophenol, Pesticides, Trichloroethylene (TCE)
	Benzidine, Cadmium, Chlorothalonil, Chromium, Dibromochloropropane (DBCP), p-Dichlorobenzene^, Gasoline^, Inorganic Lead^, Mineral/cutting/ lubricating Oils, MTBE?, Mustard gas, Nickel, Organic solvents (carbon tetrachloride, chloroform^, tetrachloroethylene), Potassium bromate, Vinyl chloride

	Renal stones
	Cadmium
	Beryllium
	 

	Retinoblastoma
	 
	 
	Pesticides

	Rheumatoid arthritis
	Silica
	Tobacco smoke 
	Estrogens/DES, Pesticides, Solvents

	Rhinitis - Allergic
	-amylase, Diisocyanates, Guar gum, Latex, Metal salts, Organic dusts, Trimellitic anhydride, Wood dusts
	 
	 

	Rhinitis - irritant
	Aldehydes, Ammonia, Chlorine, Diesel exhaust, Sulfur dioxide, VOCs
	 
	 

	Salivary gland cancer
	Ionizing radiation
	 
	 

	Sarcoidosis
	 
	Silica
	Aluminum, Barium, Beryllium, Cobalt, Copper, Gold, Titanium, Zirconium

	Scleroderma
	Silica
	Solvents (including: aromatic mixes, benzene, carbon tetrachloride, paint thinners/removers, trichloroethane, trichloroethylene (TCE), toluene, and xylene); Vinyl chloride
	Estrogens, Epoxy resin, Herbicide, Mercury, Metaphenylenediamine, Naphtha-n-hexane, Silicone breast implants, Tetrachloroethylene (PCE)

	Scrotal cancer
	Coal tar+, Shale oils+, PAHs
	Creosotes#, 
	 

	Seizures
	Carbon monoxide, Cyanide, Lead, Methylmercury
	Aluminum, Halogenated hydrocarbons, Pesticides (methyl bromide, organochlorines, organophosphates, phosphine)
	Beryllium, Boron, Hexachlorophene, Organotins, Solvents, Pyrethoids

	Silicosis
	Silica
	 
	 

	Skeletal malformations
	Ethanol
	Arsenic
	Ethylene glycol ethers, Ethylene oxide, Manganese, Nicotine, Pesticides (atrazine, bromoxynil, chlordecone) 

	Skin cancer (non-melanoma)
	Arsenic+, Coal tar+, Ionizing radiation+, Mineral oils+, Shale oils+, UV radiation+
	Aromatic amines, Creosotes#, Ethylene oxide, Mineral oils; PAHs: anthracene, benzo(a)pyrene#, dibenzanthracene, dimethyl benzanthracene, methychol-anthrene; Pesticides (arsenicals)
	Acrylamide^, Vinyl chloride

	Skin ulceration
	Acids/Alkalis, Arsenic trioxide, Beryllium, Calcium arsenate, Calcium nitrate, Chromium, Lime, Tin, Zinc
	 
	 

	Soft tissue sarcoma 
	Dioxins (TCDD+)
	Chlorophenols^, DDT, Phenoxyacetic acid herbicides^ (2,4-D, 2,4,5-T, MCPA)
	Cadmium, Captofol, Chromium, Cobalt, Hexachlorobenzene, Iron, Nickel; Pesticides: amitrole, organochlorines (chlordane, lindane); Titanium

	Spasticity/Myoclonus
	 Methyl mercury 
	Aluminum, Carbon monoxide, Hexane; Pesticides (methyl bromide, organochlorines and organophosphates) 
	Bismuth

	Steatosis (fatty liver)
	Carbon tetrachloride, Chloroform, Ethanol, Phosphorus
	Arsenic, Halothane, Hydrazine, Hydrocarbons; Organic solvents (chloroform, dimethylformamide, tetrachloroethane, trichloroethane, toluene); Styrene, TNT
	 

