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ABOUT CTAP 

ABOUT THE CRITICAL 
TRENDS ASSESSMENT 
PROJECT 

The Critical Trends Assessment Project (CTAP) is an 

on-going process established to describe changes in 

ecological conditions in Illinois. The initial two-year 

effort involved staff of the Illinois Department of 
Energy and Natural Resources (ENR), including the 

Office of Research and Planning, the Geological, 

Natural History and Water surveys and the Hazardous 

Waste Research and Information Center. They 

worked with the assistance of the Illinois Environ- 
mental Protection Agency and the Illinois depart- 

ments of Agriculture, Conservation, Mines and 
Minerals, Nuclear Safety, Public Health, and Trans- 

portation (Division of Water Resources), among 

other agencies. 

CTAP investigators adopted a “source-receptor” 

model as the basis for analysis. Sources were defined 

as human activities that affect environmental and 
ecological conditions and were split into categories 
as follows: manufacturing, transportation, urban 

dynamics, resource extraction, electricity generation 

and transmission, and waste systems. Receptors in- 

cluded forests, agro-ecosystems, streams and rivers, 

lakes, prairies and savannas, wetlands, and human 

populations. 

The results are contained in a seven-volume technical 

report, The Changing Illinois Environment: Critical 
Trends, consisting of Volume 1: Air Resources, 
Volume 2: Water Resources, Volume 3: Ecological 

Resources, Volume 4: Earth Resources, Volume 5: 

Waste Generation and Management, Volume 6: 
Sources of Environmental Stress, and Volume 7: 

Bibliography. Volumes 1-6 are synopsized in a 

summary report. 

The next step in the CTAP process is to develop, 

test, and implement tools to systematically monitor 

changes in ecological and environmental conditions 

in Illinois. Given real-world constraints on budgets 

and human resources, this has to be done in a practi- 

cal and cost-effective way, using new technologies 

for monitoring, data collection and assessments. 

As part of this effort, CTAP participants have begun 

to use advanced geographic information systems 
(GIS) and satellite imagery to map changes in IIli- 

nois’ ecosystems and to develop ecological indicators 

(similar in concept to economic indicators) that can 

be evaluated for their use in long-term monitoring. 

The intent is to recruit, train, and organize networks 

of people — high school science classes, citizen vol- 

unteer groups — to supplement scientific data collec- 

tion to help gauge trends in ecological conditions. 

Many of the databases developed during the project 
are available to the public as either spreadsheet files 

or ARC-INFO files. Individuals who wish to obtain 
additional information or participate in CTAP 
programs may call 217/785-0138, TDD customers 

may call 217/785-0211, or persons may write: 

Critical Trends Assessment Project 

Office of Research and Planning 
Illinois Department of Energy and Natural Resources 

325 West Adams Street, Room 300 

Springfield, IL 62704-1892 

Copies of the summary report and volumes 1-7 of 

the technical report are available from the ENR 

Clearinghouse at 1/800/252-8955. TDD customers 

call 1/800/526-0844, the Illinois Relay Center. 
CTAP information and forum discussions can also 

be accessed electronically at 1/800/528-5486. 



FOREWORD 

FOREWORD 

"If we could first know where we are 

and whither we are tending, 

we could better judge what we do 

and how to do it..." 

Abraham Lincoln 

Imagine that we knew nothing about the size, 

direction, and composition of our economy. We 

would each know a little, i.e., what was happening to 

us directly, but none of us would know much about 

the broader trends in the economy — the level or rate 
of housing starts, interest rates, retail sales, trade 

deficits, or unemployment rates. We might react to 

things that happened to us directly, or react to events 
that we had heard about — events that may or may 

not have actually occurred. 

Fortunately, the information base on economic trends 

is extensive, is updated regularly, and is easily 

accessible. Designed to describe the condition of the 

economy and how it is changing, the information 

base provides the foundation for both economic 

policy and personal finance decisions. Typical 

economic decisions are all framed by empirical 

knowledge about what is happening in the general 

economy. Without it, we would have no rational way 
of timing these decisions and no way of judging 

whether they were correct relative to trends in the 

general economy. 

Unfortunately, this is not the case with regard to 

changes in environmental conditions. Environmental 

data has generally been collected for regulatory and 

management purposes, using information systems 

designed to answer very site-, pollutant-, or species- 

specific questions. This effort has been essential in 
achieving the many pollution control successes of the 

last generation. However, it does not provide a 

systematic, empirical database similar to the eco- 

nomic database which describes trends in the general 

environment and provides a foundation for both 

environmental policy and, perhaps more importantly, 

personal decisions. The Critical Trends Assessment 

Project (CTAP) is designed to begin developing such 

a database. 

As a first step, CTAP investigators inventoried 
existing data to determine what is known and not 

known about historical ecological conditions and to 
identify meaningful trends. Three general conclu- 

sions can be drawn from CTAP’s initial investiga- 
tions: 

Conclusion No. 1: The emission and discharge of 

regulated pollutants over the past 20 years has 

declined, in some cases dramatically. Among the 

findings: 

¢ Between 1973 and 1989, air emissions of 
particulate matter from manufacturing have 

dropped 87%, those of sulfur oxides 67%, 
nitrogen oxides 69%, hydrocarbons 45%, and 

carbon monoxide 59%. 

¢ Emissions from cars and light trucks of both 

carbon monoxide and volatile organic com- 

pounds were down 47% in 1991 from 1973 

levels. 

¢ Lead concentrations were down substantially in 

all areas of the state over the 1978-1990 period, 

reflecting the phase-out of leaded gasoline. 

¢ From 1987 to 1992, major municipal sewage 

treatment facilities showed reductions in loading 
of biological/carbonaceous oxygen demand, 

ammonia, total suspended solids and chlorine 

residuals that ranged from 25 to 72%. 

e Emissions into streams of chromium, copper, 

cyanide, and phenols from major non-municipal 
manufacturing and utility facilities (most of them 

industrial) also showed declines over the years 

1987-1992 ranging from 37% to 53%. 

Conclusion No. 2: Existing data suggest that the 
condition of natural ecosystems in Illinois is rapidly 

declining as a result of fragmentation and continual 

stress. Among the findings: 

¢ Forest fragmentation has reduced the ability of 

Illinois forests to maintain biological integrity. 

In one Illinois forest, neotropical migrant birds 

that once accounted for more than 75% of 

breeding birds now make up less than half those 

numbers. 
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¢ In the past century, one in seven native fish 

species in Lake Michigan was either extirpated 
or suffered severe population crashes and exotics 
have assumed the roles of major predators and 

major forage species. 

¢ Four of five of the state’s prairie remnants are 

smaller than ten acres and one in three is smaller 

than one acre — too small to function as self- 

sustaining ecosystems. 

¢ Long-term records of mussel populations for four 

rivers in east central Illinois reveal large reduc- 

tions in numbers of all species over the last 40 
years, apparently as suitable habitat was lost to 

siltation and other changes. 

* Exotic species invasions of Illinois forests are 

increasing in severity and scope. 

Conclusion No. 3: Data designed to monitor compli- 
ance with environmental regulations or the status of 
individual species are not sufficient to assess ecosys- 

tem health statewide. Among the findings: 

¢ Researchers must describe the spatial contours of 

air pollutant concentrations statewide using a 

limited number of sampling sites concentrated in 

Chicago and the East St. Louis metro area. 

* Much more research is needed on the ecology of 
large rivers, in particular the effects of human 

manipulation. 

* The length of Illinois’ longest stream gaging 

records is generally not sufficient to identify 

fluctuations that recur less frequently than every 

few decades. 

* The Sediment Benchmark Network was set up in 

1981 with some 120 instream sediment data 

stations; by 1990 the network had shrunk to 40 

stations, the majority of which have data for only 

one to three years. 

CTAP is designed to begin to help address the 

complex problems Illinois faces in making environ- 
mental policy on a sound ecosystem basis. The next 

edition of the Critical Trends Assessment Project, two 

years hence, should have more answers about trends 

in Illinois’ environmental and ecological conditions 

to help determine an effective and economical 
environmental policy for Illinois. 
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Forew ord 

This bibliography was compiled to assist in all phases of the Illinois Critical Trends Assessment Project (CTAP). 

It contains references for relevant methodologies and modeling, as well as for the application of various methods 

to the analysis of environmental conditions in Illinois. The bibliography also includes examples of similar reports 

by municipalities, other states, and foreign countries. Because various statistical methods may be necessary to 

analyze environmental data that exhibit spatial uncertainty, references on statistical analysis are included in this 

document. Public participation may be vital to the assessment of critical trends, so the bibliography includes 

reports on how the public perceives environmental issues. Other references provide examples of how public 

participation has been utilized by various governmental organizations involved in these studies. It is hoped that 

this bibliography will be useful to other states and local government agencies that may need guidance in the 

beginning stages of comparative risk assessment, environmental trend analyses. The bibliography may also prove 

useful to scientists, environmentalists, legislators, and other citizens interested in environmental issues. 

The bibliographic entries were compiled from journal articles; abstracts; conference proceedings; local, state and 

federal government documents and technical reports; public and private library collections; bibliographies; and 

various other sources. Many entries have short annotations. Although this list of references is fairly 

comprehensive, its compilation has revealed gaps in available resources. Omissions or errors in resource 

information are inadvertent. The compilers would appreciate being notified of any additions and/or corrections 

that would improve the document. 

All publications cited in this bibliography are classified under one of the subjects presented in the table of 

contents. For references that include information related to more than one subject, full citations have been given 

under the most appropriate heading and cross-referenced by author, date, and title under other relevant headings. 

Entries under each heading are arranged alphabetically by author, then chronologically by year of publication. 

Specific citations can be located by searching under the subject heading or by utilizing the author index at the 

back of the bibliography. 

This bibliography was originally compiled using NOTEBOOK II, a commercial bibliographic database package. 

The data were then transferred into Word Perfect 5.1, for final formatting, organization, and editing. The 

document is available on diskette in Word Perfect 5.1 format, which allows for the utilization of the word-search 

capabilities in that program. 
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Environmental Quality and Environmental Trends 

General References 

Alfsen, K. H., K. A. Brekke, F. Brunvoll, H. Luras, K. Nyborg, and V. Saebo, 1992, Environmental Indicators: 

Norway Central Bureau of Statistics, Discussion Paper no. 71. 

Bergstrom, J. C., 1990, Concepts and measures of the economic value of environmental quality: A review. For 

complete reference, see Economic Analyses, General References, p. 35. 

Bishop, J. (editor), 1980, Illinois in the ’80’s...Trends in Natural Resource Management: Illinois Institute of Natural 

Resources, Document no. ILLDOE-8 1/23, Springfield, Illinois, 98 p. 

Boden, T. A., P. Kanciruk, and M. P. Farrell, 1990, Trends ’90: A Compendium of Data on Global Change. For 

complete reference, see Global Climate Change Issues, p. 106. 

Conservation Foundation, 1984, State Environmental Data Summaries: The Conservation Foundation, Washington, 

D. C., 245 p. 

Non-comprehensive summary of environmental quality and trends for each state. The information 

presented for Illinois covers population and economic trends, hazardous waste generation figures, 

estimates of air and water quality, and an analysis of land use and ecosystem conditions. 

Council on Environmental Quality, Executive Office of the President, 1981, Environmental Trends: Council on 

Environmental Quality, Washington, D.C, 346 p. 

Summary of national environmental trends, along with social trends that affect environmental 

quality. Colorful, easy-to-read text that includes many graphs and maps. Excellent format that could 

be an example for CTAP. 

Council on Environmental Quality, Executive Office of the President, 1989, Environmental Trends: Council on 

Environmental Quality, Washington, D. C., 152 p. 

National environmental trends are outlined in this book’s 367 graphic tepresentations. 

Council on Environmental Quality, Executive Office of the President, 1990, Environmental Quality: Twentieth 

Annual Report, Council on Environmental Quality, Washington, D. C. 

Council on Environmental Quality, Executive Office of the President, 1991, Environmental Quality: Twenty-first 

Annual Report, Council on Environmental Quality, Washington, D. C., p. 1-382. 

Darnay, A. J. (editor), 1992, Statistical Record of the Environment: Gale Research, Inc., Detroit, Michigan, 855 p. 

A presentation of environmental, economic, and social statistics (mostly for the U. S.) in the form 

of tables and charts. Provides data summaries, but no analysis or discussion of the data’s 

implications. Includes a very useful reference section. 

Dexter, R. N., L. S. Goldstein, P. M. Chapman, and E. A. Quinlan, 1985, Temporal Trends in Selected 

Environmental Parameters Monitored in Puget Sound: National Oceanic and Atmospheric Administration, 

Rockville, Maryland, Technical Memorandum NOS OMA 19, 158 p. 



Environmental data on Puget Sound was analyzed to identify temporal trends. It was concluded 

that the majority of the trends detected represented improvements in the environmental quality of 
Puget Sound. 

Goldemberg, J., T. B. Johansson, A. K. N. Reddy, and R. H. Williams (editors), 1988, Energy for a Sustainable 

World: Wiley Eastern Limited, New Delhi, India, 517 p. 

Hall, B., and M. L. Kerr, 1991, 1991-1992 Green Index: Island Press. 

Hammond, K. A., G. Macinko, and W. B. Fairchild (editors) 1978, Sourcebook on the Environment: A Guide to the 

Literature: The University of Chicago Press, Chicago, Illinois, 613 p. 

Overviews major environmental topics and provides comprehensive reference lists. 

Hunsaker, C. T., and D. E. Carpenter (editors), 1990, Ecological Indicators for the Environmental Monitoring and 

Assessment Program: U. S. Environmental Protection Agency, Office of Research and Development, 

Research Triangle Park, North Carolina, EPA 600/3-90-060. 

Illinois Environmental Protection Agency, 1990, Environmental Progress, 1970-1990: Illinois Environmental 
Protection Agency, Supplemental Transition Document, Springfield, Illinois, 48 p. 

Overview of Illinois’ progress in pollution control and pollution prevention from 1970-1990. 

Presents statistics, usually in the form of percent change in pollution, and numerous graphs and 
charts. 

Jarrett, R., R. Reuter, J. Stratta, and R. Jain, 1992, Environmental Trends--Policy Implications for the U. S. Army: 

Army Environmental Policy Institute, Champaign, Illinois, Document no. AEPI-PS-192, 41 p. 

