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ABSTRACT 

This dissertation examines the relationship between risk 

and equity as manifested in the environment - in particular, 

what is the relationship of risk to social, political and 

economic processes. To accomplish this, I have developed a 

methodology, an Environmental Equity Assessment (EEA) , by 

which to examine disproportionate impacts of environmental 

stress. 

This research acknowledges the fact that problems of 

environmental pollution are linked not only to business and 

industry practices but to issues of social justice. This 

dissertation is designed to contribute to a better under

standing of the relationships between risk and equity, 

environmental philosophy and social justice, and to devise 

alternative methods to define and analyze risk, and help 

create equitable policy options and considerations. 

The methodology is applied to a case study related to 

water quality in Tucson, Arizona. The case study is pri

marily illustrative; it brings into focus the relationship 

between risk, equity and environment, providing a venue for 

the implementation of an Environmental Equity Assessment 

(EEA) . 
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ENVIRONMENTAL EQUITY, RISK, SCIENCE AND COMMUNITY 

Introduction 

This dissertation examines the relationship between risk 

and equity in a locality;1 in particular, what is the rela-

tionship of risk to social processes (i.e. income, ethnici-

ty, social class and status, race) and how does this rela-

tionship compare to a larger context - the specific locality 

and a larger metropolitan area. The first section of this 

dissertation discusses a method by which to examine dispro-

portionate impacts of environmental stress. 

This methodology is then utilized to examine one case 

study related to water quality in Tucson, Arizona (see 

Figure 1.1). The case study of Tucson, Arizona is primarily 

illustrative; it brings sharply into focus the relationship 

between risk, equity, and environment, providing a framework 

for the implementation of an Environmental Equity Assessment 

(EEA). The case study begins to develop a "riskscape" of a 

community experiencing water quality problems. 

1The word "locality" is purposefully used. The conten
tious locality debate reveals the multitude of problems that 
exist regarding the problem of relating the specific to the 
general. It also reveals anti-reductionist problems in 
attempts to include numerous variables, such as gender, 
culture, ethnicity, and race in particular case studies. 
See S. Duncan and M. Savage, 1989, Antipode 21:3; P. Cooke, 
1989, Antipode 21:3; K. Cox and A. Mair, 1989, Antipode 
21:2; Savage and Duncan, 1990, Antipode 22:1; Special Issue: 
New Perspectives on the locality debate, 1991, Environment 
and Planning A 23:2. 



FIGURE 1.1: Case study site 
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The case study invokes and involves the role of science 

(how risk assessment is used), culture (how risk is defined 

by the various participants), and environmental equity (can 

definitions of risk be expanded to include social character-

. t. ?) 15 1CS. • The case study begins the process of identifying 

zones of disproportionate impact2 or vulnerability to de-

2
Disproportionate impact is defined as "any policy, 

practice, activity that whether by decision or circumstance 
has a differential impact on groups of people" (Bullard, 
1991). This definition was developed within the context of 
locational sitings of hazardous waste facilities. Bullard's 
research (1990) points out the differential impact of envi
ronmental pollution on minority communities. He writes, 
"grassroots environmental justice groups need to sur-
vive ... because their communities are prime targets of in
creased industrial dumping ... More often than not, the waste 
ended up on powerless minority communities" (Bullard, 1990). 
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termine the susceptibility of a locality to contamination. 

Further research, beyond the scope of this dissertation 

would be the development of a series of vulnerability maps3 

to ascertain the spatial distribution of risk. 

This research acknowledges the fact that problems of 

environmental pollution are linked not only to business and 

industrial practices but to issues of social justice. This 

dissertation is designed to contribute to a better under-

standing of the relationships between risk and equity, to 

3Vulnerability refers to a population's susceptibility 
and exposure to contamination. Susceptibility is defined by 
the social characteristics of the locality, i.e. income, 
ethnicity, racial composition, and tenancy. Exposure is 
defined by the physical parameters of the environment, i.e. 
soil type, depth to groundwater, land use, types and amount 
of contamination or pollution. The relationship between 
these two components, susceptibility and exposure assist in 
defining areas of differing vulnerability. Some areas are 
more vulnerable to risk situations due to proximity to the 
contaminated site and their minority, low income status. 
Their ability to cope with the risk situation is compromised 
by the very nature of their social status (Bullard, 1990). 
This ability to cope is a further component of vulnerabili
ty. 

Maps can be constructed that show the spatial distribu
tion of contaminated water and potential sources of contami
nation (Superfund sites, leaking underground storage tanks, 
and landfills). Overlays can be created that illustrate the 
relationship between these hazardous areas and the popula
tion's social characteristics. Vulnerability maps not only 
identify areas that are close to polluted locations, but 
also distinguish the social make-up of those locations. A 
further step beyond vulnerability maps would be determining 
coping strategies of the population in the various loca
tions, their success or failure, and the relevance and 
adoption of such strategies to other areas. 



devise alternative methods to define and analyze risk, and 

help create equitable policy options and considerations. 4 
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Environmental issues have received increasing attention 

during the decade of the 1980s. The events at Chernobyl, 

Bhopal, the expanding ozone holes, global climatB change, 

and the monumental environmental destruction in Eastern 

Europe revealed after the collapse of cOjmnunism are only a 

few examples of the severity and urgency of the ecological 

crisis. The potential for environmentalism to provide a 

unifying theme for solutions has failed as the environmental 

movementS has splintered into a variety of groups, some 

4Issues of social justice and environmental pollution 
are extremely contentious. They are concerned with fair
ness, distribution, and equity. The central question of 
this dissertation is not do inequities exist or even why do 
inequities exist, but rather, can inequities be resolved 
equitably and how? The role of the researcher is generally 
that of an analyst, which implies some level of neutrality 
and objectivity. However, if the researcher is attempting 
to develop equitable policy options, in light of glaring 
inequities, the notion of neutrality is threatened. The 
researcher becomes an advocate for particular policy options 
that ensure equity. For the purposes of this dissertation, 
I will assume the role of advocate in promoting environmen
tal equity. 

sThere is no single definition of the environmental 
movement, as there is no single definition of environmental
ism. For this discussion, the environmental movement refers 
to the period of the 1960s and 1970s which resulted in a 
heightened awareness of environmental problems and the 
adoption of the National Environmental Protection Act of 
1969 (NEPA) in the us. A consequence of this movement was 
the establishment of organizations that have become part of 
the Eco-bureaucracy - the Environmental Protection Agency, 
state environmental agencies and national environmental 
groups such as the Sierra Club, Audobon Society, wildlife 
Society (Fitzsimmons and Gottlieb, 1988) and the numerous 
grassroots organizations established in response to local 
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mandated by federal policies and others formed spontaneously 

around a single issue. 

These groups represent a broad spectrum of supporters 

whose commonality lie in concern for the environment: the 

Environmental Protection Agency, the Sierra Club, Earth 

First!, Mothers of East Los Angeles. Their differences 

reveal the diversity of individuals and institutions in-

volved in environmental activity, the variety and extent of 

environmental problems, and the different philosophical and 

political approaches of environmentalism. 

The Reagan adminstration attack on environmentalism and 

social programs during the 1980s revealed the relationship 

between environmental quality and social justice (concerning 

such things as poverty, racism, and community empowerment), 

particularly in deteriorating inner cities (Alston, 1990; 

Chavis and Lee, 1987). The environmental quality of life 

remains disproportionately worse for those living in pover-

ty. Competition has increased for shrinking funds allocated 

for social programs (welfare, health care, and environmental 

protection). A healthy environment, which many social 

and single-issues environmental concerns. 
For this discussion, environmentalism is defined as both 

a philosophy and a practice. Fundamental to environmental
ism is a concern for the environment and the extent that 
human use has become abuse. Environmentalism is based on 
the "conviction that Homo sapiens is [sic] capable of recog
nizing his dilemmas and taking responsive action ... opening 
our minds and our organizations to new ideas about fairness, 
sharing, permanence and humility" (O'Riordan, 1981, 18). 
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programs attempt to ensure, has become an increasingly 

important, problematic, and contentious issue. Environmen-

tal risk, (in its many forms - urban pollution, unsafe 

housing, occupational hazards) has been linked to poverty 

and racism (Bullard, 1991; Lee, 1990; Chavis and Lee, 1987). 