	Stomach cancer
	 
	Asbestos, Aromatic amines, Chromium, Coal dust, Dioxins/TCDD, Ethylene oxide, Ionizing radiation, Nickel, Nitrates, Organic solvents, Phenoxyacetic herbicides
	Butadiene, Lead; Pesticides: amitrole, dibromochloropropane (DBCP)^, dichlorvos, and ethylene dibromide (EDB); Toluene, Xylene

	Sudden Infant Death Syndrome (SIDS)
	Environmental Tobacco Smoke (ETS)
	 
	 

	Systemic Lupus Erythematosus
	Silica
	Estrogens
	Aromatic amines, DES, Hair dyes,  Silicones, Tobacco smoke, Trichloroethylene (TCE), UV light

	Testicular atrophy 
	DES/Estrogens
	 
	Boron, Butadiene, Ethanol, 2-Ethoxyethanol, Ethylene glycol ethers; Pesticides [benomyl/carbendazim,  chlordecone, dibromochloropropane (DBCP), dinoseb, ethylene dibromide (EDB)]; Phthalates (BBzP, DBP, DEHP), Triphenyltin

	Testicular cancer
	 
	DES/Estrogens, Pesticides 
	Cadmium, Chlorophenols, Dimethyl-formamide^, Electromagnetic fields, Ethylene glycol ethers, MTBE?; Pesticides: dibromochloropropane (DBCP), hexachlorobenzene, methyl bromide, organochlorines (chlordanes), organophosphates phenoxy herbicides (2,4-D, MCPA); PCBs, Trichloroethylene (TCE), Zinc

	Thrombocytopenia
	 
	 Gold, Vinyl chloride
	Pesticides (2,2 dichlorovinyl dimethylphosphate, DDT, dieldrin, pyrethin, lethane, and lindane), Polyurethane, Toluene diisocyanate, Turpentine 

	Thrombocytopenic purpura
	 
	 
	Insecticides, Polyurethane; Wood preservatives (pentachlorophenol, tributyl tin oxide, lindane, permethrin); Solvents (turpentine)

	Thyroid cancer
	Ionizing radiation
	Ethylene thiourea^ (ETU)
	Acrylamide^, Chlorophenols, Nitrosamines, PBDEs; Pesticides: amitrole, ethylene bis-dithio-carbamate fungicides (EBDCs-maneb, mancozeb and zineb), hexachlorobenzene, phenoxyacetic herbicides; TCDD

	Thyroid disorders - Hypothyroidism
	Cobalt, Ionizing radiation, PBBs, PCBs, Radioactive iodine, Substituted phenols, Thiocyanate
	Dioxins, Ethylene thiourea (ETU), Perchlorates, Polybrominated diphenylethers (PBDEs)
	Carbon disulfide, Fluoride, Lead, Mercury; Pesticides: carbamates, ethylene bis-dithiocarbamate (EBDCs - maneb, zineb), fungicides, hexachlorobenzene, organochlorine pesticides, organophosphate pesticides; Pentachlorophenol

	Toxic oil syndrome
	 
	 
	Oleyl-anilide

	Trigeminal neuropathy
	 
	Dichloroacetylene
	Trichloroethylene (TCE)

	Undifferentiated Connective Tissue Disease
	 
	Solvents (including paint thinners/removers and mineral spirits)
	 

	Uterine cancer
	 
	 
	Estrogens, Ethylene oxide, Pesticides (DDE, Dieldrin) 

	Vaginal cancer
	DES
	 
	 

	Vasculitis
	 
	Silica
	Solvents, Pesticides, Welding fumes

	Vinyl chloride disease, Acro-osteolysis
	Vinyl chloride
	 
	 

	Wilm's Tumor
	 
	 
	Aromatic amines, Lead, Pesticides
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� Wheitner, D. (2004, 2005).  Correspondence and interview with D. Lange, Carnegie Mellon University Steinbrenner Center.  The Pittsburgh RISES database had information on roughly 400 sites in Allegheny County, around 20% of which were brownfields.  Containing only basic information on former site uses, total area, and location, it did not have useful data on the extent of contamination.    One difficulty with gaining support was a fear that reporting the negatives of properties would devalue stakeholders’ communities.