Brief presentations of the 41 environmental trends expected to most strongly influence Army policy 

decisions in the near future. Bibliographic references are provided for each trend. Also includes 

a comprehensive introduction that addresses the need for trends analysis. Excellent source for 
trends information and references. 

Johnston, R. J., 1989, Environmental Problems: Nature, Economy and State: Belhaven Press, London, 211 p. 

Khoshoo, T. N., 1984. Environmental Concerns and Strategies: Indian Environmental Society, New Delhi, India, 296 
p. 

Kneese, A. V., and B. T. Bower, 1972, Environmental Quality Analysis: Theory and Method in the Social Sciences: 

Proceedings, Resources for the Future Conference on Research on Environmental Quality: Theoretical and 

Methodological Studies in the Social Sciences, Washington, D. C., June, 1970, Johns Hopkins University 

Press, Baltimore, Maryland, 408 p. 

Sampling of work from RFF program on the quality of the environment: 1) the environment and 

economic growth; 2) management programs, including mathematical modeling; 3) political and 
legal institutions and their role in environmental quality decision-making. Focuses on the social 

science aspect of environmental problems. How to deal with common property natural resources 

in an economic sense. 

Landsberg, H. H., L. L. Fischman, and J. L. Fisher, 1963, Resources in America’s Future-Patterns of Requirements 

and Availabilities 1960-2000: Resources for the Future, Johns Hopkins University Press, Baltimore, 
Maryland, 1017 p. 



Will the U. S. be able to meet future demands for natural resources? This question is central to the 
analysis of America s resources. The authors project future resource needs and demand based on 

historical and current trends and "reasonable" assumptions about the future. They then assess the 
adequacy of our resource base. 

Lund, H. G., and G. Preto (Technical Coordinators), 1990, Global Natural Resource Monitoring and Assessments: 

Preparing for the 21st Century: Proceedings, International Conference and Workshop on Global Natural 

Resource Monitoring and Assessments: Preparing for the 21st Century, Venice, Italy, September 24-30, 
1989, American Society for Photogrammetry and Remote Sensing, Bethesda, Maryland, Three volumes. 

Volume | centers on the following subject areas: 1) global monitoring; the planning, environmental 

and socioeconomic perspective; 2) major global natural resource issues; 3) monitoring 

environmental health; 4) water resources; 5) inventory monitoring and assessmentelationship to 

sustainable development. 

Volume 2 concentrates on 1) natural resource inventories; 2) remote sensing strategies suitable for 

forest inventory and monitoring; 3) technical forecasting; 4) global coordination efforts; 5) resource 

management planning; 6) policy aspects of monitoring; 7) ecological approaches to inventory and 

monitoring. 

Volume ‘3 contains papers on the following topics: 1) future satellite sensing capabilities; 2) 

resource measurements and modeling; 3) databases and geographic information systems; 4) remote 

sensing opportunities. An author index for all three volumes is included. 

Meadows, D. H., D. L. Meadows, and J. Randers, 1992, Beyond the Limits, Chelsea Green Publishing Co., Post 

Mills, Vermont, 300 p. 

National Oceanic and Atmospheric Association, W. H. Hooke, J. M. Bishop, J. L. Wickham, and I. C. Sheifer, 1990, 
National Oceanic and Atmospheric Association Environmental Digest: Selected Environmental Indicators 

of the United States and the Global Environment: Office of the Chief Scientist, National Oceanic and 

Atmospheric Administration, U. S. Department of Commerce, Washington, D. C. 66 p. 

Examines the global environment through the parameters of atmosphere, ocean, cryosphere, and 

biosphere. 

Organization for Economic Cooperation and Development (OECD), 1991, Environmental Indicators: OECD 

Publications, Paris, France, 77 p. 

This publication provides a preliminary set of environmental indicators by which to measure 

environmental performance. Includes 18 environmental indicators, some relating to environmental 

quality, some to national environmental goals, and some to international environmental agreements 

and issues. For each indicator, information on trends since 1970, along with information on the 

present state is included. A very good model to use for CTAP. 

Ornstein, R., and P. Ehrlich, 1989, New World, New Mind: Doubleday, NY. 

Ott, W. R., 1978, Environmental Indices, Theory and Practice: Ann Arbor Science Publisher, Inc. Ann Arbor, 

Michigan, 371 p. 

This text, in the author’s own words, focuses on "quantitative techniques for interpreting and 

presenting information on the State of the Environment." He discusses trends analysis, 



environmental quality profiles and damage functions. Though very forward-looking, the fact that 
the text is nearly 15 years old limits its applicability to CTAP. 

Reilly, P. C., 1978, Environmental Quality Profile 1972-1976, Winnebago County, Illinois: Institute for 

Environmental Quality, Chicago, Illinois, 105 p. 

Broad look at environmental conditions in Winnebago County. Addresses air and water quality, 

resource conservation, and solid waste issues. 

Risser, H. E., 1972, Trends in Energy Supply: Proceedings, Outlook for Energy Conference, Upper Midwest Council, 
Minneapolis, Minnesota, December, 1972, Illinois State Geological Survey, Champaign, Illinois, Reprint 

Series 1973E, p. 13-20. 

Overview of trends in U. S. consumption of energy from approximately 1955-1970. 

Sansoni, B., 1987, Multi-Element Analysis for Environmental Characterization and Its Future Trends: Proceedings, 

International Symposium on New Sensors and Methods for Environmental Characterization (SMEC), Kyoto, 

Japan, November 10-12, 1986, Federal Republic of Germany, JUEL-SPEZ--393, 80 p. 

Before starting to characterize the environment by its elemental composition, it may be useful to 

ask about the objective of this effort. This includes questions about the scope of environmental 

protection, the definition of the environment, and the limitations of its characterization by elemental 

composition alone. In the second part of this text, examples are given of the elemental composition 

of well-analyzed samples from the atmosphere, hydrosphere, lithosphere and biosphere. The third 

part introduces the principle of multi-element analysis and the fourth part gives examples. Finally, 

future aspects of modern chemical analysis are outlined with respect to the multi-element principle. 

Schaefer, M., 1991, The Federal research puzzle-Making the pieces fit: Environment, v. 33, no. 9, November, p. 
16-42. 

Guide to/Critique of U. S. Federal Government environmental research and development efforts. 

Simon, J. L., 1980, Resources, population, environment: An oversupply of false bad news, Science, v. 210, no. 1431. 

Speth, G. (editor), 1980, Environmental Quality-1980: Executive Office of the President, 11th Annual Report, 

Council on Environmental Quality, Washington, D. C., 497 p. 

Stigliani, W. M., 1990, 2030 is just around the corner: Naturopa, no. 64, p. 28-29. 

This article presents several different scenarios (e.g. present economic and environmental trends 
continue, environmental responsibility increases worldwide) and their predicted impact on the 
environment in Europe, 2030. 

Tunstall, D. B., 1983, Supporting Data for Environmental Trends: U. S. Geological Survey, Reston, Virginia, Open 

File Report 83-0534, 296 p. Microfiche. 

Provides environmental data summaries. General topics covered include population, land use, solid 

waste, resource consumption, toxic substances, wildlife, energy, water quality, and air quality. 

U. S. Department of Agriculture, 1989, The Second RCA Appraisal: Soil, Water, and Related Resources on 

Nonfederal Land in the United States: Analysis of Condition and Trends: U. S. Department of Agriculture, 
Washington, D. C., Five volumes. 



This document is comprised of five volumes: 

Resource Condition: Water 

Although localized or wide-scale water shortages of varying intensity and duration are 

occurring in most parts of the U. S., many problems could be reduced with careful 
planning. Farmers have increased their efficiency in using irrigation water. Competition 

for water will intensify in the future if current trends continue. Improved management of 

itrigation water and soil moisture, increased infiltration, and reduced runoff may improve 

water availability in the future. 

Resource Condition: Land 

Resource Condition: The Environment 
In appraising the status of environmental quality in the U. S., flood damages are found 
to be increasing, offsite effects of erosion and runoff are observed to be severe, and 

atmospheric deposition is causing popular concern. The known effects of acidic deposition 
on crops, forests, soils, and surface waters are reviewed, as is USDA’s role in studying 

this phenomenon. 

Analysis of Condition and Trends 

Resource Projections: 

Future status of cropland resources, irrigation supplies, erosion problems, and livestock 

management issues in the U. S. is projected. 

U. S. Department of Energy, 1981, Environmental Trends to the Year 2000: U. S. Department of Energy, 

Washington, D. C., 20 p. 

This report was prepared as required by the National Energy Policy Plan. Air pollution, water 

pollution, and solid waste generation trends were analyzed, as well as trends in water and energy 

consumption. 

U. S. Environmental Protection Agency, 1979, Profile of Environmental Quality, Region V, the Midwest: U. S. 

Environmental Protection Agency, Region V, Chicago, 30 p. 

Colorful overview of environmental quality and environmental programs in Illinois, Wisconsin, 
Minnesota, Michigan, Indiana, and Ohio. Contains many graphics, but not much detail--rather 

general in scope. 

U. S. Environmental Protection Agency, Office of Research and Development, 1989, Protecting the Environment; 

A Research Strategy for the 1990s: U. S. Environmental Protection Agency, Washington, D. C., 68 p. 

Overview of U. S. EPA’s future research and development strategies. Addresses the need to shift 

from a local-regulatory focus to a global-preventative focus. Lists as the number one priority the 

development of an environmental monitoring and assessment program (EMAP). EMAP is similar 

to our critical trends analysis. It is designed to answer the question "What is the condition of the 

environment and how is it changing?" Also discusses the importance of risk assessment research. 

Increases in grants to the academic research community, and the need to expand existing databases 

on human exposure to pollutants are two more priorities addressed in this document. 
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U. S. Environmental Protection Agency, Office of Pollution Prevention, 1991, Pollution Prevention 1991: Progress 

in Reducing Industrial Pollutants, U. S. Environmental Protection Agency, Washington, D. C., EPA 21P- 

3003, 242 p. 

Relates the various programs and initiatives currently being undertaken to reduce industrial 
pollution. Nationally, focus has begun to switch from end-of-pipe pollution clean-up to pollution 

prevention. The success of this endeavor depends on cooperative industrial (vs. regulatory) action. 

U. S. Soil Conservation Service and Iowa State University Statistical Laboratory, 1982, Basic Statistics: 1977 

National Resources Inventory: U. S. Department of Agriculture, Soil Conservation Service, Washington, D. 

C., and Iowa State University Statistical Laboratory, 267 p. 

U. S. Soil Conservation Service and Iowa State University Statistical Laboratory, 1987, Basic Statistics: 1982 

National Resources Inventory: U. S. Department of Agriculture, Soil Conservation Service, Washington, D. 

C., and Iowa State University Statistical Laboratory. 

Water Quality 2000, Water Pollution Control Federation, 1991, Challenges for the Future--Interim Report. For 

complete reference, see Surface Water Quality, General References, p. 61. 

Webb, L., and J. Tryens (editors), 1984, An Environmental Agenda for the States: The Conference on Alternative 

State and Local Policies, Washington, D. C., 86 p. 

Offers specific legislative, regulatory, and programmatic ideas for environmental action in 14 
general areas (e.g. air, groundwater). 

"State of the Environment" Reports 

Agarwal, A., and S. Narain (editors), 1985, The State of India’s Environment 1984-85, The Second Citizens’ Report: 

Ravi Chopra for the Centre for Science and Environment, New Delhi, India, 393 p. 

This report provides a comprehensive look at the state of the environment in India. It details a 

variety of environmental issues and provides information on linkages that operate at interface areas 

between different ecological spaces, between people and their environment, and between the 
economics of towns and villages in India. 

Barney, G. O., 1980, The Global 2000 Report to the President of the U. S.: Pergamon Press, New York, 171 p. 

Bird, P. M., and D. J. Rapport, 1986, State of the Environment Report for Canada: Supply and Services Canada, 
Canadian Government Publishing Centre, Hull, Quebec, Canada, 263 p. 

First comprehensive report undertaken on the State of the Environment for Canada. Identifies 

patterns of environmental change. Organizes, assesses and condenses data. 

Brown, L. R., A. Durning, C. Flavin, L. Heise, J. Jacobson, S. Postel, M. Renner, and C. P. Shea, 1989, State of 

the World 1989: A Worldwatch Institute Report on Progress Toward a Sustainable Society: L. Starke 
(editor), W. W. Norton & Co, New York, 256 p. 

Describes problems of land degradation, ozone depletion, overreliance on automobiles, and the 

global AIDS epidemic. Includes a global action plan aimed at mobilizing the world community to 

fight environmental deterioration and social disintegration by slowing population growth, meeting 



future food needs, reversing deforestation, and improving energy efficiency through grass-roots 

organizations and international institutions. 

Central Bureau of Statistics of Norway, 1991, Natural Resources and the Environment 1990: Central Bureau of 

Statistics, Norway, 150 p. 

Commission of the European Communities, 1979, State of the Environment, Second Report 1979: Office for Official 
Publications of the European Community. Luxembourg, 127 p. 

A "State of the Environment" report for the European Communities, which selects a number of 
topics felt to be of particular interest and presents them in a non-technical manner to the public. 

This is the second report in this series. Discusses the integration of an environmental dimension 

into economic growth. Discusses trends in environmental legislation/policy related to studies being 

performed and proposals put forth in the first report by the Commission of European Communities. 
Very nice publication addressing issues similar to CTAP. 

Conservation Foundation, 1984, State of the Environment: An Assessment at Mid-Decade: The Conservation 

Foundation, Washington, D. C., 586 p. 

A look at the current state of the environment in the U. S. and associated trends. Focuses strongly 

on U. S. environmental quality and policy, but includes a chapter on intergovernmental cooperation. 

Specifically analyzed are trends in population and the economy, pollutants and natural resources. 

Contains many maps, graphs,and charts. Also includes a chapter on risk assessment methodology. 

Overall, a good model for CTAP. 

Conservation Foundation, 1987, State of the Environment--A View Toward the Nineties: The Conservation 

Foundation, Washington, D. C., 614 p. 

An assessment of U. S. environmental quality. This report differs from earlier Conservation 

Foundation "State of the Environment” reports in that its focus is on more long-term trends. 