The Reagan era contributed to a new environmental movement, 

one that recognizes the coincidence of low income minor i-

ties, environmental priorities and demands for environmental 

equity. 

The pervasiveness of environmental risk and the lack of 

firm scientific evidence regarding the effects on human 

health of the complex combinations of contamination and 

pollution has resulted in the analysis, assessment and 

management of risk becoming increasingly necessary. Created 

by the Atomic Energy Commission (AEC) and mandated by NEPA, 

the risk assessment/analysis/management processes6 have 

6The literature surrounding risk has developed a dis
tinct terminology. Risk is defined as "a measure of uncer
tainty and the severity of some adverse effect." Hazard is a 
source of danger. "The existence of a hazard is necessary 
for a risky situation to develop. A reduction of risk can 
be accomplished with safeguards." Risk analysis, assessment 
and management are the stages of risk control. Risk analy
sis entails the identification of the hazard and an estima
tion of probability and of the consequences. Generally, the 
analysis falls within the realm of technical expertise. 
Risk assessment evaluates the consequences - "how important 
are the consequences if they occur?" This stage of the risk 
process is concerned with value judgements. (This is not to 
say that risk analysis is not riddled with value judgements 
and assumptions.) The final stage, risk management, is the 
actions taken to "affect, mitigate, and control risk" 
(Waterstone, 1989, 74). For the purposes of this disserta
tion, the term risk assessment will be used to refer to the 
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established a particular way to examine environmental prob

lems through scientific methodologies and approaches. The 

process has used strategies of environmental management of a 

technical nature based upon short-term solutions (O'Riordan, 

1981; Scharwz and Thompson, 1990). Governmental response 

and regulation have been largely after the fact and involve 

clean-up and remediation projects of industrial practices. 

An underlying assumption of this process is that indi

viduals and groups within society are willing to accept 

certain risks without being consulted (Waterstone, 1992) ... 

hence, the use of probabilities to determine exposure to 

contaminants or hazardous events in risk assessments. Also, 

everyday life is filled with risk-laden activities (crossing 

the street, driving a car, flying in airplanes), so that the 

addition of one more risk with a very low probability rating 

does not really seem so bad to policy makers (Kirby, 1990). 

Popular cultural philosophy expressed in bumperstickers 

aptly sums up this notion: "We're all gonna die" or "Take 

one day at a time." 

Acceptable levels of risk become highly contextual in 

that these levels are associated with industrial practice, 

governmental implementation of regulation and community 

tolerance in a particular locality. Studies indicate that 

after the Bhopal tragedy, communities with similar industri-

entire risk analysis/assessment/management processes. 
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al production facilities expressed increased levels of 

concern and demands for more information (Karan, Bladen and 

Wilson, 1986). At the same time, these same communities are 

dependent upon industry to provide jobs and the threat of 

7 "economic blackmail" is very real. Implementation of new 

governmental regulations appears to be lost in a kind of 

limbo as President Bush extends the moratorium on implement-

ing new regulations at all levels of government to "cut the 

cost of doing business" (Henwood, 1992). community toler-

ance for risk may be changing as local groups confront 

governmental representatives and the agents of industry 

(Alston, 1990; Lee, 1991). Government assistance and pro-

tection appears to be shrinking due to budget cuts and lack 

of implementation of programs (Durning, 1989). 

More often than not, the burden of risk is 

disproportionately shared by low income, minority communi-

ties who lack the power to keep toxic industries out of 

their neighborhoods (Bullard, 1991; Lee, 1990; Chavis and 

Lee, 1987). Locational conflict resulting from hazardous 

facility sites are not only the result of industry choosing 

desirable locations (i.e. low cost) but also due to existing 

7In many cases, communities engage in legitimate trade
offs with industry to ensure jobs. These "legitimate trade
offs" need to be identified as they represent alternatives 
to instances of "economic blackmail." Alleviating dispro
portionate impacts of environmental stress will require 
imaginative and legitimate trade-offs between the concerned 
parties. 
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zoning and land use planning. A powerful alliance exists 

between industry and government that can effectively curtail 

community involvement in the decision-making process. One 

recourse low income, minority communities have is via act iv-

ism, protest, and oftentimes, the judicial system. 

The movement for environmental equity challenges this 

current arrangement of governmental and industrial collu-

sion, the fundamental assumptions regarding the risk manage-

ment processes and basic tenets of institutional environmen-

talism. "Right to know" laws are one method to empower 

communities, although these currently lack the necessary 

economic and political clout to ensure implementation (Rest, 

Krimsky, and Plough, 1991). But such laws have lent cre-

dence to the notion that a risk event can be treated as an 

opportunity by the community in which it occurs. Portions 

of the community organize, gain information, demonstrate, 

and if necessary, file lawsuits. Grassroots organizations 

have sprung up around the country and are currently forming 

national networks to combat instances of environmental 

racism8 as well as informing the institutions and broader 

8Research reveals that communities of color are targets 
for toxic dumping and for the placement of hazardous waste 
facilities, a phenomenon that is termed environmental racism 
(Alston, 1990; Bullard, 1991; Chavis and Lee, 1987; Lee, 
1990). The racial composition of the community becomes an 
important variable in the location of such land uses. 
(Chavis and Lee, 1987). While race is not the only factor 
in determining the location of waste disposal facilities 
(income, housing segregation and lack of political power are 
others), it is the most significant variable (Bullard, 1990). 
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public of structured inequalities to demand justice and 

equity. 

The applied purpose of this dissertation is to create a 

method to examine risk that provides an alternative to 

economic and mechanistic methodologies. Risk will be ad-

dressed not as a solvable problem, but as an element of 

everyday life. To place the study of risk back into every-

day life, it is necessary to create a broad historical 

background and examine the evolving political economy of the 

The term, environmental racism, must be placed into the 
larger context of institutional racism that exists in the 
US. The National Council of Churches Racial Justice working 
Group defines racism as: 

racial prejudice plus power. Racism is the inten
tional or unintentional use of power to isolate, 
separate and exploit others. Both consciously and 
unconsciously, racism is enforced and maintained by 
the legal, cultural, religious, educational, econom
ic, political, environmental and military institu
tions of societies. Racism is more than just a 
personal attitude; it is the institutionalized form 
of that attitude (Chavis and Lee, 1987, ix). 

The results of the Commission fo~ Racial Justice's study on 
Toxic Waste and Race in the United states, found that "race 
proved to be the most significant among variables tested in 
association with the location of commercial hazardous waste 
facilities. This represented a consistent national pattern" 
(Chavis and Lee, 1987, xiii). Racial and ethnic communities 
coupled with depressed economies and high unemployment rates 
are vulnerable to those who advocate the siting of a 
hazardous waste facility as an avenue for employment and 
economic development. Such compensation, in the form of 
economic incentives has been suggested as a way to create a 
balance between perceived benefits and risk (O'Hare, Bacow 
and Sanderson, 1983; Kunreuther, 1985; Portney, 1985). But 
the Commission notes, "To advance such a practice in the 
absence of the consideration of the racial and socio-econom
ic characteristics of host communities and existing forms of 
institutionalized racism leaves room for potential discrimi
nation" (Chavis and Lee, 1987, 7). 
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areas being studied. In creating such a methodology, it may 

eventually be possible to identify potential areas of risk 

and to suggest and plan mitigation and coping strategies for 

the community's well being. 