� See � HYPERLINK "http://www.pasitefinder.state.pa.us" ��http://www.pasitefinder.state.pa.us�. 


� Same region as defined by the Southwestern Pennsylvania Commission, but including Somerset and excluding Butler.


� See � HYPERLINK "http://www.emappa.dep.state.pa.us/emappa/viewer.htm" ��http://www.emappa.dep.state.pa.us/emappa/viewer.htm�, select the “Facility” tab, open the “Brownfields” folder, and select “Brownfields.”


� See � HYPERLINK "http://www.epa.gov/brownfields/plocat.htm" ��http://www.epa.gov/brownfields/plocat.htm�. 


� See Environmental Protection Agency. (2004). EnviroMapper for Brownfields.   Retrieved February 25, 2005, from � HYPERLINK "http://www.epa.gov/enviro/bf/" ��http://www.epa.gov/enviro/bf/�.   
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� Wheitner, D. (2004).  Personal communication with D. Crumrine, PA Cleanways of Allegheny County.  


PA CleanWays of Allegheny County (year unknown).  Illegal dump Survey Assessment Form. 


� Wheitner, D. (2004).  Personal communication with S. Sortino, PADEP Southwestern Regional Office.  While PA CleanWays deals with all types of illegal dumping sites, tires are a priority for PADEP due to mosquito breeding and West Nile Virus—they frequently treat sites with BTI, an insecticide with a relatively low environmental risk. 


� There are currently roughly 150 sites in their computer system, and many more known sites not yet in the system.


� If there are more than 100 or 200 tires, they estimate content using tires per cubic yard, which can be 20-25% off.  PADEP uses the same estimation formulas used by scrap tire management nationwide.  For example, one site on Route 51 in Elizabeth Township is estimated to have around half a million tires.  


� Currently, soil sampling is done only at particularly exceptional sites, and watershed associations occasionally conduct sampling.


� This could be due to children or individuals living on/near the site coming in contact with hypodermic needles.


� Residual waste is “nonhazardous industrial waste. It includes waste material (solid, liquid or gas) produced by industrial, mining and agricultural operations.”  See PADEP’s Residual Waste Fact Sheet at � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/airwaste/wm/MRW/Facts/Residual_Waste.htm" ��http://www.dep.state.pa.us/dep/deputate/airwaste/wm/MRW/Facts/Residual_Waste.htm�. 


� Pennsylvania Department of Environmental Protection, Bureau of Land Recycling and Waste Management, Division of Reporting and Fee Collection.  Hazardous, Residual and Municipal Waste Data.  Retrieved February, 2005 from � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/airwaste/wm/drfc/reports/repinfo.htm" ��http://www.dep.state.pa.us/dep/deputate/airwaste/wm/drfc/reports/repinfo.htm�. 
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� Sites are required to conduct an annual physical survey or flyover—the flyover measures the height and area of waste coverage—and report these data to PADEP.


� Per Section 217.412 of the municipal waste regulations; the requirements in that section vary for types of facilities other than landfills, and “if there are problems at the facility the [inspection] frequency increases significantly.”  Wheitner, D. (2005).  Electronic correspondence with S. Socash, PADEP Bureau of Waste Management.


� Wheitner, D. (2005).  Personal correspondence with J. Beatty and S. Socash, PADEP Bureau of Waste Management.  Their contact information is at PADEP’s Bureau of Waste Management website, � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/airwaste/wm/Contacts.htm" ��http://www.dep.state.pa.us/dep/deputate/airwaste/wm/Contacts.htm�. 