Department of Ecology, 1991, The 1991 State of the Environment Report: Department of Ecology, Washington, D. 

C., p. 1-139. 

El-Hinnawi, E., and M. H. Hashmi, 1987, The State of the Environment: Butterworths, London, England, 182 p. 

In this volume, the "state of the environment" reports produced by the U.N. Environmental 

Programme since 1974 have been consolidated and updated to produce a comprehensive report on 

the state of the world environment. Contemporary and future environmental issues are highlighted, 

especially those of global significance. 

Environmental Quality Commission, 1992, State of Kentucky’s Environment: A Report of Progress and Problems: 

Environmental Quality Commission, State of Kentucky, p. 1-332. 

European Commission, 1987, The State of the Environment in the European Community, 1986, Commission of the 

European Communities, Brussels. 

Gerrard, M., et al. (editors), 1991, State of the Environment--Report for Manitoba: Minister of Environment, 

Manitoba, Canada, 191 p. 

Hinrichsen, D., and G. Enyedi (editors), 1990, State of the Hungarian Environment: Statistical Publishing House, 

Budapest, Hungary, 143 p. 



Provides an overall picture of the state of the environment in Hungary. Part 1 is entitled 

"Environment and Society". Chapter 1 covers trends in economic and urban development and their 

environmental implications. Chapter 2 focuses on environmental policy in Hungary. Part 2 covers 
basic resources such as air quality and pollution control, freshwater resources, water quality, soil 

quality, and land use. Part 3 focuses on nature conservation issues, while Part 4 discusses 

international cooperation. This publication includes numerous graphs and maps depicting trends in 

Hungarian environmental issues. 

Organization for Economic Co-operation and Development (OECD), 1979, The State of the Environment in OECD 

Member Countries, OECD Publications, Paris, France, 177 p. 

This report assesses the state of the environment in OECD member countries based on three areas 

of concern: 1) trends in human activity negatively impacting the environment, 2) conditions of 

environmental media and other natural resources and 3) mitigation efforts. The report also 

addresses the need for more complete data. 

Organization for Economic Cooperation and Development (OECD), 1985, The State of the Environment: OECD 

Publications, Paris, France, 282 p. 

Organization for Economic Cooperation and Development (OECD), 1989, France Environmental Data Compendium, 
OECD Publications, Paris, France. 

Organization for Economic Co-operation and Development (OECD), 1991, The State of the Environment: OECD 

Publications, Paris, France, 297 p. 

Latest version of this publication. Emphasizes relationship between the state of the environment 

and economic growth/structural changes. Very trend-oriented, lots of graphics. Excellent model for 

Illinois CTAP to use in determining scope and format of our study. 

Tolba, M. K., 1983, The State of the World Environment 1983: United Nations Environment Programme. 18 p. 

Broad overview of the environmental problems facing the world in 1983. Presents the problems 

and the actions taken or planned to combat them. 

State and Local Comparative Risk Analysis Projects 

Colorado, State of, 1989, Environmental Status Report--A Summary of the Technical Analysis of the Colorado 

Environment 2000 Project: Colorado Department of Natural Resources and Colorado Department of Health, 

Denver, Colorado, 34 p. 

A comparative risk analysis project undertaken by the State of Colorado. Thirty-one environmental 

issues were analyzed by four technical work groups: air, land, water and natural resources. A 

comparative risk analysis and ranking of these issues followed. This document contains the major 

conclusions of the technical work groups, as well as general discussions on the 31 environmental 

issues that were analyzed. 

Colorado, State of, 1990, Colorado Environment 2000: Final Report of the Governor's Citizen Advisory Committee, 

Colorado Department of Natural Resources and Colorado Department of Health, Denver, Colorado, 88 p. 

Part of a comparative risk analysis project undertaken by the State of Colorado. In this report, the 

CE 2000 Citizen Advisory Committee has inventoried the major environmental challenges facing 



Colorado, identified these challenges, defined environmental protection goals, and proposed a series 

of actions to solve these problems. Initiatives for action were specific to the individual, 
neighborhood, business community, and local government and state sectors. 

Lashof, D., and E. Washburn, 1990, The Statehouse Effect: State Policies to Cool the Greenhouse, National 

Resources Defense Fund, Washington, D. C. 

Louisiana Department of Environmental Quality, 1991, LEAP to 2000, Louisiana’s Environmental Action Plan: 

Project Report, Department of Environmental Quality, Baton Rouge, Louisiana, 40 p. 

A comparative risk analysis project undertaken by the State of Louisiana. This text is a 

combination of the findings of the Public Advisory and the Steering Committees. Provides a 

ranking of the 35 most important environmental issues in the State of Louisiana. Includes a vision 

Statement that describes environmental policy goals for the next 10 years. The report concludes 

with guiding themes for implementation. 

Seattle Environmental Priorities Project, Technical Advisory Committee, 1991, Environmental Risks in Seattle: A 

Comparative Assessment: City of Seattle Planning Department, Seattle, Washington, 126 p. 

Presents the results of a comparative risk assessment undertaken by the City of Seattle. 

Environmental problems are ranked according to the magnitude of risk posed to human health and 

the environment, in order to facilitate efficient environmental planning and policy-making. 

Thompson, R. C., S. T. McCreary, and A. Clipp, 1991, LEAP to 2000, Louisiana Environmental Action Plan: 

Technical Supplement, Department of Environmental Quality, Baton Rouge, Louisiana, 153 p. 

Part of a comparative risk analysis project undertaken by the State of Louisiana. This document 

describes the structure of the "Leap to 2000" project, and the methods used to analyze the data by 

the Technical Committee/Work Groups. 

Vermont Agency of Natural Resources, 1991, Environment 1991: Risks to Vermont and Vermonters, in Strategy for 

Vermont’s Third Century: Public Advisory Committee, Vermont Agency of Natural Resources, Waterbury, 

Vermont, 48 p. 

Part of a comparative risk analysis project undertaken by the State of Vermont. Twenty of the most 

serious environmental problems in Vermont were chosen for study by the Public Advisory 

Committee. These problems were ranked in order of the risks to three areas: ecosystems, human 

health, and quality of life. 

Vermont Agency of Natural Resources, 1991, Environment 1991: Risks to Vermont and Vermonters: Technical 

Appendix, Vermont Agency of Natural Resources, Waterbury, Vermont, 642 p. 

A comparative risk analysis project conducted by the State of Vermont. This technical appendix 

contains the technical reports and data upon which the analysis and rankings were based. Three 

technical work groups contributed to this document; one focused on health risks, one on risks to 

Vermont s ecosystems, and one on quality of life. These technical reports analyzed 20 specific 

environmental issues/problems. 

Washington Department of Ecology, 1989, The State of the Environment Report, A Product of Washington 

Environment 2010: Department of Ecology, Olympia, Washington, 66 p. 
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A comparative risk analysis project undertaken by the State of Washington. Features current and 

projected status of Washington s environmental resources. Twenty-three environmental threats 

were analyzed and ranked for risk to human health, ecological systems, and economic risks. Sets 
preliminary priorities for the state. 

Washington Department of Ecology, 1990, A Citizen’s Guide to Washington’s Environment: Department of Ecology, 

Olympia, Washington, 42 p. 

Part of a comparative risk analysis project undertaken by the State of Washington. This handbook 

is designed to teach the citizens of Washington ways that they can change their lifestyles to benefit 

the environment and future generations, without affecting the overall quality of their lives. 

Washington Department of Ecology, 1990, Toward 2010, An Environmental Action Agenda: Department of Ecology, 

Olympia, Washington, 58 p. 

Part of a comparative risk analysis project undertaken by the State of Washington. This action 

agenda began the implementation plan of the Washington Environment 2010 project. Major 

environmental challenges that face the state of Washington are identified and a number of 
recommendations for addressing these problems are presented. 

Risk Assessment and Risk Management: Methodologies and Case 
Studies 

Anderson, E. L., and C. J. Henry, 1988, Risk assessment/risk management as a toxic control strategy, Toxic 

Contamination in Large Lakes: Sources, Fate and Controls of Toxic Contaminants. For complete reference, 
see Surface Water Quality, Aquatic Toxicity, p. 61. 

Andrews, R. N. L., 1988, Environmental impact assessment and risk assessment: Learning from each other. For 

complete reference, see Environmental Impact Assessments, p. 17. 

Bascietto, J., D. Hinckley, J. Plafkin, and M. Slimak, 1990, Ecotoxicity and ecological risk assessment: Regulatory 

applications at EPA: Environmental Science and Technology, v. 24, no. 1, p. 10-15. 

Calabrese, E. J., and E. M. Kenyon, 1991, Air Toxics and Risk Assessment. For complete reference, see Air Quality, 

General References, p. 81. 
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A joint study was conducted by Illinois EPA, Illinois Department of Public Health (IDPH), and 

Region V of the U. S. EPA to assess environmental degradation and measure adverse health effects 

due to pollution in the Lake Calumet area of Chicago. The Lake Calumet area is highly 

industrialized and has been a historic dumping ground for wastes. The study, deemed a "toxics hot 

spot assessment," combined existing and new data to study the toxic threat in different media and 
to human receptors. 

Donigian, A. S., Jr., D. W. Meier, and P. P. Jowise, 1986, Stream Transport and Agricultural Runoff of Pesticides 
for Exposure Assessment: A Methodology (Part A: Text and Appendices A-F): Environmental Research 
Laboratory, Office of Research and Development, U. S. Environmental Protection Agency, Athens, Georgia, 

EPA/600/3-86/01 1a, 2910 p. 

Describes STREAM (Stream Transport and Agricultural Runoff for Exposure Assessment 

Methodology). STREAM is applicable to corn, soybeans, cotton, wheat, and sorghum, and is 

potentially applicable to other crops. 
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Dungworth, D., et al., 1988, Inhalation Toxicology-The Design and Interpretation of Inhalation Studies and Their 

Use in Risk Assessment, edited by U. Mohr: Springer-Verlag, Berlin/New York, 318 p. 

Outlines methodologies used in assessing the toxicity of airborne contaminants, including laboratory 

studies involving animals and toxicokinetic studies. Also addresses the interpretation of these 

studies and their role in risk assessments. 

Evans, R. D., J. H. Harley, W. Jacobi, A. S. McLean, W. A. Mills, and C. G. Stewart, 1981, Estimate of Risk from 

Environmental Exposure to Radon-222: Nature, v. 290, no. 5802, p. 98-100. 

Study of lung cancer risk in uranium miners due to exposure to radon-222 and its decay products. 

Fields, D. E., C. C. Travis, A. P. Watson, and L. M. McDowell-Boyer, 1980, Estimation of North American 

Population Doses Resulting from Radon-222 Release in Western United States: Methodology: Oak Ridge 

National Laboratory, Oak Ridge, Tennessee, ORNL/TM-6751, 57 p. 

A compilation of computer codes to be used in estimated human exposure to radon-222 and its 

progeny from uranium milling sites in the western U. S. 

Fisher, A. B., 1990, A Perspective on Valuing Changes in Health Risk: Department of Agricultural Economics and 

Rural Sociology, University of Connecticut, Storrs, Connecticut, 17 p. 

Fox, A. J., 1981, Mortality Statistics and the Assessment of Risk, Proceedings of the Royal Society of London, A: 

The Assessment and Perception of Risk, a discussion organized by Sir F. Warner, F. R. S., and D. H. Slater, 

on behalf of the Royal Society’s Study Group on Risk, Royal Society of London, London, United Kingdom, 

v. 376, no. 1764, April 30, p. 65-78. 

Follows trends in the development of more complete mortality statistics and their use in 

occupational risk assessments. 

Fuge, R., 1988, Sources of halogens in the environment, influences on human and animal health: Environmental 

Geochemistry and Health, v. 10, no. 2, p. 51-61. 

Geochemical analysis of halogen occurrence and concentration in the environment. Considers 

animal and human health impacts. 

Hamphill, D. D. (editor), 1972, Trace Substances in Environmental Health: Proceedings, University of Missouri’s 

5th Annual Conference on Trace Substances in Environmental Health, University of Missouri, Columbia, 

Missouri, v. 5. 

Hallenbeck, W. H., 1986, Risk Assessment of Exposure to Radium and Fluoride in Illinois Public Water Supplies. 

For complete reference, see Public Drinking Water Supplies, p. 73. 

Hallenbeck, W. H., 1987, Risk Assessment of Exposure to Waterborne and Airborne Radon-222 in Illinois. For 

complete reference, see Radon, p. 104. 

Helmer, R., I. Hespanhol, and L. J. Saliba, 1991, Public health criteria for the aquatic environment: Recent WHO 

guidelines and their application. For complete reference, see Aquatic Toxicology, p. 61. 

Honeycutt, R. C., G. Zweig, and N. N. Ragsdale (editors), 1985, Dermal Exposure Related to Pesticide Use: 

Discussion of Risk Assessment: Division of Pesticide Chemistry Symposium at the 187th Meeting of the 
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American Chemical Society, St. Louis, Missouri, April 8-13, 1984, American Chemical Society, Washington 

D. C., v. 273, 529 p. 

Integration of the three disciplines of dermal absorption, field exposure studies and toxicology-risk 

assessment to provide a complete risk assessment for agricultural workers from dermal exposure 

to pesticides. Discusses trends in exposure assessment and protection and predictive techniques. 

Mathematical models also discussed. 

International Commission on Groundwater, Working Group on Groundwater Contamination Risk Assessment: C. 

Cranor, R. Raucher, E. Reichard, and G. Zapponi, 1990, Groundwater Contamination Risk Assessment: A 

Guide to Understanding and Managing Uncertainties. For complete reference, see Groundwater Quality, 

Risk Assessments, p. 68. 

Klaassen, C. D., M. O. Amdur, and J. Doull, 1986, Casarett and Doull’s Toxicology: The Basic Science of Poisons: 

MacMillan Publishing Company, New York, Third Edition, 974 p. 

Labat-Anderson, Inc., 1987, Human Health Risk Assessment for the Use of Pesticides in USDA Forest Service 

Nurseries: U. S. Department of Agriculture, Forest Service, Washington, D. C., Document no. FS-412, 
various pagings. 