The philosophical intent of this dissertation is to 

address the links between environmentalism and social jus-

tice. Risk provides an arena to link the environmental 

movement with social justice advocacy, particularly in the 

urban environment. The Panos Institute writes: 

Although these groups (social justice advocacy 
groups) might not be identified as 'environmental' 
organizations, they have nevertheless made envi
ronmental issues a priority in their work. Commu
nities of color have often taken a more holistic 
approach than the mainstream environmental movement, 
integrating 'environmental' concerns into a broader 
agenda that emphasizes social, racial, and economic 
justice (Alston, 1990, 3). 

and Conn Nugent of the Nathan Cummings Foundation states: 

What has to occur is that the definition of environ
mentalism has to expand so that it includes things 
that are tangible to everyday people in everyday 
life (Taylor, 1991, 3). 

This dissertation will draw upon several literatures: 

community activism, ecology, environmentalism, environmental 

equity, hazards, methods of science, and risk. It is neces-

sarily interdisciplinary in that it attempts to link techni-

cal, social, ecological, and political elements and place 

them into an historical context through the examination of a 

case study. The case study focuses on Tucson, Arizona and 
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applies the methodology through a descriptive analysis to 

create a preliminary "riskscape." 

This chapter discusses the relationship between envi-

ronmental equity, science, and community with regard to risk 

and the risk management process and the case study. I then 

present my research questions and methodology. 

Environmental Equity 

This dissertation examines a particular type of risk -

the possibility of harm suffered due to the contamination of 

the drinking \-later supply in a community. 9 contaminated 

drinking water supply is an invisible hazard. A contaminated 

community, is defined as 

any residential area located within the identified 
boundaries for a known exposure to some form of 

9A large literature exists, that examines the definition 
of a community. Particularly important research has been 
done by M. castells, 1983; K. Cox and A. Mair, 1988; J. 
Davis, 1991; and J. Kling and P. Posner, 1990. 

The definition of community is problematic in that it 
shifts and changes depending upon a variety of factors: 
class, politics, ethnicity, locality, scale, changing eco
nomic conditions, workplace vs. residential problems, etc. 
Community implies a sense of communal interest in terms of 
some activity that is located in a particular place; one 
manifestation of that activity can be in the form of politi
cal activism at the local or neighborhood level (Castells, 
1983). Marston and Saint-Germain comment on: 

The literature on urban growth and development in 
political science, sociology, and geography contin
ues to show that the transformation of the American 
economy from an industrial to a service base is 
creating tension and mounting opposition at the 
local level. Communities are being dramatically 
transformed physically, socially, and economically 
and new political groupings are emerging to negoti
ate these transformations (1991, 224). 



pollution ... the discovery of a toxic threat provides 
a basis for a new and shared identity that effec
tively defines a community of interest among those 
residing within the boundaries of contamination. 
(Edelstein, 1988, 6) 
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For this dissertation, the definition of community is based 

upon Edelstein's definition. contamination or the threat of 

contamination create a shared interest between people in a 

given location. As will be discussed in the chapter de-

scribing the methodology, this definition of community is 

dynamic in that it changes as the different perspectives of 

the risk event are discussed. For example, the physical 

extent of the contamination delineates the affected communi-

ty, yet an examination of the political dynamics of the 

location may reveal a much larger "community" of grassroots 

activists and concerned citizens. 

In Tucson, the southern part of the city and portions of 

Pima County - the southside - have levels of trichloroethyl-

ene (TCE), a suspected carcinogen, which exceed Environmen-

10 tal Protection Agency (EPA) standards. The southside is 

a contaminated community within a larger metropolitan area. 

10Established by the EPA, the federal health guideline, 
for TCE is 5 parts per billion (ppb). Since 1981 monitoring 
wells have been established and levels of TCE have varied 
from less than 1 ppb to over 300 ppb (Arizona Department of 
Water Resources, 1988, Feasibility Study for Groundwater 
Remediation in the Tucson Airport Area). 
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The community has been designated a superfund site" and 

remediation programs are currently in progress. 

The southside study area in Tucson is populated largely 

b . .'2 Y Mexlcan-Amerlcans. This locality is an example of the 

growing number of low-income, minority communities - commu

nities of color'3 - that suffer from toxic contamination. 

The report Toxic Waste and Race in the united states led 

Reverend Benjamin Chavis to coin the term lIenvironmental 

racism,lI referring to the results of a study that found 

IIracial composition of a community is the single variable 

best able to explain the existence or non-existence of 

"In 1980, the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) was passed to rank, 
investigate, and clean-up hazardous waste sites. Also known 
as IISuperfund,1I the act accumulated monies from taxes on 
petroleum and certain chemical industries and federal appro
priation. sites are given a priority for clean-up based on 
the following criteria: 

-type and quantity of hazardous chemical; 
-evidence of stressed vegetation; 
-contaminated groundwater, surface water, and air; 
-proximity of people, drinking water wells and 

supplies; 
-proximity of unique ecosystems. 
In 1986, the Superfund Amendments and Reauthorization 

Act (SARA) directed federal agencies to assist EPA and state 
agencies to inventory past disposal sites and to make the 
necessary information available. (Hynes, 1989; Scheffer, 
1991) . 

12The study area, which is located in Tucson's 
southside, is 67 percent of Hispanic origin (1990 Census of 
Population and Housing) . 

'3Communities of color are composed predominately of 
racial and ethnic minorities: African Americans, Hispanic 
Americans, Asian Americans, Pacific Islanders and Native 
Americans (Lee, 1990). 
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commercial hazardous waste facilities in the area" (Chavis 

and Lee, 1987, xv). Robert Bullard's pivotal study Dumping 

in Dixie: Race, Class and Environmental Quality (1990), 

examines the distribution of waste disposal facilities in 

Texas, Louisiana, west Virginia, and Alabama and "exposes 

the harmful effect of environmental racism on African Ameri-

can communities" (Bullard, 1990, 7). Numerous grass roots 

organizations have become established to expose and combat 

the links between racism, poverty and pollution: the Mothers 

of East Los Angeles (MELA), 14 the Clean Air Al ternati ve, 15 

the West County Toxics Coalition (WCTC) ,16 the Southwest 

Organizing Project (SWOP),17 and the citizen's Clearing 

14MELA was founded in 1985 to protest the location of a 
proposed hazardous-waste incinerator. The location of this 
type of incinerator would have been the first of its kind 
within a metropolitan area, three and a half miles from 
downtown Los Angeles (Russell, 1989). 

15The Clean Air Alternative is a coalition located in 
Northern California fighting to keep Highway I-880 out of 
West Oakland. The route has been used to transfer nuclear 
fuel rods (Spero, 1991). 

16WCTC was the first minority-led San Francisco Bay 
Area grass-roots anti-toxins group. Located in Richmond, 
California, the group organized to demand environmental 
protection from the practices of Chevron, USA and other 
refinery operations in the area (Morris, W. West County 
Times, 1991). 

17I . d' . n 1984, SWOP was organlze ln New Mexlco. SWOP 
focused on issues of toxic contamination due to the practic
es of the Ponderosa Products Inc. (PPI). The PPI plant 
caused noise and air quality problems due to sawdust. The 
organization networks with other grass roots activists 
throughout the nation (Guerrero and Head, 1990). 
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18 House for Hazardous Wastes (CCHH). Researchers and grass-

roots organizations have made explicit links with less 

developed countries to identify, define, and combat environ-

mental racism on a global scale. 

The stated goal of national legislation19 is the re

duced production of toxic wastes, yet the united states has 

made little progress in this area and much of this legisla-

tion is aimed at remediation (Lee, 1990). Reverend Leon 

White of the Commission for Racial Justice suggests: "As 

long as there are poor and minority areas to dump on, corpo-

rate America won't be serious about finding alternatives to 

the way toxic materials are produced and managed" (Lee, 

1990, 25). Commoner points out "that there is a functional 

relationship between poverty, racism, and powerlessness and 

18CCHH was founded in direct response to the contamina
tion discovered at Love Canal (1978) due to dumping practic
es of the Hooker Chemical Corporation. Its main goal is to 
end land disposal of hazardous wastes and to seek positive 
alternatives through recycling, reduction, reuse and recla
mation (Gibbs and stults, 1988). 