� Wheitner, D. (2005).  Personal correspondence with S. Socash, PADEP Bureau of Waste Management.  Contacts for PADEP’s Southwestern Regional Office are at � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/fieldops/sw/misc/swcontacts.html" ��http://www.dep.state.pa.us/dep/deputate/fieldops/sw/misc/swcontacts.html�.  Additional questions may be directed to engineer Terry Killan, also within the PADEP Bureau of Waste Management, at 717-787-7381.  The contact within the PADEP Southwestern PA Regional Office (412-442-4000) is David Eberle, Acting Facility Chief.


� The cost is currently $55 for the “Total Sorbed Metals Test.”  See � HYPERLINK "http://www.aasl.psu.edu/EnvirSoilTests.HTM" ��http://www.aasl.psu.edu/EnvirSoilTests.HTM�. 
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For a discussion specific to waterborne bacteriological contaminant data, see Luneburg, W. V. (2004). Where the Three Rivers Converge.  Unassessed Waters and the Future of EPA's TMDL Program: A Case Study.   Retrieved January 15, 2005, from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm�. 
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� Luneburg, W. V. (2004). Where the Three Rivers Converge.  Unassessed Waters and the Future of EPA’s TMDL Program: A Case Study.   Retrieved January 15, 2005, from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm�.  


National Research Council - Water Science and Technology Board. (2005). Regional Cooperation for Water Quality Improvement in Southwestern Pennsylvania (Pre-Publication Copy) (pp. 65-100).


� See Pennsylvania Department of Environmental Protection (2004).  Basic Instructions for Retrieving Water Quality Data from EPA’s STORET System.  Retrieved March, 2005 from � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/watermgt/wqp/wqstandards/STORET-Access.htm" ��http://www.dep.state.pa.us/dep/deputate/watermgt/wqp/wqstandards/STORET-Access.htm�. 


� See � HYPERLINK "http://www.3riverswetweather.org/" ��http://www.3riverswetweather.org/�. 


� For example, the Pennsylvania Senior Environmental Corps (PaSEC), the Environmental Alliance for Senior Involvement (EASI), and the Alliance for Aquatic Resource Monitoring (ALLARM). 


� National Research Council - Water Science and Technology Board. (2005). Regional Cooperation for Water Quality Improvement in Southwestern Pennsylvania (Pre-Publication Copy) (pp. 65-100).


� Luneburg, W. V. (2004). Where the Three Rivers Converge.  Unassessed Waters and the Future of EPA's TMDL Program: A Case Study.   Retrieved January 15, 2005, from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm�.  


� See National Research Council - Water Science and Technology Board. (2005). Regional Cooperation for Water Quality Improvement in Southwestern Pennsylvania (Pre-Publication Copy) (pp. 65-100) for additional detail.


� See the 3 Rivers Wet Weather Demonstration Project Homepage.  Retrieved December 1, 2004, from � HYPERLINK "http://www.3riverswetweather.org/" ��http://www.3riverswetweather.org/�. 


National Research Council - Water Science and Technology Board. (2005). Regional Cooperation for Water Quality Improvement in Southwestern Pennsylvania (Pre-Publication Copy) (pp. 65-100).


� DEP has secured support of several volunteer groups to collect these data elsewhere, but within Allegheny County 3 Rivers 2nd Nature is currently the only private endeavor to monitor streams and rivers for bacterial contamination. 


� Luneburg, W. V. (2004). Where the Three Rivers Converge.  Unassessed Waters and the Future of EPA's TMDL Program: A Case Study.   Retrieved January 15, 2005, from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm�.  
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� Luneburg, W. V. (2004). Where the Three Rivers Converge.  Unassessed Waters and the Future of EPA’s TMDL Program: A Case Study.   Retrieved January 15, 2005, from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm�.  


� U.S. Environmental protection Agency.  Monitoring and Assessing Water, Quality, Volunteer Stream Monitoring: A Methods Manual, Ch. 5 Section 11, � HYPERLINK "http://www.eap.gov/volunteer/streem/vms511.html" ��http://www.eap.gov/volunteer/streem/vms511.html�, as cited by Collins, T. (2005), Information and Authority: The Perception of Water Quality (Final unpublished draft).