Lave, L. B., and E. P. Seskin, 1977, Air Pollution and Human Health. For complete reference, see Air Quality, 

General References, p. 85. 

Mazumolar, S., and N. Sussman, 1983, Relationships of air pollution to health: Results from the Pittsburgh study. 
For complete reference, see Air Quality, General References, p. 85. 

McLean, A. E. M., 1981, Quantification of Biological Risk Assessment and Evaluation of Risks to Health from 

Chemicals: Proceedings of the Royal Society of London, A: The Assessment and Perception of Risk, a 

discussion organized by Sir F. Warner, F. R. S., and D. H. Slater, on behalf of the Royal Society's Study 

Group on Risk, University Press, Cambridge, Great Britian, v. 376, no. 1764, April 30, p. 51-64. 

Discussion of risk assessment of chemicals (especially prescription drugs) that takes place (ideally) 

before human exposure occurs. Addresses the role of benefit-cost analysis in these assessments. 

Murphy, B.L., A. P. Toole, and P. D. Bergstrom, 1989, Health risk assessment for arsenic contaminated soil: 

Environmental Geochemistry and Health, v. 11, nc. 3-4, p. 163-169. 

Discussion of risk assessment methodologies for the inhalation and ingestion exposure pathways 

of arsenic contaminated soils. 

National Research Council, Committee on Biological Effects of Ionizing Radiations (BEIR), Board on Radiation 

Effects Research, Commission on Life Sciences, editors, 1988, Health Risks of Radon and Other Internally 

Deposited Alpha-Emitters: National Academy Press, Washington, D. C., v. 4, 602 p. 

Neal, R. A., 1983, Health and Risk Assessment: Toxicology: Proceedings, First Atlantic Workshop on Organic 

Chemical Contamination of Groundwater, Nashville, Tennessee, December 8-10, 1982, American 

Waterworks Association, Denver, Colorado, p. 133-138. 

Discusses the discipline of toxicology in general terms, and as it relates to the determination of the 

potential toxicity of organic chemicals found as contaminants in groundwater. Proposed risk 
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assessment strategies for the analysis of contaminated groundwater, using animals and limiting the 

compounds studied. 

Ott, W. R., 1990, Total human exposure: Basic concepts, EPA field studies, and future research needs: Journal of 

the Air and Waste Management Association, v.40, no. 7, November, p. 966-975. 

Presents the argument that the assessment of risk to the public’s health should be based on the new 

approach of Total Human Exposure (THE), as opposed to geophysical media carrier concentrations. 

Paustenbach, D. J. (editor), 1989, The Risk Assessment of Environmental and Human Health Hazards: A Textbook 

of Case Studies: Wiley and Sons, New York, 1155 p. 

Ricci, P. F., 1985, Principles of Health Risk Assessment, Prentice-Hall, Inc., New Jersey, 417 p. 

Sargent, F., 1983, Human Ecology-A Guide to Information Sources, in Health Affairs Information Guide Series, 

edited by P. Wasserman: Gale Research Company, Detroit, Michigan, v. 10, 293 p. 

An annotated bibliography covering a wide range of topics related to the environment and human 

health. Some of these topics are environmental quality,community health, and the abiotic and biotic 

environments. 

Smith, J. M., 1986, Reproductive and Developmental Toxicity Risk Assessment: American Chemical Society, 189th 

Meeting; Evaluation of Pesticides in Ground Water, Miami Beach, Florida, April 28-May 3, 1985, edited 

by W. Y. Garner, R. C. Honeycutt, and H. N. Nigg, U. S. Environmental Protection Agency, Washington, 

D. C., p. 414-422. 

Stara, J. F., and L. S. Erdreich (editors), 1984, Selected Approaches to Risk Assessment for Multiple Chemical 

Exposures: Workshop on Methods and Issues for the Assessment of Human Health Risks from Exposure 

to Multiple Chemicals, July 12-13, 1983, Cincinnati, Ohio, Environmental Criteria and Assessment Office, 

Office of Health and Environmental Assessment, Office of Research and Development, U. S. Environmental 

Protection Agency, Cincinnati, Ohio, EPA-600/9-84-014a, 101 p. 

Summary of multichemical human health risk assessment methodologies. Five specific areas are 

addressed: 1) interspecies extrapolation; 2) risk assessment for less than lifetime exposure to 

carcinogens and other toxins; 3) multiple chemical assessments; 4) daily ‘intake determination; and 

5) route-to-route extrapolations. 

Travis, C. C., 1989, Proceedings, NATO Advanced Research Workshop on Biologically Based Methods for Cancer 

Risk Assessment, held June 11-16, 1988, Corfu, Greece: Plenum Press, New York, 355 p. 

Trieff, N. M. (editor), 1980, Environment and Health: Ann Arbor Science Publishers, Inc., Ann Arbor, Michigan, 

652 p. 

Overview of the human health implications of environmental problems. Topics range from air and 

water pollution to the adverse effects of energy production. Also includes a section on the legal 

and policy aspects of "solutions" to environmental problems. 

Tsuchyia, K., M. Sugita, and C. B. Park, 1976, Biological effects of exposure to lead in ambient air among Tokyo 

inhabitants. For complete reference, see Lead/Polychlorinated Biphenyls (PCBs), p. 100. 
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Tveten, U., 1990, Review of the Chronic Exposure Pathway Models in MACCS and Several Other Well-Known 

Probabilistic Risk Assessment Models. For complete reference, see Environmental Models, p. 31. 

U. S. Environmental Protection Agency, 1987, Health Advisories for 16 Pesticides: National Technical Information 
Service, Springfield, Virginia, Document no. PB87-200176, 262 p. 

U. S. Environmental Protection Agency, Exposure Assessment Group, Office of Health and Environmental 

Assessment, 1989, Exposure Factors Handbook, U. S. Environmental Protection Agency, Washington, D. 

C. various pagings. 

U. S. Environmental Protection Agency, 1989, Workshop Report on EPA Guidelines for Carcinogen Risk 

Assessment: Use of Human Evidence: U. S. Environmental Protection Agency, Washington, D. C., 

EPA/625/3-90/017, 98 p. 

U. S. Environmental Protection Agency, 1989, Biological Data for Pharmacokinetic Modeling and Risk Assessment. 

For complete reference, see Risk Assessment and Risk Management: Methodologies and Case Studies, 
p. 16. 

U. S. Environmental Protection Agency, 1990, Statistical Methods for Estimating Risk for Exposure above the 

Reference Dose (Project Summary). For complete reference, see Statistical Analyses of Environmental 

Data, General References, p. 43. 

U. S. Environmental Protection Agency, Environmental Criteria and Assessment Office, Office of Research and 

Development, 1990, Methodology for Assessing Health Risks Associated with Indirect Exposure to 
Combustor Emissions: Interim Final Report: U. S. Environmental Protection Agency, Cincinnati, Ohio, 
various pagings. 

U. S. Environmental Protection Agency, 1988, Health Advisories for 50 Pesticides: National Technical Information 

Service, Springfield, Virginia, Document no. PB88-112543, various pagings. 

United Nations Environment Programme, International Labour Organisation, and World Health Organization 

(editors), 1976-1991, Environmental Health Criteria (Series): World Health Organization, Geneva, 

Switzerland. 

Dates range from 1976 to 1991. Books in this series include: Titanium; Selected Radionuclides; 

Hydrogen Sulfide; Arsenic; Selected Petroleum Products; Manganese; Nitrates, Nitrites, and N- 

Nitroso Compounds; Polychlorinated Biphenyls and Terphenyls; Mercury; Lead; Photochemical 

Oxidants; Sulfur Oxides and Suspended Particulate Matter; Carbon Disulfide; Oxides of Nitrogen; 

Ultraviolet Radiation; Carbon Monoxide; Tin and Organotin Compounds; Chlorine and Hydrogen 

Chloride; Styrene; Acrylonitrile; 2,4-Dichlorophenoxyacetic Acid (2,4-D); Tetrachloroethylene; 

Methylene Chloride; Epichlorohydrin; Chlordane; Tecnazene; Quintozene; Paraquat and Diquat; 

Heptachlor, Endosulfan; Fluorine and Fluorides; Chlordecone; Mirex; Camphechlor; Acrylamide; 

Trichloroethylene; Ammonia; Propylene Oxide; Ethylene Oxide; Kelevan; Tetradifon; 

Organophosphorus Insecticides; Carbamate Pesticides; Asbestos; Selenium; Butanols, Four Isomers; 

1,2-Dichloroethane; Pentachlorophenol; Dimethyl Sulfate; Hydrazine; Toluene Diisocyanates; 

Diaminotoluene; Magnetic Fields; Chromium; Thiocarbamate Pesticides; Phosphine and Selected 

Metal Phosphides; Man-made Mineral Fibres; Pyrrolizidine Alkaloids; Dithiocarbamate Pesticides; 

Vanadium; Dichlorvos; DDT and its Derivatives; Cypermethrin; Resmethrins; Chlorophenols; 
Methylmercury; Formaldehyde; Fenvalerate; D-Phenothrin; Permethrin; Tetramethrin; 

Polychlorinated Dibenzo-para-dioxins and Dibenzofurane; Vinylidene Chloride; 2-Propanol; Fully 
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Halogenated Chlorofluorocarbons; Barium; Selected Mycotoxins; Deltamethrin; Tricresyl 

Phosphate; Tri-N-Butyl Phosphate; Methyl Isobuty] Ketone; Tributyltin Compounds; Triphenyl 

Phosphate; Beryllium; 2-Methoxyethanol, 2-Ethoxyethanol, and their Acetates; Inorganic Mercury; 

n-Hexane; Aldrin and Dieldrin; Hexachlorocyclopentadiene; Dimethylformamide; Aldicarb; Nickel; 

Dimethoate; and Allethrins. 

Yassi, A., M. Cheang, M. Tenebein, G. Bawden, J. Spiegel, and T. T. Redekop, 1991, An analysis of occupational 

blood lead trends in Manitoba, 1979 through 1987. For complete reference, see Trends Analysis, p. 51. 

Environmental Policy 

Alier, J. M., 1991, Environmental Policy and Distributional Conflicts, in Costanza, R. (editor), Ecological 

Economics: The Science and Management of Sustainability: Columbia University Press, NY, p. 118-137. 

Alterman, R., and D. MacRae, Jr., 1983, Planning and policy analysis: Converging or diverging trends?: Journal of 

the American Planning Association, v. 49, no. 2, Spring, p. 200. 

Andrews, R. N. L., 1976, Environmental Policy and Administrative Change: Lexington Books, Lexington, 
Massachusetts, 230 p. 

Baumol, W. J., and W. E. Oates, 1979, Economics, Environmental Policy, and the Quality of Life: Prentice-Hall, 
Englewood Cliffs, New Jersey, 377 p. 

Baumol, W. J., and W. E. Oates, 1988, The Theory of Environmental Policy: Cambridge University Press, 

Cambridge, Massachusetts, 299 p. 

A companion volume to Economics, Environmental Policy, and the Quality of Life, by the same 
authors. Overviews environmental policy-making based on the economic theory of externalities. 

Boulding, K. E., 1991, What Do We Want to Sustain?: Environmentalism and Human Evaluations, in Costanza, R. 
(editor), Ecological Economics: The Science and Management of Sustainability: Columbia University Press, 

NY, p. 22-31. 

Bradbury, J. A., 1989, The policy implications of differing concepts of risk: Science, Technology, & Human Values, 

v. 14, no. 4, p. 380-399. 

Brown, L., 1991, Environmental Sustainable Development: Building on Brundtland, in Goodland, G. (editor), From 

Growth to Sustainable Development: UNESCO, Paris, p. 80-86. 

Carpenter, R. A., 1992, Limitations in Measuring Sustainability: United Nations University International Conference 

on the Definition and Measurement of Sustainability, June 22-25, 1992, Washington D. C. 

Costanza, R., H. E. Daly, and J. A. Bartholomew, 1991, Goals, Agenda and Policy Recommendations For Ecological 

Economics, in Costanza, R. (editor), Ecological Economics: The Science and Management of Sustainability: 

Columbia University Press, NY, p. 1-21. 

Daly, H. E., 1989, Toward a Measure of Sustainable Social Net National Development, in Ahmad, Y., S. El-Serafy, 

and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World Bank, 

Washington, D. C., p. 8-9. 
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Daly, H., 1991, From Empty-World to Full World Economics: Recognizing an Historical Turning Point in 
Economic Development, in Goodland, R. (editor), Environmental Sustainable Economic Development: 

Building on Brundtland: Population Council, Oxford University Press, NY, p. 18-26. 

Daly, H., 1991, Sustainable Development: From Concept and Theory to Operational Principles, in Davis, K., and 
B. Makhail (editors), Resources, Environment and Population: Present Knowledge, Future Options: 

Population Council, Oxford University Press, NY, p. 25-44. 

Daly, H, and Goodland, R., 1992, Approaching Global Environmental Sustainability: United Nations University 

International Conference on the Definition and Measurement of Sustainability, June 22-25, 1992, 

Washington D. C. 

Hammitt, J. K., and S. Bruchey (editors), 1990, Probability Is All We Have: Uncertainties, Delays and 

Environmental Policy-Making, in The Environment: Problems and Solutions; A Collection of New 

Studies and Outstanding Dissertations on Current Issues (Series), New York, Garland Publishing, Inc., 

291 p. 

This book focuses on improving methods for environmental policy-making and decision-making 

methodologies. Discusses uncertainties about “outcomes,” or the physical and social 

consequences of a policy, and uncertainties about "values", or social preferences among 

outcomes. Delaying decision-making may reduce uncertainty levels, but will allow more serious 

environmental degradation and increase the cost of protection. Discusses environmental policy 

analysis in terms of three issues: 1) stratospheric ozone depletion; 2) health risks associated 

with pesticide residues on foods; 3) potential global climate change. 

National Academy of Sciences, 1991, Policy Implications of Greenhouse Warming-Synthesis Panel: National 
Academy Press, Washingtion, D. C. 

Nijpels, E. (Minister), 1989, National Planning: To Choose or to Lose: Department for Information and 

International Relations, Netherlands. 

Pearce, D., A. Markandya, and E. Barbier, 1989, Blueprint for a Green Economy: Earthscan Piblications, 

London. 