19 The Resource Recovery Act of 1970 mandated improved 
disposal and reduction of solid waste. It also directed 
companies and municipalities to recover usable materials. 

The Toxic Substance Control Act of 1976 extended the 
scope of the Federal Insecticide, Fungicide, and Rodenticide 
Act (FIFRA) of 1964. The Act required that pesticides and 
industrial chemicals be tested for toxicity (carcinogenity, 
teratogenicity and mutagenicity) to prevent carcinogens in 
industrial chemicals from reaching the environment in the 
first place. 

The Resource Conservation and Recovery Act of 1976 
strengthened regulation of the disposal of unregulated solid 
and hazardous wastes. 

Each of these acts explicitly emphasized the reduction 
of the amount of waste. (Scheffer, 1991). 



the chemical industry's assault on the environment" (Lee, 

1990, 25). 
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Activity by both governments and industry reveal that 

acts of environmental racism occur worldwide, particularly 

in less developed countries (LDCS). Locations of toxic 

dumping and industrial development reveal practices that 

represent an extension of the pattern of dumping on communi

ties of color in the united states to politically and eco

nomically less powerful countries (Panos Institute, 1990). 

Multinational corporations produce and export pesticides to 

the developing world that have been banned or restricted in 

their host countries, such as the us (Lee, 1990; Robeson, 

1989). Not only are citizens of LDCs exposed to a double 

standard during pesticide transport, use and disposal, but a 

"circle of poison" is created when pesticide residues on 

food are imported to countries responsible for such dumping 

(Race, Poverty and the Environment, Spring 1991). Along 

with pesticides, various types of hazardous waste are also 

exported: incinerator ash, radioactive waste, and chemical 

drums of polychlorinated biphenyls (PCBs) (Robeson, 1989). 

In 1984, regulations enacted by the EPA required that 

wastes be disposed of according to the best technological 

methods to avoid health dangers. Increased disposal costs 

have led mUltinationals to search for cheaper alternatives, 

often in the form of "toxic terrorism" - the unauthorized 
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dumping of toxic wastes in Africa and other developing 

countries (Robeson, 1989). 
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Toxic-waste disposal has become a lucrative industry 

that solves industrialized nations' and multinational 

corporations' desire for cheap dumping grounds and the need 

for cash in developing countries (Newsweek, 1988; Robeson, 

1989). For example, in 1988, Guinea-Bissau withdrew from a 

plan that would have dumped 15 million tons of waste over 5 

years in the country from an international syndicate- the 

country would have received $600 million or 35 times the 

value of its total annual exports (Newsweek, 1988). In 

1989, the Basel Convention was signed by 33 industrialized 

countries to regulate toxic waste trade. But the organiza

tion of African Unity and the ACP nations (former European 

colonies in Africa, Caribbean and the Pacific) asked that 

such trade be banned. Jim Vallette of Greenpeace states: 

"This convention will institutionalize waste trade. We fear 

that what should be a crime will now be a business" 

(Robeson, 1989, 19). Yet, the World Bank's chief economist 

Lawrence Summers recently stated, "I think the economic 

logic behind dumping a load of toxic waste in the lowest 
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wage country is impeccable and we should face up to that,,20 

(Henwood, 1992, 257). 

The US-Mexico borderlands offer another example of 

corporate practice and government policy that interact and 

produce disproportionate impacts upon low-income and minori-

ty peoples. Szekely writes: 

Mexico's 'businessman's government' is now doing 
more than ever before to ensure and enhance the 
profitability of an ever shrinking number of pow
erful business groups -generally joint ventures 
joining the political influence and wealth of Mexi
can elites with the capital, technology, and market
ing skills of transnational corporations (Szekely, 
1991, 224). 

Over 1800 maquiladora (product assembly) plants operate 

1 th . b d 21 a ong e US-Mexlco or ere Most of these plants serve 

the needs of US corporations that produce electronic goods 

and machinery. The average maquila worker earns approxi-

mately $4.00 per day, works 48 hour weeks and is exposed to 

generally unsafe working conditions (Conrad, 1991). The 

establishment of these plants, the possibility of seasonal, 

migrant work in the US, along with a devalued peso and 

massive migration from rural to urban areas and from Central 

America has resulted in rapid urbanization, an exploding 

20Summers further stated: "health-impairing pollution 
should be done in the country with the lowest cost, which 
will be the country with the lowest vlages." The source of 
these statements was an internal memo criticizing the bank's 
World Development Report (Henwood, 1992). 

21 The Border Industrialization Program (BIP) estab
lished maquiladoras or "twin plants" in the 1960s. 
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population, and an increasingly degraded environment in the 

border region. Environmental regulations and enforcement 

have been problematic and have led some to believe "that the 

border is turning into a 2000-mile Love Canal" (Conrad, 

1991). 

This is the current milieu in which issues regarding 

environmental equity are found. Environmental equity is a 

complex term in that it is concerned with issues beyond the 

discussion of fairness to pose the question, how will exist-

ing disparities be addressed? Advocates of environmental 

equity are concerned with environmental quality but within 

the framework of larger issues. Geiser writes: 

Because the movement is so tightly rooted in the 
immediate experience of people's community and 
family life, it has an urgency and a concreteness 
that is incredibly compelling ... environment is not 
an abstract concept. It is something which has 
already exposed them to hazards which are debili
tating them and hastening their deaths. (1983, 7) 

Notions of social justice are critical to how one thinks 

about environmental equity. Social justice linked to envi-

ronmental issues is concerned with developing a new politics 

and new ways of thinking. Pulido writes: 

It is a vision of society (or the world) which seeks 
to ensure basic human rights, by that I am referring 
not only to individual freedoms, but also, the right 
to have one's basic needs met. This includes the 
right to decent housing, an education, adequate 
food, and the right to live free from oppression and 
discrimination. For social justice advocates, 
environmentalism is important because people should 
have the right to live in a clean and safe environ
ment. (1991,116) 
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The links between environmental pollution and issues of 

racial and social equity need to be addressed, to be de

scribed, to be made explicit and to be given higher priori

ties in political and economic decision-making. Fundamental 

changes in power relationships are demanded by such linkag

es. Issues related to equity and the environment are funda

mentally about power relationships and their manifestation 

on the landscape. such issues can only be resolved through 

empowerment and new strategies for power sharing. I am 

clearly biased in favor of promoting environmental equity 

and recognize the difficulty in attempting to ensure equity 

and social justice. 

One arena in which the link between environmental pollu

tion and issues of racial and social equity could be ad

dressed philosophically is within the realm of environmen

talism; in practical terms, the field of risk assessment has 

the potential to link equity and environmental problems, 

although this has not yet been achieved. As Raynor writes, 

" ... the current wisdom of risk management may be putting the 

cart before the horse, because deep disagreements on princi

ples of social justice can be the source of discrepancies in 

the calculation of probabilities and values" (1984, 13). 

Such discrepancies in calculations are not the most salient 

aspect of the problem, but defining "acceptable" risk is. 

Determining levels of "acceptable" risk necessitates an 

assessment of values and culture. 
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Risk and Equity 

The concept of risk has a large literature regarding its 

assessment, analysis, and management (White, 1971; 

Waterstone, 1989; Covello, et.al. 1986; Kasperson and 

Pijawka, 1985 and others). But the construction of risk and 

its relationship to environmental equity has a more limited 

literature (Lake, 1987; Carpenter and Kennedy, 1980; Rayner, 

1984). A nascent literature, primarily from sociology 

(Bullard, 1990) and activist organizations (Mann, 1991), 

along with articles in both the popular and alternative 

press (Wall street Journal, 1992; Wiener, In These Times, 

1992; Spero, The Bay Guardian, 1991) has begun to explicitly 

link issues related to risk (e.g. contaminated groundwater, 

siting of hazardous waste facilities), with matters related 

to social justice, equity and fairness. such articles ask 

"whether or not there can be a healthy environment without 

justice" (Lee, 1990). This question expands the definition 

of a healthy environment to include not only physical char

acteristics, such as water quality and access to open space 

but also to include political strength, community make-up 

and organization. 