� In partnership with 3 Rivers Wet Weather, ALCOSAN and the Allegheny County Health Department.


� A transect is a series of points sampled across a river.


� Luneburg, W. V. (2004). Where the Three Rivers Converge.  Unassessed Waters and the Future of EPA's TMDL Program: A Case Study.   Retrieved January 15, 2005, from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm�.  


� Crooked Creek and Thompson Run, with averages across 4 sampling points.


� Documentation from Tim Collins, Director, 3 Rivers 2nd Nature, January 2005.


� See � HYPERLINK "http://3r2n.cfa.cmu.edu/" ��http://3r2n.cfa.cmu.edu/�. 


� PA Department of Environmental Protection (2004), as cited by National Research Council (2005), p. 65. 


� See � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/watermgt/Wqp/WQStandards/303d-Report.htm" ��http://www.dep.state.pa.us/dep/deputate/watermgt/Wqp/WQStandards/303d-Report.htm�. 


� Luneburg, W. V. (2004). Where the Three Rivers Converge.  Unassessed Waters and the Future of EPA's TMDL Program: A Case Study.   Retrieved January 15, 2005, from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm�. 


� Ohio River Valley Water Sanitation Commission (2005).  Bacteria Sampling Information Page.  Retrieved March, 2005 from � HYPERLINK "http://www.orsanco.org/watqual/rec/bact.htm" ��http://www.orsanco.org/watqual/rec/bact.htm�. 


� See � HYPERLINK "http://pa.water.usgs.gov/reports/sir2004-5009.pdf" ��http://pa.water.usgs.gov/reports/sir2004-5009.pdf�. 


� Luneburg, W. V. (2004). Where the Three Rivers Converge.  Unassessed Waters and the Future of EPA's TMDL Program: A Case Study.   Retrieved January 15, 2005, from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm�.  


Documentation from Tim Collins, Director, 3 Rivers 2nd Nature, January 2005.


� National Research Council - Water Science and Technology Board. (2005). Regional Cooperation for Water Quality Improvement in Southwestern Pennsylvania (Pre-Publication Copy) (pp. 65-100).


� Irritation and inflammation of the digestive tract, with a variety of possible causes including infection.


� Luneburg, W. V. (2004). Where the Three Rivers Converge.  Unassessed Waters and the Future of EPA’s TMDL Program: A Case Study.   Retrieved January 15, 2005, from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/policy/policy.htm�.   


See also National Research Council (2004). Indicators for Waterborne Pathogens, available at � HYPERLINK "http://books.nap.edu/catalog/11010.html" ��http://books.nap.edu/catalog/11010.html�. 


� Documentation from Tim Collins, Director, 3 Rivers 2nd Nature, January 2005.


� Wheitner, D. (2004).  Interview with J. Schombert, 3 Rivers Wet Weather Demonstration Project.


� � HYPERLINK "http://pa.water.usgs.gov/reports/sir2004-5009.pdf" ��http://pa.water.usgs.gov/reports/sir2004-5009.pdf� (see Chapra, 1997); Wheitner, D. (2004).  Interview with J. Schombert, 3 Rivers Wet Weather Demonstration Project.


� Wheitner, D. (2004).  Interview with John Schombert, 3 Rivers Wet Weather Demonstration Project; Knauer, K. (2004).  The Clean Streams Project.  Tributary Sampling for E. coli in Allegheny County: Toms Run, Squaw Run, Streets Run, Saw Mill Run, and Pine Creek.  Retrieved February 1, 2005 from � HYPERLINK "http://3r2n.cfa.cmu.edu/Year4/reports/social/clean/clean.htm" ��http://3r2n.cfa.cmu.edu/Year4/reports/social/clean/clean.htm�. 


� National Research Council - Water Science and Technology Board. (2005). Regional Cooperation for Water Quality Improvement in Southwestern Pennsylvania (Pre-Publication Copy) (pp. 65-100).