Steele, R. V., et al., 1979, Leading Trends in Environmental Regulation That Affect Energy Development: U. S. 

Department of Energy, Washington, D. C., DOE/EV-01682, 318 p. 

Discussion of environmental regulations that could impact the Department of Energy s future 
programs and emerging technologies. 

World Resource Institute and United Nations Environment Programme, 1992, World Resources 1992-93: Oxford 

University Press, NY, p. 1-384. 

Public Perceptions Toward Environmental Issues and Risk Analysis 

Cardinal, E. A., 1991, Risky business: Communicating risk for the government: Environmental Science and 

Technology, v. 25, no. 12, p. 1983-1985. 

Addresses the gap between the scientists’ and the public’s perceptions of risk, and offers 

suggestions on overcoming this problem when communicating risk to the public. 
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Craik, K. H., and E. H. Zube (editors), 1976, Perceiving Environmental Quality: Research and Applications, Plenum 

Press, New York, v. 9, 310 p. 

This publication reports on a series of research workshops that examined the place of 

environmental perception in a comprehensive system of indices for assessing and monitoring trends 

in environmental quality. Discusses the development of Perceived Environmental Quality Indices 

(PEQI) for use in scenic and recreational environments, residential and institutional environments, 

and air, water and sonic environments. Includes reviews of methodological issues, analyses of 

policy and procedural issues, and examination of research needs. 

Dunlap, R. E., 1991, Trends in public opinion toward environmental issues: 1965-1990: Society and Natural 

Resources, v. 4, p. 285-312. 

Follows the trends in public support for environmental action and discusses the implications for 

the environmental movement. 

Freudenburg, W. R., 1988, Perceived risk, real risk: Social science and the art of probabilistic risk assessment. For 

complete reference, see Risk Assessment and Risk Management: Methodologies and Case Studies, p. 11. 

Frey, R. S., 1990, Assessing and Communicating Health Risks: The Case of Meat/Fat Consumption, Agricultural 

Experiment Station Bulletin, Manhattan, Kansas, v. 658, p. 1-21. 

Hammond, K. R., and D. Victor, 1988, Annotated Bibliography for Risk Perception and Risk Communication: Center 

for Research on Judgment and Policy, University of Colorado, Boulder, Colorado, 247 p. 

This annotated bibliography is divided into three sections: 1) risk perception; 2) risk 

communication; and 3) health-related risk communication. It includes a complete citation index and 

references for general texts not included in the bibliography. 

Johnson, B. B., and V. T. Covello (editors), 1987, The Social Construction of Risk Technology, Risk and Society: 

D. Reidel Publishing Company, Dordrecht, Holland, 403 p. 

Kerr, R., 1991, US Bites Greenhouse Bullet and Gags: Science, p. 868. 

National Academy of Sciences, 1991, Policy Implications of Greenhouse Warming-Synthesis Panel: National 

Academy Press, Washington, D. C. 

O'Riordan, T., 1982, Risk-perception studies and policy priorities: Risk Analysis, v. 2, p. 95-100. 

Otway, H., and K. Thomas, 1982, Reflections on risk perception and policy: Risk Analysis, v. 2, p. 69-82. 

Environmental Models 

Bhowmik, N. G., M. Demissie, D. T. Soong, A. Klock, N. R. Black, D. L. Gross, T. W. Sipe, and P. G. Risser, 

1984, Conceptual Models of Erosion and Sedimentation in Illinois. Volume I. Project Summary; Volume 

II. Level II Models, Model Interactions, Keywords, and Bibliography: Illinois Scientific Surveys Joint 

Report 1, Illinois Department of Energy and Natural Resources, Springfield, Illinois, 390 p. 
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Overview of a program that created 11 conceptual models (one general and 10 of specific 

environmental subsystems) in order to analyze erosion and sedimentation processes in Illinois. Also 

provides information on future research needs and data gaps. 

Bignoli, G., and E. Sabbioni, 1984, Environmental assessment of arsenic released from potential pollution sources. 
For complete reference, see Electricity Generation/Coal and Nuclear Power Plants/Radiation Hazards, 

p. 122. 

Bird, S. L., M. Cheplick, and D. S. Brown, 1991, Preliminary Testing, Evaluation and Sensitivity Analysis for the 

Terrestrial Ecosystem Exposure Assessment Model (TEEAM) (Project Summary): Environmental Research 

Laboratory, U. S. Environmental Protection Agency, Athens, Georgia, EPA/600/S3-91/019, 3 p. 

Documents an initial testing and sensitivity analysis of the TEEAM. Calculates the exposure 

concentrations of plants and animals to contaminants in terrestrial ecosystems. Complete report 

entitled: "Preliminary testing, evaluation and sensitivity analysis for the terrestrial exposure 

assessment model (TEEAM). NTIS PB91-161 711/AS. 

Bognér, S., 1989, Quasi-2D Transport and Morphological Forecasting, in Large River Systems, in Sediment 

Transport Modeling: Proceedings of the International Symposium, New Orleans, Louisiana, August, 1989, 

American Society of Civil Engineers, New Yor, p. 64-69. 

Describes use of QUATMORT quasi-2D morphological and transport model in forecasting river 

bed changes in large river systems. 

Chen, J. C., 1978, Application of Modeling Techniques to the Study and Forecasting of Energy Needs, Energy 

Supply, Environmental Impacts, the Assessment of New Technology, and Alternatives: Ph.D. dissertation, 

University of Oklahoma, Norman, Oklahoma, 227 p. 

Ph.D. thesis on developing an aggregate level mathematical model of the U. S. energy situation. 

This model would be used in assessing current trends and the resultant environmental impacts, as 

well as in forecasting future energy needs and potential environmental impacts. 

Cox, W. M., H. W. Rorex, and G. K. Moss, 1985, Evaluation of Rural Air Quality Simulation Models: Office of 

Air Quality Planning and Standards, Office of Air and Radiation, U. S. Environmental Protection Agency, 

Research Triangle Park, North Carolina, EPA-450/4-83-003a and EPA-450/4-83-003b, various pagings 

(microfiche). 

Donigian, A. S., Jr., D. W. Meier, and P. P. Jowise, 1986, Stream Transport and Agricultural Runoff of Pesticides 

for Exposure Assessment: A Methodology (Part A: Text and Appendices A-F). For complete reference, see 

Environmental Health Assessments and Concerns, p. 20. 

Fange, L., K. W. Hipel, and D. M. Kilgour, 1988, The graph model approach to environmental conflict resolution: 

Journal of Environmental Management, v. 27, p. 195-212. 

Fedra, K., 1983, Environmental Modeling Under Uncertainty: Monte Carlo Simulation: International Institute for 

Applied Systems Analysis, Laxenburg, Austria, Document no. RR-83-28, 78 p. 

Describes the use of Monte Carlo simulation when data gaps and uncertainty exist. Assessment of 

model reliability and predictive accuracy of models using Monte Carlo methods is addressed. 
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Fenhann, J., H. Larsen, G. A. MacKenzie, and B. Rasmussen (editors), 1990, Environmental Models: Emissions and 

Consequences, in Proceedings, Riso International Conference, Sponsored by the Commission of the 

European Communities, May 22-25, 1989: Developments in Environmental Modelling, Elsevier Science 

Publishers B.V., Amsterdam, The Netherlands, v. 15, 489 p. 

Theoretical and applied perspectives on the linking of emissions and emission reductions to 

environmental consequences. 

Holcomb Research Institute, Butler University, for the Scientific Committee on Problems of the Environment, 1976, 

Environmental Modeling and Decision Making: The United States Experience: Praeger Publishers, New 

York, 151 p. 

The authors present an evaluation of the current state of environmental modeling in the U. S., as 

well as an assessment of the use of these models in the U. S. decision-making process. The text 

includes a case study on air pollution models for Chicago and their impact on city and state 

environmental policies. 

Jorgensen, S. E. (editor), 1984, Modelling the Fate and Effect of Toxic Substances in the Environment, in 

Proceedings of a symposium sponsored by the International Society for Ecological Modelling (ISEM), 

Copenhagen, Denmark, June 6-10, 1983: Developments in Environmental Modelling, Elsevier Science 

Publishers B.V., Amsterdam, The Netherlands, v. 6, 342 p. 

A collection of papers concentrating on the theoretical aspects of environmental modeling. Deals 

with parameter estimation, modified linkage models, and error analysis. 

Jorgensen, S. E., 1986, Fundamentals of Ecological Modelling: Developments in Environmental Modelling, Elsevier 

Science Publishers B.V., Amsterdam, The Netherlands, v. 9, 389 p. 

In-depth overview of ecological modeling, in particular, and conceptual modeling, in general. 

Jorgensen, S. E. (editor), 1990, Modelling in Ecotoxicology: Developments in Environmental Modelling, Elsevier 

Science Publishers B.V., Amsterdam, The Netherlands, v. 16, 353 p. 

The first half of the book is a thorough overview of ecotoxicological modeling. It begins with an 

introduction discussing the need for ecotoxicological modeling and ends with a discussion of, 

applicable methodologies. The second half of the book is comprised of case studies. Three are 

relevant to CTAP. Ch. 7 discusses the use of simple regression analysis to model the distribution 

of chromium at a site. Ch. 12 is a case study of the analysis of atmospheric transport of sulfur 

dioxide using a diffusion model called DIMULA. This project was part of a larger project where 

the goal was to analyze and assess the impact of energy systems on the environment and on human 

welfare. Ch. 13 describes the use of a contaminant-fate model to characterize the effects of four 

chlorobenzenes on the aquatic ecosystem. 

Marani, A. (editor), 1988, Advances in Environmental Modelling: Proceedings of a symposium sponsored by the 

International Society for Ecological Modelling (ISEM), Venice, Italy, June 22-26, 1987: Developments in 

Environmental Modelling, Elsevier Science Publishers B.V., Amsterdam, The Netherlands, v. 13, 691 p. 

Collection of papers on environmental modeling. The applications presented are diverse and include 

wetland, hydrological, and terrestrial modeling. Also discussed is the impact of modeling on the 

regulatory decision-making process. 
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McClenny, W. A., K. D. Oliver, and J. D. Plell, 1989, A field strategy for sorting volatile organics into source- 

related groups: Environmental Science and Technology, v. 23, no. 11, p. 1373-1379. 

A new monitoring strategy, referred to as temporal profile analysis (TPA), has been developed. 

This monitoring strategy appears to be a direct and practical means to identify site-specific local 

sources and to improve mortality risk assessment. 

Miller, C., 1978, Exposure Assessment Modeling: A State-of-the-Art Review: Office of Research and Development, 

Environmental Research Laboratory, U. S. Environmental Protection Agency, Athens, Georgia, EPA-600/3- 

78-065, 57 p. 

Overview of then current exposure assessment modeling methodology. Concludes that while a great 

deal of work has been done on modeling environmental fate, much less has been done on modeling 

exposure and the effects of exposure. 

Mitsch, W. J., M. Straskraba, and S. E. Jorgensen (editors), 1988, Wetland Modelling: Developments in 

Environmental Modelling, Elsevier Science Publishers B.V., Amsterdam, The Netherlands, v. 12, 227 p. 

Diverse collection of papers intended to provide the reader with an overview of wetland modeling. 
The importance of wetland modeling lies in the quantitative understanding realized by such efforts. 

This understanding allows scientists to better predict the behavior and responses of wetland 

ecosystems. 

Mulkey, L. A., R. F. Carsel, and C. N. Smith, 1986, Development, Testing, and Applications of Nonpoint Source 

Models for Evaluation of Pesticides Risk to the Environment, in Agricultural Nonpoint Source Pollution: 

Model Selection and Application: Developments in Environmental Modeling, Elsevier Applied Science 

Publishers B.V, New York, v. 10, New York, p. 383-397. 

Pistikopoulos, P., P. Masclet, and G. Mouvier, 1990, A receptor model adapted to reactive species: polycyclic 

aromatic hydrocarbons; evaluation of source contributions in an open urban site--I. Particle compounds: 

Atmospheric Environment, v. 24A, no. 5, p. 1189-1197. 

Contributions from three urban sources of PAHs: domestic heating, petrol vehicles and diesel 

vehicles, were evaluated for various times of year and various times of day. The contributions were 

calculated by chemical mass balance from histograms of six PAHs that are present in the 
atmosphere only in particle form. The urban site studied (Paris, France) is an open site, well suited 
to the use of a piston reactor model. 

Russell, C. S. (editor), 1975, Ecological Modeling in a Resource Management Framework, in Proceedings of a 
Symposium Sponsored by the National Oceanic and Atmospheric Administration and Resources for the 

Future: Resources for the Future, Inc., Washington, D. C., RFF Working Paper QE-1, 394 p. 

Resource management models involve the ranking of sets of management options according to a 

given economic criterion. Emphasis on using models not as research tools, but as decision-making 

guides. Discusses several specific aquatic ecosystem models, and the general applications of these 

types of models to common problems in the area of aquatic ecology. Discusses the process of 

model development: 1) conceptualization; 2) running through functional representation; 3) 

computational representation; 4) calibration; 5) verification; 6) documentation. 

Scheff, P. A., R. A. Wadden, B. A. Bates, and P. F. Aronian, 1989, Source fingerprints for receptor modeling of 

volatile organics. For complete reference, see Volatile Organic Compounds (VOCs), p. 101. 



31 

Shaeffer, D. L., 1979, A Model Evaluation Methodology Applicable to Environmental Assessment Models: Health 

and Safety Research Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee, Document no. 

ORNL-5507, 33 p. 

Presents a methodology for determining the adequacy of environmental assessment models. 

Shukla, J. B., T. G. Hallam, and V. Capasso (editors), 1987, Mathematical Modelling of Environmental and 

Ecological Systems, in Proceedings, International Symposium on Mathematical Modelling of Ecological, 

Environmental and Biological Systems, August 27-30, 1985, Kanpur, India: Developments in Environmental 

Modelling, Elsevier Science Publishers B.V., Amsterdam, The Netherlands, v. 11, 254 p. 

A compilation of papers presented at a symposium on mathematical modeling. The topics vary 

from air and water pollution, to ecology, to environmental management. 

Smith, J. H., et al., 1977, Environmental Pathways of Selected Chemicals in Freshwater Systems Part I: Background 

and Experimental Procedures. For complete reference, see Aquatic Toxicology, p. 62. 