A means to examine environmental equity and risk is 

through culture or an assessment of values. "Social scien

tists have long stressed the political, social, and economic 

determinants of human behavior, but recent attention also 

has focused upon the 'missing concept' of culture" (Engel 
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and Engel, 1990, 6). Culture plays a critical role in values 

and beliefs that influence human societies' relationship to 

the natural environment (Boyden, 1987). Other factors, both 

political and economic, also influence the development of 

values and beliefs so that culture must be placed into yet a 

larger context (Roseberry, 1989). This is to say that there 

is no generic culture for it is experienced in historically 

specific ways in specific locations and is in turn influ-

enced by economics, politics, gender, and class (Sacks, 

1989) . 

The role of culture is generally not considered a part 

of the approaches adopted by governments and institutions to 

solve the problems of contaminated communities. In environ-

mental impact statements (EIS) , culture is examined in the 

form of relics and artifacts in situations where they inhib-

it construction of a particular project. In the risk as-

sessment (RA) process, the community is involved via public 

participation and public hearings that provide information. 

Often, the community must demand bilingual explanation at 

such meetings to fully understand the implications and scope 

of the project being discussed (Mann, 1990). The values, 

traditions and language of an extant community are not 

generally examined or included in the course of a RA or EIS.22 

22It is important to note that the RA and EIS processes 
are not interchangeable - each is conducted for very specif
ic purposes. The risk assessment is a policy tool that uses 
a "knowledge base consisting of scientific and science 
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The result of utilizing RAs and EISs is that questions 

related to issues of equity and risk remain largely unan-

swered. For example, some people bear the risk for others 

in the form of living close to hazardous waste facilities. 

Is it equitable that these people should bear risks asso-

ciated with living in close proximity to such facilities? 

How can such a situation be made equitable? Is compensation 

a viable alternative? What forms will compensation take to 

achieve equity? These questions may be raised during the RA 

process, but determining the answers to such questions 

remain outside the traditional realm of RAs. Rather, these 

questions are identified and addressed by the affected 

community, grassroots organizations and in some cases, 

elected representatives. Researchers are beginning to grap-

pIe with the moral dilemmas that such situations present 

policy information to aid in resolving decision" regarding 
risks imposed by technological undertakings (Rowe, 1992). 
The risk assessment conducted by EPA helps set priorities 
for regulation of large numbers of chemicals that are of 
potential concern (Russell and Gruber, 1987). 

The 1969 National Environmental Policy Act (NEPA) re
quires an environmental impact statement (EIS) and a public 
hearing on any major federal action which may have an impact 
on the environment. The EIS is used to evaluate the impacts 
and mitigation strategies of a proposed project and identify 
all alternatives to a proposed action which would have a 
less harmful impact on the environment. The two purposes of 
the EIS are to ensure environmentally informed decision
making by federal agencies and to provide a forum for public 
comment (Office of General Counsel, 1991). The similarities 
between the two processes lie in their dependence upon 
science policy and scientific information and the tendency 
to inform the public rather than involve the public (Krimsky 
and Plough, 1988). 



(MacLean, 1990; Schwarz and Thompson, 1990; Kasperson, 

1983). These questions will be discussed further in the 

chapter describing the methodology as they are critical to 

the formation of an environmental equity assessment. 
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The social milieu was supposed to be examined as part of 

the EIS process, in the form of a Social Impact Assessment 

(SIA). The SIA has largely failed due to problems with 

methodology. Also, increased specialization within the 

assessment process and the frame of reference of the re

searchers influences which factors or characteristics are 

deemed more important in an RA. How an assessment is con

ducted depends to a large degree upon the lead agency and 

the consultant hired - EISs are generally conducted by 

agencies that specialize in producing EISs, specialists are 

hired to lend credence and address in a piecemeal fashion 

the various components of the EIS - to satisfy the process 

of the EIS. The disciplinary background of the assessor 

will have a profound impact on the type of assessment pro

duced - a civil engineer will have different perceptions of 

a project under consideration than a wildlife biologist. 

There are no mechanisms or methodologies that place an 

assessment into the social context. The SIA was to provide 

such information, but has, more often than not, ended up 

examining the relationship of society to economic conditions 

and is merely tacked on to the EIS which is largely a tech-



nical document. (The SIA will be discussed later in the 

paper) . 

In utilizing such tools as RAs and EISs, agencies have 

opted for a particular viev~oint of human relations to the 

environment - a mechanistic, scientific perspective (Doug

las, 1985; Jasanoff, 1986; Douglas and Wildavsky, 1982) .23 

This perspective is one expression of how society thinks 

about its environment and displaces alternative ways of 

understanding, such as folklore, taboo and tradition (Pep-

per, 1984). It also demands that there be a separation 
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between researcher and object - the observer and the object 

being observed; the RA and EIS process separates the problem 

being examined (i.e. a contaminated water supply) from its 

social context. The RA and EIS place the problems of the 

contaminated community into the scientific culture adopted 

by institutions and bureaucracies; what is often ignored is 

the corporate practices that may have created the problem in 

23 In the seventeenth century, assumptions about the 
fundamental reality of the world changed. Conceptions of 
reality and the world based upon the organism was supplanted 
by a worldview based upon machines. This mechanistic view 
was based upon the characteristics and power of machines, 
such as the clock. A fundamental element of the mechanistic 
view is the possibility of controlling and dominating na
ture. "These underlying assumptions about the nature of 
reality have today, by retrojection, become guidelines for 
decision making in technology, industry, and government" 
(Merchant, 1980, 228). 
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the first place. 24 Tucson's southside offers a view into 

the confluence of these diverse cultures: the ethnic commu-

nity involved in political activism, the institutional 

participants who use the tools of risk assessment and envi-

ronmental impact statements (a particular brand of scientif

ic culture), and the corporate culture that often skirts 

responsibility and waits for the lawsuit. The EEA will 

address this confluence and consider their interrelation-

ships, placing the scientific culture within the context of 

the risk event. 

science and Risk Assessment 

Risk assessment of an invisible hazard is particularly 

problematic. The need for scientific expertise within the 

institutional milieu or the "eco-bureaucracy" (FitzSimmons 

and Gottlieb, 1988) is necessary to measure the extent of 

danger and possibility of harm to both the environment and 

humans. The EPA is the federal government's environmental 

policy-making agency that uses formal, quantitative risk 

assessment to determine the potential damage humans may 

24The Superfund process does provide for means to 
identify liable parties. The point here is that the RA, EIS 
and even Remedial Action Plans (RAP - part of the Superfund 
process to determine the best available method to clean-up a 
contaminated site) may determine responsibility - but their 
purpose is to viability of plans for exposure levels, 
enviornmental safety and remediation. These processes do not 
enforce means to collect fines or prosecute for illegal 
dumping of materials. To a degree, these processes are 
truncated in that they do not address the larger context in 
which the contamination event took place. 