� Pennsylvania Department of Environmental Protection.  (Various years.)  Annual Drinking Water Quality Reports.  Retrieved February, 2005 from � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/watermgt/WSM/WSM_DWM/Complian/CCR-Links.htm" ��http://www.dep.state.pa.us/dep/deputate/watermgt/WSM/WSM_DWM/Complian/CCR-Links.htm�. 


� See � HYPERLINK "http://www.achd.net/pdw/" ��http://www.achd.net/pdw/�. 


� Pennsylvania Department of Environmental Protection (Various years).  Annual Drinking Water Quality Reports.  Retrieved February, 2005 from � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/watermgt/WSM/WSM_DWM/Complian/CCR-Links.htm" ��http://www.dep.state.pa.us/dep/deputate/watermgt/WSM/WSM_DWM/Complian/CCR-Links.htm�. 


� Pittsburgh Water and Sewer Authority. (2004). 2003 Annual Drinking Water Quality Report.   Retrieved February 28, 2005, from � HYPERLINK "http://www.achd.net/pdw/pubs/pdf/pwsa2003.pdf" ��http://www.achd.net/pdw/pubs/pdf/pwsa2003.pdf�.  


� See EPA Safe Drinking Water Information System (SDWIS). Retrieved February 28, 2005 from � HYPERLINK "http://www.epa.gov/safewater/databases.html" ��http://www.epa.gov/safewater/databases.html�.  


� Other names include Dacthal, chlorothal, and chlorothal-dimethyl.  For more information see the herbicide profile at the Cornell University Pesticide Management Education Program, � HYPERLINK "http://pmep.cce.cornell.edu/profiles/herb-growthreg/dalapon-ethephon/dcpa/herb-prof-dcpa.html" ��http://pmep.cce.cornell.edu/profiles/herb-growthreg/dalapon-ethephon/dcpa/herb-prof-dcpa.html�. 


� See � HYPERLINK "http://www.cleanwateraction.org/pdf/just-the-tip.pdf" ��http://www.cleanwateraction.org/pdf/just-the-tip.pdf�.


� Pennsylvania Consortium for Interdisciplinary Environmental Policy (2005).  Roadmap Project description, February 4, 2005 draft.  


� Monitoring is often very frequent, however—for example, Pittsburgh Water and Sewer Authority reported having “conducted more than 100,000 analyses for approximately 1000 different chemical and microbial constituents” in 2003.  See Pittsburgh Water and Sewer Authority. (2004). 2003 Annual Drinking Water Quality Report.   Retrieved February 28, 2005 from � HYPERLINK "http://www.achd.net/pdw/pubs/pdf/pwsa2003.pdf" ��http://www.achd.net/pdw/pubs/pdf/pwsa2003.pdf�. 


� While groundwater also feeds rivers and streams, and could be treated as an entirely separate topic, we combine it with well water here for brevity.


� Wheitner, D. (2004).  Interview with M. Meit, University of Pittsburgh Center for Rural Health. Wheitner, D. (2004).  Interview with  B. Byers, M. Potter and C. Volz, University of Pittsburgh Center for Public Health Practice.


� Retrieved January 27, 2005 from � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/watermgt/wc/subjects/SrceProt/well/default.htm" ��http://www.dep.state.pa.us/dep/deputate/watermgt/wc/subjects/SrceProt/well/default.htm�. 


� National Research Council - Water Science and Technology Board. (2005). Regional Cooperation for Water Quality Improvement in Southwestern Pennsylvania (Pre-Publication Copy).


� Wheitner, D. (2004).  Interview with M. Meit, University of Pittsburgh Center for Rural Health. 


Wheitner, D. (2004).  Interview with B. Byers, M. Potter and C. Volz, University of Pittsburgh Center for Public Health Practice.  


Wheitner, D. (2004).  Interview with M. Arnowitt, Clean Water Action.