Stevenson, D. E., 1989, Risk Assessment in Setting National Priorities. For complete reference, see Risk Assessment 

and Risk Management: Methodologies and Case Studies, p. 15. 

Tveten, U., 1990, Review of the Chronic Exposure Pathway Models in MACCS and Several Other Well-Known 

Probabilistic Risk Assessment Models: Division of Systems Research, Office of Nuclear Regulatory 

Research, U. S. Nuclear Regulatory Commission, Washington, D. C., NUREG/CR-5377. 

Applications of Environmental Software Programs and Databases 

Ambrose, R. B., and T. O. Barnwell, Jr., 1989, Environmental software at the U. S. Environmental Protection 

Agency’s Center for Exposure Assessment Modeling, Environmental Software, v. 4, no. 2, p. 76-93. 

AXUM, 1992, Technical Graphics and Data Analysis: TriMetrix, Inc., 444 NE Ravenna Boulevard, Seattle, WA, 

p. 333-338. 

Fisher, J. E., N. D. Cox, and C. L. Atwood, 1984, BURYIT/ANALYZ, a Computer Package for Assessment of 
Radiological Risk of Low-level Radioactive Waste Land Disposal: U. S. Nuclear Regulatory Commission, 

Washington, D. C., NUREG/CR-3994, 67 p. 

User’s guide to a program that performs risk assessments of low-level waste shallow-land burial 

sites. As of this guide’s publication in 1984, the program was only partially completed. 

Fraser, N. M., and K. W. Hipel, 1988, Using the DecisionMaker computer program for analyzing environmental 

conflicts: Journal of Environmental Management, v. 27, p. 213-228. 

Jandel, 1992, SIGMAPLOT: Scientific Graph System: Jandel Scientific, Sausalito, CA. 

Klee, A. J., 1990, MOUSE (Modular Oriented Uncertainty SystEm): A Computerized Uncertainty Analysis System 

(Project Summary): Risk Reduction Engineering Laboratory, U. S. Environmental Protection Agency, 

Cincinnati, Ohio, EPA/600/Si-89/102, NTIS PB 90-501370/AS, 6 p. 



32 

MOUSE deals with the problem of uncertainties in models that consist of one or more algebraic 
equations. Use of MOUSE within EPA includes studying the migration of pollution plumes in 

streams, establishing regulations for hazardous wastes in landfills, and estimating pollution control 
costs. Complete report (paper copy and diskette) entitled: "MOUSE (Modular Oriented Uncertainty 

SystEm): a computerized uncertainty analysis system". 

Lafond, G., Institute for Risk Research, 1988, Risk Assessment and Management: Emergency Planning Perspectives. 

For complete reference, see Risk Assessment and Risk Management: Methodologies and Case Studies, 
p. 13. 

Lawson, D. R., 1990, The southern California air quality study. For complete reference, see Air Quality, General 

References, p. 85. 

Lettenmaier, D. P., 1977, Detection of Trends in Stream Quality: Monitoring Network Design and Data Analysis. 

For complete reference, see Trends Analysis, p. 47. 

Mackiewicz, M. C., 1989, Simple Trend Analysis and Graphical Presentation for Short-Term Forecasting of Ground 

Water Contaminant Levels at Closed Facilities. For complete reference, see Trends Analysis, p. 49. 

Merriam, D. F. (editor), 1968, Computer Applications in the Earth Sciences: Colloquium on Trend Analysis. For 

complete reference, see Trends Analysis, p. 49. 

Nemirovskky, E. A., 1990, Computer Applications in Resource Estimation: Prediction and Assessment for Metals 

and Petroleum: Pergamon Press, Oxford, United Kingdom. 

Overview of SCANDING, a USSR computer system used in mineral forecasting. 

Pelt, W. R., R. L. Bass, I. R. Kuo, and A. L. Blackard, 1991, Landfill Air Emissions Estimation Model User’s 

Manual (Project Summary): Air and Energy Engineering Research Laboratory, U. S. Environmental 

Protection Agency, Research Triangle Park, North Carolina, 1 p. 

Document is a user’s guide for the computer program, "Landfill Air Emissions Estimation Model". 

Provides step-by-step guidance for using the program to estimate landfill air emissions. Complete 

report (paper copy and diskettes) entitled "Landfill air emissions estimation model user’s manual." 

NTIS PB 91-167 718/AS. Diskettes: PB 91-507 541/AS. 

SYSTAT, 1992. SYSTAT: The System for Statistics: SYSTAT, Inc., Evanston, IL. 

Tarr, A. C., 1990, Assessment of Regional Earthquake Hazards and Risk Along the Wasatch Front, Utah. For 

complete reference, see Seismic Risk, p. 111. 

Tichenor, B. A., L. A. Sparks, J. B. White, and M. D. Jackson, 1990, Evaluating sources of indoor air pollution. For 

complete reference, see Indoor Air Pollution, General References, p. 103. 

U. S. Environmental Protection Agency, Environmental Research Laboratory, 1991, Aquatic Toxicity Information 

Retrieval Data Base (ACQUIRE): U. S. Environmental Protection Agency, Duluth, Minnesota, Tape no. 

EPA/DF MT-92/019 (magnetic tape). 

A compilation of data on the toxicity of over 5000 chemicals to aquatic plants and organisms. 

Wilkinson, L., 1990, SYSTAT: the System for Statistics: SYSTAT, Inc., Evanston, IL. 



33 

Yates, S. R., and M. V. Yates, 1990, Geostatistics for Waste Management: A Users Guide for the GEOPACK 
(Version 1.0), Geostatistical Software System: Robert S. Kerr Environmental Research Laboratory, U. S. 

Environmental Protection Agency, Ada, Oklahoma, EPA/600/8-90/004, 70 p. 

This is a rather brief manual for GEOPACK, a geostatistical software program. Specific 

applications covered include fate and transport of contaminants,and the prediction of adverse 

environmental effects. 

Zimmermann, R. M., T. F. Kempe, and K. J. Donnelly, 1986, PATHWAY-II: A Computer Code for Radiological 

Environmental Pathways Analysis. For complete reference, see Electricity Generation/Coal and Nuclear 

Power Plants/Radiation Hazards, p. 125. 

Data Quality and Reliability 

Artz, R. S., and J. M. Miller, 1985, Analysis and Assessment of US-WMO Regional Precipitation Chemistry 
Measurements (1972-1982), a Subset of the National Trends Network. For complete reference, see Air 

Quality Statistics, p. 88. 

Ballestra, S., D. Vas, J. J. Lopez, E. Holm, and P. Parsi, 1988, Analytical quality of environmental analysis: recent 
results and future trends of the IAEA-ILMR’s analytical quality control programme: Environment 

International, v. 14, no. 4, p. 277. 

Chesson, J., J. J. Marois, and G. Bruening, 1990, Data Requirements for Environmental Risk Assessment: Risk 
Assessment in Agricultural Biotechnology, Proceedings, International Conference, University of California 

at Davis, August, 1988, Division of Agriculture and Natural Resources, University of California, Oakland, 

California, p. 164-167. 

Cleveland, 1979, "Robust Locally-Weighted Regression and Smoothing Scatterplots": Journal of the American 

Statistical Association, v. 74, p. 829-836. 

Colombari, V. (editor), 1989, Reliability Data Collection and Use in Risk and Availability Assessment: Proceedings, 

6th EuReData Conference, Siena, Italy, March 15-17, 1989, Springer-Verlag, Heidelberg, v. 14, 906 p. 

Contains a paper on a modified linkage model. Also includes two articles on the merging of data 

from heterogeneous sources-data fusion. Written with respect to system reliability, though these 

three articles could be generally applicable to CTAP. 

Comptroller General of the United States (editor), 1982, Problems in Air Quality Monitoring System Affect Data 
Reliability: Report to the Congress, September 22, 1982, U. S. General Accounting Office, Washington, D. 

C., CED-82-101, 44 p. 

Costanza, R., S. O. Funtowicz, and J. R. Ravetz, 1992, Assessing and communicating data quality in policy-relevant 

research: Environmental Management, v. 16, no.1, January/February, p. 121-131. 

Presents the NUSAP (numerical, unit, spread, assessment, pedigree) approach to determining and 

coding or grading data quality. 

Goodchild, M., and S. Gopal (editors), 1989, Accuracy of Spatial Databases: Taylor and Francis, United Kingdom, 

290 p. 



34 

Hester, O. V., S. R. Brown, and C. D. Gentillon, 1988, Annotated Bibliography of Reliability and Risk Data 

Resources: Office for Analysis and Evaluation of Operational Data, Division of Safety Programs, U. S. 

Nuclear Regulatory Commission, Washington, D. C., NUREG/CR-5050, 180 p. 

James, K. O. W., 1992, 1990 Quality Assurance Report, NADP/NTN Deposition Monitoring-CAL Operations, 

January 1990 through December 1990: Natural Resource Ecology Laboratory, Ft. Collins, CO, p. 16. 

Lave, L. B., V. T. Covello, A. Moghissi, and V. R. R. Uppuluri, (editors), 1987, Uncertainty in Risk Assessment, 

Risk Management and Decision-Making. For complete reference, see Risk Assessment and Risk 

Management: Methodologies and Case Studies, p. 13. 

Lockard, J. M., 1987, Quality Assurance Report, NADP/NTN Deposition Monitoring, Laboratory Operations, Central 

Analytical Laboratory, July 1978 through December 1983, Natural Resource Ecology Laboratory, Colorado 
State University, Ft. Collins, CO. 

National Atmospheric Deposition Program/National Trends Network, 1990, Quality Assurance Plan, NADP/NTN 

Deposition Monitoring, (G. M. Aubertin, D. S. Bigelow, and B. A. Malo, editors), Natural Resource 

Ecology Laboratory, Ft. Collins, CO. 

Shearer, C. F., 1984, Geologic Hazards Data: Sources, Uses and Abuses, in Geologic Hazards Data: Proceedings, 

17th Meeting of the Geoscience Information Society, New Orleans, Louisiana, October 17-20, 1982, p. 3-14. 

Discussion of improper use of geologic data. Emphasizes the need to match data sources with the 

analysis to be performed. 

Tosta, N., 1992, Copyrights, service rights?: Geo Info Systems, February, p. 22-24, 31. 

Discussion of spatial databases and copyright protection. Could be useful to CTAP for data management 
information. 

Wingender, H. J. (editor), 1986, Proceedings, 5th EuReDatA Conference on Reliability Data Collection and Use in 
Risk and Availability Assessment, Heidelberg, Germany, April 9-11, 1986, Springer-Verlag, New York, 720 
p.- 

Economic Analyses 

General References 

Alfsen, K., T. Bye, and L. Lorentsen, 1987, Natural Resource Accounting and Analysis: The Norwegian Experience 

1978-1986: Central Bureau of Statistics, Oslo, Norway. 

Alfsen, K. H., K. A. Brekke, F. Brunvoll, H. Luras, K. Nyborg, and V. Saebo, 1992, Environmental Indicators: 

Discussion Paper, Central Bureau of Statistics, Olso, Norway, 64 p. 

Baumol, W. J., and W. E. Oates, 1979, Economics, Environmental Policy, and the Quality of Life. For complete 

reference, see Environmental Policy, p. 25. 

Baumol, W. J., and W. E. Oates, 1988, The Theory of Environmental Policy. For complete reference, see 

Environmental Policy, p. 25. 



a5 

Bergstrom, J. C., 1990, Concepts and measures of the economic value of environmental quality: A review: Journal 

of Environmental Management, v. 31, no. 3, October, p. 215-228. 

Overview of methodologies available for assessing the economic value of environmental quality. 
Bergstrom emphasizes the need for this values inclusion in benefit-cost analysis of public policies 

regulating environmental quality. 

Boulding, K. E., 1991, What Do We Want to Sustain?: Environmentalism and Human Evaluations, in Costanza, R. 
(editor), Ecological Economics: The Science and Management of Sustainability: Columbia University Press, 

NY, p. 22-31. 

Braat, L. C., and I. Steetskamp, 1991, Ecological-Economic Analysis for Regional Sustainable Development, in 

Costanza, R. (editor), Ecological Economics: The Science and Management of Sustainability: Columbia 

University Press, NY, p. 269-288. 

Brown, L., 1991, Environmental Sustainable Development: Building on Brundtland, in Goodland, R. (editor), From 

Growth to Sustainable Development: UNESCO, Paris, p. 80-86. 

Carpenter, R. A., 1992, Limitations in Measuring Sustainability: United Nations University International Conference 

on the Definition and Measurement of Sustainability, June 22-25, 1992, Washington D. C. 

Central Bureau of Statistics of Norway, 1991, Natural Resources and the Environment 1990: Central Bureau of 

Statistics, Olso, Norway. 

Chandler, W., H. Geller, and M. Ledbetter, 1988, Energy Efficiency: A New Agenda: American Council for an 

Energy-Efficient Economy, Washington, D. C. 

Chernick, P., and E. Caverhill, 1989, The Valuation of Externalities from Energy Production, Delivery, and Use, in 

Report to the Boston Gas Company: Oceana Publications. 

Cohen, S., J. Eto, C. Goldman, J. Beldock, and G. Crandall, 1990, A Survey of State PUC Activities to Incorporate 

Environmental Externatities into Electric Utility and Regulation, Washington, D. C. 

Costanza, R., H. E. Daly, and J. A. Bartholomew, 1991, Goals, Agenda and Policy Recommendations For Ecological 

Economics, in Costanza, R. (editor), Ecological Economics: The Science and Management of Sustainability: 

Columbia University Press, NY, p. 1-21. 

Costanza, R., and H. Daly, 1992, Natural Capital and Sustainable Development: Conservation Biology, p. 37-46. 

Cropper, M. L., and A. M. Freeman, III, 1990, Valuing Environmental Health Effects. For complete reference, see 

Environmental Health Assessments and Concerns, p. 20. 

Cropper, M. L., and W. E. Oates, 1990, Environmental Economics: A Survey, Discussion Paper QE90-14: Resources 

for the Future, Washington, D. C., 116 p. 

Provides a good overview of environmental economics. Begins with the theory of environmental 

regulation and the development of environmental policy, then addresses measurement of the costs 

and benefits of environmental programs. The paper also discusses methods for measuring the value 

of improved environmental amenities, i.e. methods for measuring welfare effects of environmental 

changes. 