40 

suffer due to toxic chemicals among other problems (Russell 

and Gruber, 1987).~ 

The basis for risk analysis is derived from scientific 

methodology, environmental ideology based on ecological 

principles, natural and technological hazards research, and 

behavior and perception studies. Science provides both a 

method and philosophy by which to study and understand the 

environment through the discovery of laws and "objective" 

facts in creating "value-free" knowledge. But with regard 

to environmental issues, there appear to be differing inter-

pretations of science. Some scientists, technocrats, and 

large corporations espouse an approach built on domination, 

exploitation, and management of the environment. Ecologists 

and environmentalists suggest science is based upon interre-

lationships, sustainability, and reciprocity with nature 

(Pepper, 1984). This paradox of science, informing us of 

two opposing notions, suggests that there are many variants 

25The EPA does use techniques to evaluate the impact of 
pollution on ecological systems and natural resources. The 
EPA uses RA in four ways: (1) hazard assessment: examines 
evidence of exposure and toxicity derived from human epide
miology or extrapolated from laboratory animals (such quan
titative risk assessments have concentrated on determining 
carcinogenic probabilities due to exposure to synthetic 
chemicals, Ames, Magaw, and Gold, 1987); (2) dose-response 
assessment: examines the relation between experimentally 
administered dose level of a toxicant and draws inferences 
for humans; (3) exposure assessment: identifies populations 
exposed to a toxicant and examines routes and magnitudes of 
exposure; (4) risk characterization: evaluates information 
and determines levels of uncertainty and major assumptions 
(Russell and Gruber, 1987). 



of the scientific method that are in fact non-neutral and 

not impartial. 
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In Beyond the Laboratory: scientists as Political Activ

ists in 1930s America, Kuznick suggests that there is 

little unanimity am0ngst scientists regarding to what con

stitutes the scientific method (1987). He identifies three 

different ways of considering the scientific method: 1) it 

is a set of procedures that include forming a hypothesis, 

testing the hypothesis by experimentation or observation, 

and drawing conclusions based on the evidence; or rather, 

2) it is a scientific attitude that includes accuracy, 

intellectual honesty, open-mindedness, suspended judgement, 

looking for true cause and effect relationships, and criti

cism; or 3) the scientific method is a refinement of common 

sense (Kuznick, 1987). Despite the difficulty in defining 

the scientific method, a broad consensus does exist among 

scientists that it does represents a means for increasing 

useful knowledge with demonstrable social utility (Kuznick, 

1987) . 

Kuznick's discussion of scientists as political activ

ists in the 1930s concerned the fundamental problem of how 

scientific method is used in social policy - "scientists, as 

socially responsible citizens, should lead the way in apply

ing scientific method to the solution of seemingly 

intractable socioeconomic problems" (Kuznick, 1987, 54). In 

1935, Sanderson asked: "Why, with such wonderful inventions 
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as science has made possible, have we not been able to 

utilize science in bettering human relations? Why can not 

science produce social as well as material progress?" 

(Sanderson, 1935, 349). Debate continues regarding how the 

scientific method can be applied to social problems and how 

successfully this has and can be done (Rifkin, 1984; Hull, 

1988; Bateson, 1979; Kuznick, 1987). 

Various methodologies (e.g. the risk assessment process 

or the environmental impact review) have been developed that 

use scientific method in addressing environmental problems. 

within this venue, environmental problems are not treated as 

social problems. The application of such methods as RAs and 

EISs has occurred within a narrow framework that has not 

considered the social processes that may have led to the 

development of such problems in the first place. The use of 

scientific methods may suffer due to their application to 

single problems. Scientific methods reduce problems to 

simplistic models in order to isolate cause and effect 

relationships. While this may work well in the laboratory, 

the transference of scientific methods to environmental 

problems with social, political and economic roots is prob

lematic. 

Another issue regarding the use of scientific method is 

in how well it can actually be applied. Harding recounts 

some shortcomings: 



... the lack of exactitude and certainty, inaccuracy 
in predicting future occurrences, and the introduc
tion of sUbjective elements. These problems could 
be minimized, but they could not be eliminated 
because of a multitude of complicating and exten
uating factors and the intrusion of the scientists 
themselves into the experiments. scientists become 
an intrinsic part of their experiments in formulat
ing their original hypothesis, in limiting the 
fields of operation, and in evaluating the results 
(Kuznick, 1987, 56). 

scientific method and public policy have formed strong 

connections in the form of risk assessment, environmental 

impact statements and technology assessments. In applying 

these methods, the same kinds of limitations apply but can 

have far-reaching repercussions because such processes 

inform public policy decisions. 

The relationship between scientific method and social 

policy remains problematic due in part, to two fundamental 

tenets in scientific methods - objectivity and neutrality. 

social policy is concerned with values and judgments and 
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this makes the blending of the two difficult. Risk assess-

ment is an area that attempts to blend the two but favors 

scientific methodology. The institutions responsible for 

assessment and management of risk have adopted such methods 

and attempt to redefine risk into "objective" or technologi-

cal questions. The risk assessment process has been de-

signed to quantify danger, compare this danger through 

determining probability, and devise policies to mitigate the 

danger. Generally, this has been accomplished via models of 

cost-benefit analysis or other methods of quantification 



outside a social context (Schwarz and Thompson, 1990). 

Critchley writes: 

The apparent reduction of dilemmas to a choice 
between numerical values is attractive because it 
enables proximate decision makers to compensate for 
lack of knowledge of the disciplines involved and 
this is especiallY so in technology (critchley, 
1978,43). 

Such technical decision making focuses on activities as 

distinct and separate from people (Schwarz and Thompson, 

1990). Risk management becomes a bureaucratic tool that 
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addresses environmental problems utilizing scientific meth-

ods and technological fixes. In situations of questionable 

water quality, officials and scientists address technical 

questions about geology, hydrology, and identify the various 

chemical contaminants. Risk management statements or RAs 

are full of statistics that relate the probability of con-

tracting cancer based upon laboratory studies (Ames, Magaw, 

and Gold, 1987); levels of contaminants, depth to groundwa-

ter, locations of wells, and movement of groundwater plumes. 

Risk management generally focuses on after-the-fact mitiga-

tion and clean-up efforts. Quantitative methods and statis-

tical analysis provide important information that character-

ize the physical and technical parameters of a situation. 

This approach has elicited several problems from the 

perspective of the contaminated community. One problem has 

generally been a failure to communicate adequately this 

information to the affected community in a manner that is 
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not paternalistic (Krimsky and Plough, 1988). But this 

approach seldom accounts for the context of the risk event 

and governmental response generally does not occur until 

there has been severe damage (Popkin, 1990). Technical 

information provides only partial understanding of the risk 

situation and "the available data do not suggest a single 

credible and unequivocal picture of what is going on" (Camp-

bell, 1985, 433). In fact, the risk assessment process can 

reveal the disparity that exists between quantitative analy-

sis and values. Disputes can occur over whether a particu-

lar benefit is worth the cost, and to whom. 

To a large degree, the methods of RA constitute a new 

approach to science, particularly as they relate to chemical 

use and contamination (Crouch, Wilson and Zeise, 1983; 

Morone and Goodhouse, 1986; Ames, Magaw and Gold, 1987; 

Hynes, 1989). The RA and EIS contain scientific methodolo-

gy, technical language, predictive models, and statistical 

information. Russell and Gruber write: 

The method attempts to use scientific evidence and 
techniques in the context of legal and administra
tive procedure, and in so doing fails to fully 
satisfy either the people who advocate, draft and 
administer environmental law or members of the 
scientific community (1987, 286). 

Limitations in the RA methodology persist due to the absence 

of full knowledge about risks, and budgetary constraints 

mean the EPA cannot act in every situation where risk may 

occur (Russell and Gruber, 1987). 
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RAs and EISs are predicated upon three notions: 1) the 

assumption of a closed system view of the world where all 

risks are discoverable and measurable; 2) the problem is 

fixable, the necessary skills and expertise can control the 

situation; and 3) the basis for the risk assessment is 

scientific rationality that emphasizes predictability, 

specialization, quantification, and certainty (Schwarz and 

Thompson, 1990). 

These three notions are problematic for several reasons, 

particularly with regard to contamination in the environ-

ment. The effects of the ubiquity of chemicals in the 

environment remains largely unknown. Research has focused 

primarily on carcinogens. Cancer risk is of greatest con-

cern in setting guidelines for low level exposure as opposed 

to other types of chemical toxicity (Crouch, Wilson and 

Zeise, 1983). Knowledge of background levels of "human 

exposure to animal carcinogens is fragmentary, biased in 

favor of synthetic chemicals, and limited by our lack of 

knowledge of human exposure" (Ames, Magaw, Gold, 1987, 271). 

Second, the dimensions of toxic exposure are enormous: 

Some 70,000 chemicals are in regular use in the 
united states and another 1,000 are added every 
year. This includes 1 billion pounds of pesticides, 
herbicides, and fungicides used in the united States 
every day. Beyond toxic exposure due to the manu
facture, transportation, storage and use of these 
materials, this country generates between 255 mil
lion and 275 million metric tons of hazardous waste 
annually, of which as much as 90 percent is improp
erly disposed. Such figures routinely exclude the 
military, historically one of the worst polluters. 