� New Jersey Department of Environmental Protection (2004).  Private Well Testing Act Homepage. Retrieved March, 2005 from � HYPERLINK "http://www.state.nj.us/dep/pwta/" ��http://www.state.nj.us/dep/pwta/�. 


� Wheitner, D. (2004).  Interview with  B. Byers, M. Potter and C. Volz, University of Pittsburgh Center for Public Health Practice.


� See McAuley, S. (2003).  MTBE Concentrations in Ground Water in Pennsylvania.  Accessed January 2005 from � HYPERLINK "http://pa.water.usgs.gov/reports/wrir03-4201.pdf" ��http://pa.water.usgs.gov/reports/wrir03-4201.pdf�. 


� MTBE concentrations are thought to be more the result of storage-tank releases than atmospheric transfer.  In the Pittsburgh region, Reid Low Vapor Pressure gasoline is used to address ground-level ozone issues; so much less MTBE is used than in the Philadelphia region.


�  See Pennsylvania Department of Environmental Protection (2004).  Groundwater Protection: Monitoring Data.  Retrieved March 2005 from � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/watermgt/wc/subjects/groundwaterprotection/links.htm#data" ��http://www.dep.state.pa.us/dep/deputate/watermgt/wc/subjects/groundwaterprotection/links.htm#data�.  


� Pennsylvania Spatial Data Access (1999).  Ambient and Fixed Station Network (FSN) Groundwater Monitoring Point Data (1985-1998): Metadata Summary and Download.  Retrieved 3/05 from � HYPERLINK "http://www.pasda.psu.edu/summary.cgi/drinkwater/gwndep99.xml" ��http://www.pasda.psu.edu/summary.cgi/drinkwater/gwndep99.xml�. 


� See � HYPERLINK "http://www.emappa.dep.state.pa.us/emappa/viewer.htm" ��http://www.emappa.dep.state.pa.us/emappa/viewer.htm�, select the “Facility” tab, open the “Water Pollution Control Facility” folder, and select “Groundwater Monitoring Point.”


� Dartmouth Toxic Metals Research Program (2004).  Toxic Metals: A List of Recommended Links.  Retrieved March, 2005 from � HYPERLINK "http://www.dartmouth.edu/~toxmetal/RC.shtml#links" ��http://www.dartmouth.edu/~toxmetal/RC.shtml#links�. 


� See � HYPERLINK "http://pa.water.usgs.gov/almn/almn_sumtable_cond.html" ��http://pa.water.usgs.gov/almn/almn_sumtable_cond.html�. 


� National Research Council - Water Science and Technology Board. (2005). Regional Cooperation for Water Quality Improvement in Southwestern Pennsylvania (Pre-Publication Copy) (pp. 65-100).


� See � HYPERLINK "http://pa.water.usgs.gov/almn/almn_sumtable_cond.html" ��http://pa.water.usgs.gov/almn/almn_sumtable_cond.html�. 


� See � HYPERLINK "http://pa.water.usgs.gov/almn/" ��http://pa.water.usgs.gov/almn/�.  


� National Research Council - Water Science and Technology Board. (2005). Regional Cooperation for Water Quality Improvement in Southwestern Pennsylvania (Pre-Publication Copy) (pp. 65-100).


� Pennsylvania Consortium for Interdisciplinary Environmental Policy (2005).  Roadmap Project description, February 4, 2005 draft.  


� For example, triclosan, the active ingredient in many antibacterial soaps, which may contribute to the development of antibacterial-resistant bacteria.


� See � HYPERLINK "http://www.epa.gov/nerlesd1/chemistry/pharma/index.htm" ��http://www.epa.gov/nerlesd1/chemistry/pharma/index.htm�. 


� See � HYPERLINK "http://www.dep.state.pa.us/dep/deputate/watermgt/Wqp/WQStandards/wqstandards.htm" ��http://www.dep.state.pa.us/dep/deputate/watermgt/Wqp/WQStandards/wqstandards.htm�.
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