Daly, H., and J. Cobb, Jr., 1989, For the Common Good: Beacon Press. 

Daly, H. E., 1991, Elements of Environmental Macroeconomics, in Costanza, R. (editor), Ecological Economics: The 

Science and Management of Sustainability: Columbia University Press, NY, p. 32-46. 

Damstadter, J., 1992, Energy Transitions: Resources, Washington, D. C., v. 106, p. 29-34. 

Goldemberg, J., T. B. Johansson, A. K. N. Reddy, and R. H. Williams, 1988, Energy for a Sustainable World: Wiley 

Eastern Limited, New Delhi, India. 

Goodland, R., 1991, The Case that the World has Reached Limits, in Goodland, R. (editor), Environmental 

Sustainable Economic Development: Building on Brundtland: UNESCO, Paris, p. 5-18. 

Harrison, A., 1989, Introducing Natural Capital into the SNA, in Ahmad, Y., S. El-Serafy, and E. Lutz (editors), 
Environmental Accounting for Sustainable Development: The World Bank, Washington, D. C., p. 19-25. 

Heaton, G., R. Repetto, and R. Sobin, 1991, Transforming Technology: An agenda for Sustainable Growth in the 

21st Century: World Resources Institute, Washington, D. C., 39 p. 

Holling, C. S., 1992, Sustainability: The Cross-Scale Dimension: United Nations University International Conference 

on the Definition and Measurement of Sustainability, June 22-25, 1992, Washington D. C. 

Krutilla, J. V., and A. C. Fisher, 1975, The Economics of Natural Environments-Studies in the Valuation of 

Commodity and Amenity Resources: Baltimore, Maryland, Published for Resources for the Future by the 

Johns Hopkins University Press, 292 p. 

This publication addresses the valuation, allocation, and management of natural resources. Effort 

to incorporate the non-commercial or amenity resources of the natural environment into the body 
of economic theory and application. Includes theoretical and applied analytical techniques for 

addressing problems in the management of public lands/natural resources. 

Leistritz, L. F., and S. H. Murdock, 1981, The Socioeconomic Impact of Resource Development: Methods for 

Assessment, in Wolf, C. P. (editor), Social Impact Assessment Series: Westview Press, Boulder, Colorado, 

v. 6, 286 p. 

Overview of socioeconomic impact analysis methodology organized in sections on economic, 

demographic, public service, fiscal, and social impact assessment. The text also discusses projection 

models. 

Levin, S. A., 1992, Scale and Sustainability: A Population and Community Perspective: United Nations University 

International Conference on the Definition and Measurement of Sustainability, June 22-25, 1992, 

Washington D. C. 

Lovins, A., 1991, Energy, People and Industrialism, in K. Davis and B. Makhail (editors), Resources, Environment 

and Population: Present Knowledge, Future Options: Population Council, Oxford University Press, NY, p. 

95-124. 

Lutz, E., and S. El-Serafy, 1989, Recent Developments and Future Work, in Ahmad, Y., S. El-Serafy, and E. Lutz 

(editors), Environmental Accounting for Sustainable Development: The World Bank, Washington, D. C., 

p. 88-92. 



37 

Lynd, L., J. Cushman, R. Nichols, and C. Wyman, 1991, Fuel Ethanol from Cellulosic Biomass: Science, p. 1318- 

1323. 

Martinez-Alier, J., and K. Schlupmann (editors), 1987, Ecological Economics: Energy, Environment and Society: 

New York, Basil Blackwell, Ltd. 286 p. 

McAllister, D. M., 1980, Evaluation in Environmental Planning: Assessing Environmental, Social, Economic, and 

Political Trade-Offs: The MIT Press, Cambridge, Massachusetts, 308 p. 

Considers the evaluation process in planning; the weighing of environmental factors against 

economic considerations. Evaluation is the obtaining, organizing and weighing of information on 
the consequences or impacts of alternatives. Discusses the development of systematic evaluative 

procedures for public actions having important consequences for our natural environment. 

Evaluation includes analysis and synthesis phases. Considers cost-benefit analysis as an evaluation 

method. How to deal with intangible impacts. Discusses mathematical and statistical evaluation 

methods as well. 

Mikesell, R., 1991, Project Evaluation and Sustainable Development, in Goodland, R. (editor), Environmental 

Sustainable Economic Development, p. 54-60. 

Munasinghe, M., and J. McNealy, 1992, Key Concepts and Terminology of Sustainable Development: United 

Nations University International Conference on the Definition and Measurement of Sustainability, June 22- 

25, 1992, Washington D. C. 

Norgaard, R. B., 1989, Linkages between Environmental and National Income Accounts, in Ahmad, Y., S. El-Serafy, 

and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World Bank, 

Washington, D. C., p. 54-58. 

Norgaard, R., and R. B. Howarth, 1991, Sustainability and Discounting the Future, in Costanza, R. (editor), 

Ecological Economics: The Science and Management of Sustainability: Columbia University Press, NY, p. 

88-102. 

O’Neil, R. V., C. Hunsaker, D. Jones, J. Klopatek, V. Dale, M. Turner, R. Gardner, and R. Graham, 1992, 

Sustainability at Landscape and Regional Scales: United Nations University International Conference on the 

Definition and Measurement of Sustainability, June 22-25, 1992, Washington D. C. 

Protney, P. R., and M. L. Cropper, 1992, Discounting Human Lives: Resources, Washingtion D. C., p. 1-4. 

Smith, V. K., 1989, Can We Measure the Economic Value of Environmental Amenities?: Resources for the Future, 

Washington, D. C., Discussion Paper QE90-06, 36 p. 

This paper discusses the emergence of economic analysis of environmental amenities, specifically 

clean air, recreational resources and the existence of species and ecosystems. Smith discusses the 

methodology, problems and progress associated with this type of analysis. 

Tinbergen, J., and R. Hueting, 1991, GNP and Market Prices: Wrong Signals for Sustainble Economic Success the 

Mask Environmental Destruction, in Goodland, R. (editor), Environmental Sustainable Development: 

Building on Bruntland: UNESCO, Paris, p. 36-43. 

Toman, M. A., 1992, The Difficulty in Defining Sustainability: Resources, Washington, D. C., v. 106, p. 3-7. 



38 

Whitehead, J. C., 1990, Measuring willingness-to-pay for wetlands preservation with the contingent valuation 

method. For complete reference, see Wetlands, p. 169. 

Environmental Accounting 

Alier, J. M., and K. Schlupmann, 1987, Ecological Economics: Energy, Environment and Society, Basil Blackwell 

Ltd., NY. 

Anielski, M., 1992, Accounting for Carbon Fixation by Alberta’s Forests and Peatlands: 1992 Meeting of the 

International Society for Ecological Economics, Stockholm, Sweden, p. 1-36. 

Bartelmus, P., 1989, Environmental Accounting and the System of National Accounts, in Ahmad, Y., S. El-Serafy, 
and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World Bank, 

Washington, D. C., p. 79-87. 

Blades, D. W., 1989, Measuring Pollution within the Framework of the National Accounts, in Ahmad, Y., S. 

El-Serafy, and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World Bank, 
Washington, D. C., p. 26-31. 

Brakat, M., and M. Chamberlain, 1989, Intergrating Environmental Issues into Electric Utility Planning: Oceana 
Publications. 

Christensen, P., 1991, Driving Forces, Increasing Returns and Ecological Sustainability, in Costanza, R. (editor), 

Ecological Economics: The Science and Management of Sustainability: Columbia University Press, NY, p. 
75-87. 

Daly, H. E., 1989, Toward a Measure of Sustainable Social Net National Development, in Ahmad, Y., S. El-Serafy, 
and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World Bank, 

Washington, D. C., p. 8-9. 

El-Serafy, S., 1989, The Proper Calculation of Income from Depletable Natural Resources, in Ahmad, Y., S. El- 

Serafy, and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World Bank, 
Washington, D. C., p. 10-18. 

El-Serafy, S., and E. Lutz, 1989, Environmental and Resource Accounting: An Overview, in Ahmad, Y., S. El- 

Serafy, and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World Bank, 

Washington, D. C., p. 1-8. 

Fuji, Y., 1991, CO2: A Balancing of Accounts: IIASA Options, December, 1991, p. 10-13. 

Garnaasjordet, P., 1981, Ressursregnskap (Resource Accounts): Central Bureau of Statistics, Oslo, Norwaya. 

Glantz, M., 1991, On the Interactions Between Climate and Society, in K. Davis, and B. Mikhail (editors), 

Resources, Environment and Population: Present Knowledge, Future Options: Population Council, Oxford 
University Press, NY, p. 179-200. 

Goldberg, E., 1991, Ocean Space: Use and Protection, in K. Davis, and B. Makhail (editors), Resources, 

Environment and Population: Present Knowledge, Future Options: Population Council, Oxford University 
Press, NY, p. 221-237. 



39 

Hall, D., H. Mynick, and R. Williams, 1990, Carbon Sequestration Versus Fossil Fuel Substitution: University Press, 

Princeton, NJ. 

Hannon, B., 1991, Accounting in Ecological Systems, in Costanza, R. (editor), Ecological Economics: The Science 

and Management of Sustainability: Columbia University Press, NY, p. 234-252. 

Hardin, G., 1991, Paramount Positions in Ecological Economics, in Costanza, R. (editor), Ecological Economics: The 

Science and Management of Sustainability: Columbia University Press, NY, p. 47-57. 

Harrison, A., 1989, Introducing Natural Capital into the SNA, in Ahmad, Y., S. El-Serafy, and E. Lutz (editors), 

Environmental Accounting for Sustainable Development: The World Bank, Washington, D. C., p. 19-25. 

Hueting, R., 1989, Correcting National Income for Environmental Losses: Toward a Practical Solution, in Ahmad, 

Y., S. El-Serafy, and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World 

Bank, Washington, D. C., p. 32-39. 

Lutz, E., and S. El-Serafy, 1989, Recent Developments and Future Work, in Ahmad, Y., S. El-Serafy, and E. Lutz 

(editors), Environmental Accounting for Sustainable Development: The World Bank, Washington, D. C., 

p. 88-92. 

Maler, K., 1991, National Accounts and Environmental Resources, Environmental and Resource Economics: Kluwer 

Academic Publishers, Dordrecht, Boston, v. 1, p. 1-15. 

Mauldin, M., 1990, Intergrating Environmental Issues into Electric Utility Planning: Oceana Publications. 

Norgaard, R. B., 1989, Linkages between Environmental and National Income Accounts, in Ahmad, Y., S. El-Serafy, 

and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World Bank, 

Washington, D. C., p. 54-58. 

Page, T., 1991, Sustainability and the Problem of Valuation, in Costanza, R. (editor), Ecological Economics: The 

Science and Management of Sustainability: Columbia University Press, NY, p. 58-75. 

Peskin, H. M., 1989, A Proposed Environmental Accounts Framework, in Ahmad, Y., S. El-Serafy, and E. Lutz 
(editors), Environmental Accounting for Sustainable Development: The World Bank, Washington, Dy 

p. 65-78. 

Peskin, H. M., 1991, Alternative Environmental and Resource Accounting Approaches, in Costanza, R. (editor), 
Ecological Economics: The Science and Management of Sustainability: Columbia University Press, NY, p. 

176-193. 

Repetto, R., W. Margrath, M. Wells, C. Beer, and F. Rossini, 1989, Wasting Assets: Natural Resources in the 

Natural Income Accounts: World Resources Institute, Washington, D. C., 70 p. 

Soderbaum, P., 1992, Neoclassical and Institutional Approaches to Development and the Environment, Ecological 

Economics: Elsevier Science Publishers, Amsterdam, The Netherlands, p. 127-144. 

Tisdell, C. A., 1991, Economics of Environmental Conservation: Economics for Environmental and Ecological 

Management: Elsevier Science Publishers, NY, p. 1-234. 

Ulanowicz, R. E., 1991, Contributory Values of Ecosystem Resources, in Costanza, R. (editor), Ecological 

Economics: The Science and Management of Sustainability: Columbia University Press, NY, p. 253-268. 



Cost-Benefit/Risk-Benefit Analysis 

Braat, L. C., and I. Steetskamp, 1991, Ecological-Economic Analysis for Regional Sustainable Development, in 

Costanza, R. (editor), Ecological Economics: The Science and Management of Sustainability: Columbia 

University Press, NY, p. 269-288. 

DeAngelis, M., and S. Rashkin, 1989, The Social Benefits and Costs of Electricity Generation & End Use 

Technologies: California Public Utility Commission. 

El-Serafy, S., 1989, The Proper Calculation of Income from Depletable Natural Resources, in Ahmad, Y., S. 

El-Serafy, and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World Bank, 

Washington, D. C., p. 10-18. 

Freeman, A. M., III, 1982, Air and Water Pollution Control: A Benefit-Cost Assessment: New York, Wiley & Sons, 

186 p. 

Freeman, A. M. III, 1989, Benefit-Cost Analysis of Policies Toward Risk: Resources for the Future, Washington, 

D. C., Discussion Paper QE89-13, 18 p. 

Theoretical look at determining whether or not a risk reduction project creates a net economic 

benefit. Discusses redistribution of risk and the behavior of benefits and costs in the face of 
uncertainty. 

Frey, R. S., 1990, Assessing and Communicating Health Risks: The Case of Meat/Fat Consumption: Agricultural 

Experiment Station Bulletin, Manhattan, Kansas, v. 658, p. 1-21. 

Green, C. H., 1987, Social choice and benefit-cost analysis, in Flood Hazard Management: British and International 

Perspectives: Geo Books, Norwich, England, p. 219-244. 

Presents problems associated with benefit-cost analysis and outlines attempts to overcome these 
problems. 

Hazilla, M., and R. J. Kopp, 1989, Social Cost of Environmental Quality Regulations: A General Equilibrium 

Analysis: Resources for the Future, Washington, D. C., Discussion Paper QE89-11, 35 p. 

Addresses fundamental flaws in regulatory agencies’ cost-benefit analyses. The agencies use 

estimates of private cost to approximate social costs, but this paper shows that they are not nearly 

equivalent. Other flaws cited are the agencies’ disregard for intertemporal consequences and 

equilibrium effects. 