In 1984 alone, more than 530,000 tons of hazardous 
waste were produced at 333 US military installations 
(Edelstein, 1988, 3). 

And third, there is a 20-30 year delay between exposure to 

carcinogens and the manifestation of cancer; we have not 
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experienced the result of chemicals used in the past several 

decades (Morone and Goodhouse, 1986). 

Thus, the RA and EIS is conducted in an atmosphere of 

uncertainty. Elaborate risk models have been developed to 

measure uncertainty and severity of some hazard calculated 

in terms of probability26 (Crouch, Wilson, Zeise, 1983; 

Fiorino, 1990; Wilson and Crouch, 1987). Craig notes that 

"the quality of the evaluative aspects of EISs is quite 

poor" (1990, 41). She writes: 

One of the reasons for this situation is the lack of 
EISs that build up an accumulative baseline of 
knowledge about environmental impacts and issues. 
This lack has not facilitated the development of 
legal and administrative standards of adequacy for 
EISs, beyond the mere provision of information 
(1990, 41). 

Also, past experience provides the data for such models; 

yet, Kirby writes: "We cannot predict across an infinite 

future using accident data taken from a finite past" (Kirby, 

1990, 7). The calculation of accurate risk probabilities 

26In this discussion the terms, risk and uncertainty, 
differ significantly from economists' definitions: " ... the 
term 'risk' is used to connote a probability of occurrence 
less than one, but for which a numerical estimate is possi
ble. 'Uncertainty' likewise connotes a probability less 
than one for which the probability cannot be estimated 
(Waterstone, 1987, 795). 
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becomes increasingly problematic for such events as toxic 

chemical contamination of groundwater, biotechnological 

accidents, or nuclear power station failure due to the 

limitations of our experience and data. 

Demands of governmental regulation have forced a par-

ticular brand of ecological and environmental policy; one 

that has sought quick technological solutions to environmen-

tal problems (Nelkin, 1977). The result is "impact science" 

- the process of gathering information about the effects of 

an engineering project or assessing a contaminated area. 

Impact science is conducted by government agencies or con-

tracted out to universities and consulting firms. The 

result of this particular type of research in the form of an 

RA or EIS is 

... large reports containing reams of un interpreted 
and incomplete descriptive data ... These reports have 
formed a gray literature of reports ... voluminous and 
so limited in distribution that its conclusions and 
recommendations are never scrutinized by the scien
tific community at large (Schindler, 1976, 509). 

Nelkin writes: 

The search for solutions to environmental problems often 
yielded largely routine, short-term research contracts, 
of more interest to engineers than ecologists. Practi
cal problems, such as finding better indices to measure 
air pollution or technologies of insect control, neither 
satisfied the social ideals of ecologists seeking basic 
answers to environmental problems, nor did they lead to 
very interesting research. (Nelkin, 1977, 83) 

There are two problems with impact science: (1) the 

fundamental focus of such research; and (2) the level of 

scientific rigor. Schwarz and Thompson question the appro-
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priateness of such risk assessment methods as quantitative 

risk assessment, probabilistic risk assessment and risk

benefit analysis. They ask, "could it be that we are get

ting, not the best available management of technological 

risk, but the most administratively convenient one?" (1990, 

90). They suggest that political and organizational pres

sures have increasingly forced "inappropriate methodologies 

of the bench scientist" to be applied to technological risk 

assessments rather than appropriate qualitative methods, 

i.e. shared experience, recognition of the limits of cer

tainty and adopting a open system world view (Scharwz and 

Thompson, 1990). 

While RAs and EISs may develop pertinent information, do 

they indeed serve the needs as defined by the affected 

community? What research questions are not developed that 

the community wants and needs answers to? Why are such 

questions not researched? Do the methodologies of the EIS 

and RA supplant local knowledge with institutional rational

ities, thereby advancing the legitimacy of governmental 

agencies and industrial actors? 

As for the second problem, "impact statements seldom 

receive the hard scrutiny that follows the publication of 

scientific findings in a reputable scientific journal" 

(Gismondi and Richardson, 1991, 56). In 1990, the recommen

dations of the National Research Council's conference on 

"Valuing Health Risks, Costs, and Benefits for Environmental 
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Decision Making" included "regulatory agencies should con-

sider expanding the use of formal peer review mechanisms in 

the area of benefit-cost analysis for health and safety 

decisions" (Hammond and Coppock, 1990, 43). If impact 

science is not conducted with the same rigor supposed to 

exist in science (the science of peer review and communi-

cation), its legitimacy is questioned. Yet, in practice 

"real impact science" should be more rigorous than the 

science of peer review: 

science is a self-correcting endeavor ... and one is 
confident that correct results will come eventually, 
leaving only a relatively harmless pile of worthless 
papers, wasted man-hours, and broken test-tubes be
hind. But we cannot afford to let impact science 
follow tradition. The legacy will not be broken 
test-tubes but hopelessly and permanently broken 
ecosystems (Gis~ondi and Richardson, 1991, 57). 

To the credit of practitioners of environmental law, 

governmental agencies and private consultants, impact sci-

ence does serve the fundamental democratic purpose of in-

forming people. One of the goals of these scientific re-

ports is "communicating the risks and educating the public 

into thinking about the problem the way the experts do 

(e.g., public perception must be brought into conformity 

with scientific rationality)" (Krimsky and Plough, 1988, 

303). This creates an emphasis on informed democratic 

practice within the constraints determined by the bureau-

cratic and scientific elites that reshape and redefine the 

problems of the affected citizens. 
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The intent of this type of rislc communication (the 

transfer of information about the physical parameters of the 

event from experts to lay people in the community) is to 

lessen the discrepancies that often exist between technical 

risk assessment and public perception. The physical setting 

and parameters of the event lend themselves to the rational 

explanations of the "technosphere"; yet, it is the public 

perception and how that perception is created that is ig-

nored by decision-makers - the "demosphere" (Krimsky and 

Plough, 1988). Krimsky and Plough write: 

Lay people bring many more factors into a risk event 
than do scientists. For technical experts, the 
event is denuded of elements that are irrelevant to 
the analytical model ... Cultural reason does not deny 
the role of technical reason; it simply extends it. 
The former branches out, while the latter branches 
in. cultural rationality does not separate the 
context from the content of risk analysis. Techni
cal rationality operates as if it can act indepen
dently of popular culture in constructing the risk 
analysis, whereas cultural rationality seeks techni
cal knowledge but incorporates it within a broader 
decision framework (Krimsky and Plough, 1988, 305-
306) . 

The role of place, of the community and the culture of that 

community is important in understanding how risk is defined 

by those affected by the risk event. To understand the 

broader context - the history, process and outcome of a 

particular event in a community (such as, water contamina-

tion), several layers of complexity about the risk event 

that have traditionally been beyond the scope of the risk 

analysis process need to be examined (historical development 



of the community; the relation of the community to the 

entity responsible for the risk event; the relation of the 

community to the larger geographical region). 

Risk and community 
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A large literature exists that could fall into the 

rubric of risk and community. For this dissertation, I have 

divided the literature into several areas: early disaster 

programs, political economy of risk, the role of the devel

oping world in shaping conceptions of risk, and risk assess

ment and analysis as viewed by the community. I have chosen 

particular articles that not only discuss risk and community 

but also establish a clear link between environmental poli

tics and ecology. Each of these areas contributes important 

elements to help further explain and understand the complex 

relationship between risk and equity. 

The early literature regarding risk and community large

ly revolved around disaster-response strategies to natural 

hazardous events (Sewell and Foster, 1976; Kates, 1970; 

Clary, 1985; White, 1971). According to these studies, 

hazards are unplanned, unmanaged and uncertain natural 

events with risk defined as the probability of experiencing 

what was defined as "an Act of God" (Waterstone, 1992). The 

focus of these examinations was "on the process of decision 

making for resource management, and to identify the land

scape consequences of alternative public policies" (White, 

1971, 12). These studies emphasized the development of 
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policy - specifically for pre- and post-disaster strategies. 