Hubbard, H. M., 1991, The Real Cost of Energy: Scientific American, April, 1991, p. 36-41. 

Hueting, R., 1989, Correcting National Income for Environmental Losses: Toward a Practical Solution, in Ahmad, 

Y., S. El-Serafy, and E. Lutz (editors), Environmental Accounting for Sustainable Development: The World 

Bank, Washington, D. C., p. 32-39. 

Hueting, R., 1991, Correcting National Income for Environmental Losses: A Practical Solution for A Theoretical 
Dilemma, in Costanza, R. (editor), Ecological Economics: The Science and Management of Sustainability: 

Columbia University Press, NY, p. 194-213. 



41 

Kates, R. W., 1978, Risk Assessment of Environmental Hazard, Workshop on Comparative Risk Assessment of 
Environmental Hazards in an International Context. For complete reference, see Risk Assessment and Risk 

Management: Methodologies and Case Studies, p. 13. 

Kopp, R. J., 1992, The Role of Natural Assets in Economic Development: Resources, Washington, D. C., v. 106, 
p. 7-11. 

Kopp, R. J., and V. K. Smith, 1989, Benefit Estimation Goes to Court: The Case of Natural Resource Damage 

Assessments: Resources for the Future, Washington, D. C., Discussion Paper QE89-09, 39 p. 

This book discusses economic methods for assessing liability for natural resource damage at 

CERCLA sites. The role of the courts is also examined. 

Krupnick, A. J., 1992, Using benefit-cost analysis to prioritize environmental problems: Resources, no. 106, Winter, 

p. 34-37. 

Discusses the positive and negative aspects of using benefit-cost analysis to prioritize 

environmental problems in developing nations. 

McLean, A. E. M., 1981, Quantification of Biological Risk Assessment and Evaluation of Risks to Health from 
Chemicals: Proceedings, Royal Society of London, A: The Assessment and Perception of Risk. For complete 

reference, see Environmental Health Assessments and Concerns, p. 22. 

Litchfield, J., and P. Schwartz, 1988, Application of Decision Analysis Modeling to the Development of Least-Cost 

Regional Power Plants: NW Power Council, Portland, OR. 

Masters, C., D. Root, and E. Attanasi, 1991, Resource Constraints in Petroleum Production Potential: Science, p. 
146-152. 

Pearce, D. W., 1981, Overview of Risk Assessment: Use and Misuse. For complete reference, see Risk Assessment 

and Risk Management: Methodologies and Case Studies, p. 14. 

Ottinger, R., N. Robinson, S. Babb, D. Wooley, and D. Hodas, 1990, Environmental Externality Costs from Electric 

Utility Operations: Oceana Publications. 

Ottinger, R., D. Wooley, S. Hodas, N. Robinson, and S. Babb, 1990, Environmental Costs of Electricity: Oceana 

Publications. 

Sharma, H. D. (editor), 1990, Energy Alternatives: Benefits and Risks: International Symposium on the Total Risk 

and Benefit Impact of Energy Alternatives, University of Waterloo, May 20-23, 1986, University of 

Waterloo Press, Waterloo, Canada, 496 p. 

Sheff, R. L., 1979, Environmental Benefits Assessment in Economic Impact Studies: A Review: Illinois Institute of 
Natural Resources, Chicago, Illinois, Document no. 79/19, 51 p. 

Study of a sample of economic impact studies performed for the Illinois Institute of Natural 

Resources to evaluate their environmental benefit assessments. 

U. S. Congress, 1980, Risk/Benefit Analysis in the Legislative Process: Summary of a Congress/Science Joint Forum, 

96th Congress, Second Session, prepared by the Congressional Research Service, Library of Congress, for 

the Subcommittee on Science, Research and Technology of the Committee on Science and Technology, and 



42 

Space of the Committee on Commerce, Science, and Transportation, United States Senate, Washington, D. 

C., U. S. Government Printing Office, 36 p. 

U. S. House of Representatives, 1980, Comparative Risk Assessment, Hearings before the Subcommittee on Science, 

Research, and Technology, Committee on Science and Technology, U. S. House of Representatives. For 

complete reference, see Risk Assessment and Risk Management: Methodologies and Case Studies, p. 16. 

Wilson, R., and E. Crouch, 1982, Risk-Benefit Analysis: Ballinger Publishing Company, Cambridge, Massachusetts, 

218 p. 

Statistical Analyses of Environmental Data 

General References 

Butler, J. D., P. Crossley, and D. M. Colwill, 1982, Predicting polycyclic aromatic hydrocarbon concentrations in 

urban aerosols by linear multiple regression analysis: Environmental Pollution (Part B), v. 3, no. 2, p. 

109-123. 

Polycyclic aromatic hydrocarbon levels at two urban sites (one with heavy and one with light 

traffic) were related to meteorological conditions and analyzed via linear multiple regression 
analysis. 

Draper, N. R., and H. Smith, 1981, Applied Regression Analysis: John Wiley & Sons, Inc., New York. 

El-Shaarawi, A. H., and E. Damsleth, 1988, Parametric and nonparametric tests for dependent data: Water Resources 

Bulletin, v. 24, no. 3, June, p. 513-519. 

Simulation and analytical results show that ignoring serial dependence can have serious effects on 

the performance of the t, sign, and Wilcoxen tests. In particular, the true significance levels of 

these tests are altered significantly from the intended nominal levels. Modifications for these tests 

are given and shown to have the correct significance levels. 

Eynon, B. P., 1988, Statistical analysis of precipitation chemistry measurements over the eastern United States. Part 

II: Kriging analysis of regional patterns and trends: Journal of Applied Meteorology, v. 27, no. 12, 
December, p. 1334-1343. 

The regional patterns and time trends of free acidity and inorganic chemical constituents in 

precipitation were investigated using a new archive of daily precipitation chemistry measurements 

for the eastern United States. This archive contains data from three networks during the period 

1979-1983, and consists of approximately 10,000 precipitation samples. 

Hipel, K. W., 1988, Nonparametric approaches to environmental impact assessment: Water Resources Bulletin, v. 

24, no. 3, June, p. 487-492. 

Introduction to nine monograph papers on nonparametric approaches to environmental impact 

assessment. Discusses nonparametric tests and developments in nonparametric modeling. 

Hirsch, R. M., 1988, Statistical methods and sampling design for estimating step trends in surface-water quality: 
Water Resources Bulletin, v. 24, no. 3, June, p. 493-503. 



43 

Addresses two components of the problem of estimating the magnitude of step trends in surface 
water quality. The first is finding a robust estimator appropriate to the data characteristics expected 

in water-quality time series. Second, the effectiveness of various sampling strategies are examined 

using Monte Carlo simulation coupled with application of this estimator. 

Hopke, P. K., N. Johnson, and D. Staske, 1988, Statistical Analysis of the Background Air Quality Data Obtained 

for Champaign-Urbana, Illinois: prepared for the Illinois Department of Energy and Natural Resources. 

Examines the impact of coal-burning by the Abbott Power Plant, University of IJinois at Urbana- 

Champaign, on the local urban environment. Dispersion modeling studies were done using EPA’s 

single source CRSTER model (Friedland, 1984). 

Joynt, M. I., P. A. McCormick, and G. D. V. Williams, 1975, Regression analyses of Canadian prairie crop-district 

cereal yields, 1961-1972, in relation to weather, soil and trend: Canadian Journal of Soil Science, v. 55, no. 

1, February, p. 43. 

Lipfert, F. W., 1980, Statistical studies of mortality and air pollution: Multiple regression analyses stratified by age 
_group: Science of the Total Environment, v. 15, no. 2, p. 103-122. 

Statistical analysis of the association between excess mortality by age group and ambient levels 

of manganese and total suspended particulates (TSPs). 

Olsen, A. R., and S. E. Wise, 1982, Frequency Analysis of Pesticide Concentrations for Risk Assessment (Franko 

Model): Environmental Research Laboratory, Office of Research and Development, U. S. Environmental 

Protection Agency, Athens, Georgia, 116 p. 

Snedecor, G. W., and W. G. Cochran, 1980, Statistical Methods: The Iowa State University Press, Ames, Iowa, 7th 

edition, p. 192. 

U. S. Environmental Protection Agency, Office of Health and Environmental Assessment, 1990, Statistical Methods 

for Estimating Risk for Exposure above the Reference Dose (Project Summary): U. S. Environmental 

Protection Agency, Washington, D. C., EPA/600/S8-90/065. 

A statistical method has been developed that provides a risk estimate for noncarcinogenic effects 

at a given dose. The method uses a categorical regression procedure to model severity of effect as 

it relates to experimental dose. Complete report entitled "Statistical methods for estimating for 

exposure above the reference dose. " NTIS PB 90-261 504/AS. 

Verly, G., M. David, A. G. Journel, and A. Marechal (editors), 1984, Geostatistics for Natural Resources 

Characterization, Parts 1 and 2, in Series C: Mathematical and Physical Sciences, Proceedings, NATO 

Advanced Study Institute on Geostatistics for Natural Resource Characterization, Stanford Sierra Lodge, 

South Lake Tahoe, California, September 6-17, 1983: D. Reidel Publishing Company, Dordrecht, Holland, 

v. 122, 1091 p. 

Part | contains papers on several applied geostatistics topics, including a section on kriging. Very 

mathematical--could be a good data analysis source for CTAP. Part 2 contains a wide variety of 

applied geostatistics papers. Of particular interest to CTAP is the section on geostatistical 

applications for pollution control, and the many references to kriging. 

Vinzani, P. G., and P. J. Lamb, 1985, Temporal and spatial visibility variations in the Illinois vicinity during 

1949-1980. For complete reference, see Visibility, p. 93. 



Trends Analysis 

Avara, E. P., and B. T. Miers, 1971, Comparison of Linear Trends in Time Series Data Using Regression Analysis: 
Atmospheric Sciences Laboratory, Army Electronics Command, White Sands Missile Range, New Mexico, 

Document no. ECOM-5403, 44 p. 

Under the assumption that each of two sets of time series data contains a linear trend and 

stationary Gaussian autocorrelated noise, equations are developed to test the null hypothesis that 

the trends are the same. 

Baldys, S., 1991, Trend analysis of selected water-quality constituents in the Verde River Basin, central Arizona: 
U. S. Geological Survey, Denver, Colorado, Water Resources Investigation, Document no. 90-4128, 55 p. 

Beardsley, J. W., 1976, Fog on the Central California Coast for 1973, Analysis of Trends: M.S. thesis, Naval 

Postgraduate School, Monterey, California. 117 p. 

Surface visibility data for selected stations on the central California coast in 1973 are analyzed. 

Radiosonde data from Oakland for the same period are used to derive meteorological indices. 

Benkovitz, C. M., 1992, Trends analysis of vegetation exposure indices in rural areas of the U. S.: Atmospheric 

Environment, v. 26A, no. 6, p. 1121-1136. 

Berryman, D., B. Bobee, D. Cluis, and J. Haemmerli, 1988, Nonparametric tests for trend detection in water quality 

time series: Water Resources Bulletin, v. 24, no. 3, June, p. 545-556. 

A review of nonparametric tests for trend leads to the conclusion that Mann-Whitney, Spearman, 

and Kendall tests are the best choices for trend detection in water quality time series. 

Bisking, R. D., 1984, Statistical/Trend Analysis of the Marine Atmospheric Boundary Layer Model: M.S. thesis, 

Naval Postgraduate School, Monterey, California, 109 p. 

Cechova, I., and E. M. Davis, 1973, Trend surface analysis and seasonal distribution patterns of primary nutrients 

and chlorophyll in unstratified Gulf Coast estuaries: Water Resources Research, v. 9, no. 6, December, p. 

1543. 

Chock, D. P., R. W. Herrman, and S. Kumar, 1982, An analysis of trends in oxidant air quality in the South Coast 

Air Basin of California: Atmospheric Environment, v. 16, no. 11, p. 2615-2630. 

Clarke, A. G., D. R. Lambert, and M. J. Willison, 1990, Trends in particulate deposition and precipitation chemistry 

at Leeds, U. K., Atmospheric Environment Part B: Urban Atmosphere, v. 24B, no. 1, p. 159-169. 

Craig, C. D., W. P. Lowry, and D. Faulkenberry, 1980, The application of ridit analysis to detect trends in visibility: 

Atmospheric Environment, v. 14, no. 10, p. 1205. 

Discussions on "The application of ridit analysis to detect trends in visibility". Original article 

appears in Atmospheric Environment, v. 13, no. 12. 

Davenport, T. E., 1982, Water Resources Data and Preliminary Trend Analysis for the Blue Creek Watershed 

Project, Pike County, Illinois, Phase I and Phase IJ: Division of Water Pollution Control, Illinois 

Environmental Protection Agency, Springfield, Illinois, IEPA/WPC/82-008 (Phase I), 127 p.; IEPA/WPC/82- 

008 (Phase II), 173 p. 



45 

The primary purpose of this monitoring and evaluation project was to determine the actual yield 
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detected trends are occurring only at Lake Parker, or are typical of regional trends. Scope of the 

investigation included statistical analyses of hydrologic data collected at Lake Parker and other sites 

within a 30 mile radius. 
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Develops a method to determine the environmental and economic impact of mining from the 

perspective of the operator. The method consists of developing geologic, hydrologic, and 

geochemical maps that can be used to provide a three-dimensional view of the subsurface 

environment before, during and after mining. Case studies are discussed that illustrate 

environmental problems associated with common mining issues, such as dewatering and mining 
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MacDonald, H. C., K. F. Steele, and E. Gaines, 1977, LANDSAT Linear Trend Analysis: A Tool for Groundwater 

Exploration in Northern Arkansas: Arkansas Water Resources Research Center, Fayetteville, Arkansas, PUB- 

49, 108 p. 
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IV (1986, IEPA/WPC/86-001). For complete reference, see Trends Analysis, p. 45. 

Davidson, B. M., 1924, Seventh annual report of the Department of Agriculture: State of Illinois, p. 22-24. 

Demissie, M., and L. Keefer, 1991, Preliminary Evaluation of the Risk of Accidental Spills of Hazardous Materials 

in Illinois Waterways: Illinois Hazardous Waste Research and Information Center, Champaign, Illinois, 77 

p. 
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