Research was conducted within a human ecological framework: 

In this perspective, with its focus on man as the 
ecological dominant, the interactions between man 
and nature tend, over the short run, to be stable, 
homeostatic, and self-regulating and, over the long 
run, to be dynamic, adaptive, and evolutionary in 
the direction of increasing control over nature's 
resources and buffering from nature's hazards. 
(Kates, 1970, 438) 

In the 1970s, studies began to examine the relationship 

of populations to marginal environments, "hundreds of mil-

lions of the developing world's urban and rural poor coexist 

in an increasingly precarious relationship with their natu-

ral surroundings" (Torry, 1979, 376). The increasing con-

centration of populations, particularly in urban areas of 

the developing world affected the severity of hazardous 

events. Researchers and policymakers recognized that haz-

ards were not only natural but were compounded by techno log-

ical, social, and behavioral components (Hewitt, 1983; 

Garcia and spitz, 1986; Waddell, 1977). Risk was recognized 

as ecological - inter-related to all aspects of modern life. 

It is pervasive, a part of everyday life, a product of one's 

locality, community, and position in society. 

A number of articles discuss the political economy of 

risk (O'Riordan, 1986; Whyte, 1986; Watts, 1986; and Ses-

sions, 1988), specifically in developing nations. O'Riordan 

writes: 

Vulnerability to hazard is not always the result of 
foolhardiness, ignorance, or misunderstanding: it 



may be the result of involuntary pressures forced 
upon people both with and without their knowledge. 
The manner in which individuals and various social 
institutions cope with both predisaster preparations 
and postdisaster relief should therefore suggest 
something about the relationship between political 
power and vulnerability to environmental risks. 
(O'Riordan, 1986, 272-273) 

These studies address how people experience risk due to 

differences in location (urban or rural, planned and un-
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planned developments); economic standing; and political and 

class elements (access to power and resources). Populations 

are differentially vulnerable to the same risks; "not all 

threats are threatening in the same way to all people" 

(Anderson, 1968, 304). 

While earlier studies concentrated on responses to an 

extraordinary risk, a discrete event (such as floods, earth-

quakes, or hazardous materials spills), political economic 

studies have sought to place risk into the context of every-

day life. This type of risk can be termed pervasive and 

includes occupational risks (injury or fatality); environ-

mental risks (contaminated water, air, or soil); and social 

and psychological risks (hunger, poverty, crime, etc.) 

(Waterstone, 1992). 

There are numerous differences between extraordinary and 

pervasive risks. Waterstone (1992) makes several important 

observations: 



1) Pervasive risks do not stem from extraordinary 

events; rather from the "normal" day to day functioning of 

society. 
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2) They generally do not mobilize the technological 

response apparatus brought into place for the extraordinary 

events. 

3) People do not "take" these pervasive risks, but more 

often are exposed to them, usually without knowledge or 

consent. Pervasive risks are "taken" but on a subconscious 

level: crossing the street, driving a car, flying in an 

airplane. 

Pervasive risks exist throughout society and in all 

nations. Risk is embedded in the social processes of eco

nomic development of the environment. Generally, the poor 

live in places that are both dangerous and unhealthy -

zones of high-risk (Wisner, westgate, and O'Keefe, 1976). 

The elements that create high risk zones, (increased indus

trialization, urbanization, rural to urban 1nigration, capi

talist investment and development, and environmental distur

bance) are insidious and usually beyond the control of the 

local population (Torry, 1979). 

Hazards associated with these zones (inadequate water 

supply, poor housing, lack of sanitary facilities, malnour

ishment) can become pervasive in a particular population's 

everyday life. People living in high-risk zones rapidly 

learn that choices are highly circumscribed and unevenly 
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distributed due to the narrow roles society allows (Hewitt, 

1980). Levels of expectation are established as the "nor-

malization of risk" occurs (Anderson, 1968). 

The political economic approach to examining risk empha-

sizes the historical development of society and assesses the 

means by which risk is managed. A number of articles discuss 

the relationship of the world's poor to natural and techno-

logical disasters (Wisner, westgate, and O'Keefe, 1976; 

Tinker, 1984; Watts, 1986; Karan, Bladen and Wilson, 1986; 

LeGrand, 1987; Omvedt, 1975; Cliffe, 1974). Omvedt and 

Cliffe describe the "political economy of starvation" in 

Ethiopia and Bengal due primarily to capitalist development 

and modernization of agriculture. similarly, Watts (1986) 

examines drought in Nigeria and develops an historical 

perspective on colonialism. Karan, Bladen and Wilson (1986) 

discuss Bhopal and Union Carbide; Tinker (1984) examines the 

Green Revolution. What all these studies have in common is 

a focus on the poor and how capitalist enterprise has in-

creased their vulnerability to hazardous situations. Envi-

ronmental mismanagement resulted in a disruption of ecologi-

cal dependencies, not only within natural regimes but also 

in urban environments. While these studies do not explicit-

ly examine equity and justice, these issues are certainly 

implied: 

In third world urban areas, potentially hazardous 
plants are usually located adjacent to impoverished 
neighborhoods, and hence vast numbers of persons are 



at risk if an accident occurs ... (Karan, Bladen and 
Wilson, 1986, 195). 

Tinker writes: 

... natural disasters are not really natural. Some 
are caused by man, like flood and famines. Second, 
the human impact of all is magnified by environ
mental mismanagement. Third, vulnerability to disas
ters is far higher in the third world, and is large
ly a matter of poverty. (1984, 19) 

Wisner, westgate and O'Keefe note: 

... the international division of labor among rich 
and poor countries and market forces within the 
poor, undeveloped capitalist economies of the third 
world cause the poorest of the poor to live in the 
most dangerous places. This is a matter of complex 
social allocation: both of the social surplus prod
uct (national income) and of locations within the 
space economy. The issues of income distribution 
are entangled with issues of 'spatial social 
justice' (1976, 547). 

This notion of "spatial social justice" is what fuels 
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many of the current community-based movements for a healthy 

environment in the united states and other countries. 

Only recently have some researchers involved in commu-

nity activism begun to examine the role of risk in the 

community: through studies on locational conflict and NIMBY 

activities - "not in my backyard" (Lake, 1987; Plotkin, 

1987) and accounts of contaminated communities and institu-

tional response (Edelstein, 1988; Dynes, 1983; Hartsough and 

Savitsky, 1984; Zuesse, 1981). The emerging literature 

regarding environmental racism is beginning to examine not 

only the political economic nature of risk, but also the 
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political ecology27 of risk - particularly in the united 

states (Bullard, 1990; Mann, 1991). 

Researchers examining the risk management process are 

finding that it can be alienating to people in the community 

(Edelstein, 1988; Russell and Gruber, 1987; Fiorino, 1990). 

One cause of alienation is due to the confusion felt by 

members of the affected community who lack a scientific 

background and find technical documents difficult to under-

stand. Howitt writes: 

In fact, the dominance of technical approaches has 
made the whole process relatively inaccessible to 
most citizens' groups, and has also seen most impact 
statements and formal reports emphasize positive 
impacts, generally aggregated benefits at the state 
and national scale, and minimize discussion of local 
scale costs ..• Not only does formal impact assessment 
tend to aggregate the benefits, it also tends to 
discount the costs incurred at the local 
scale ... (1992, 2). 

It is also frustrating to members of the community due to 

the time needed to gather information and conduct studies, 

particularly in situations where the invisible hazard is 

found to be historic (Edelstein, 1988). Public meetings and 

hearings are filled with presentations of scientific and 

technical knowledge where community members end up reviewing 

"tedious, rationalistic documents" (Fairfax, 1978; 

Kaminstein, 1988). While questions about health and safety 

27Blaikie defines political ecology as "an approach 
which can encompass interactive effects, the contribution of 
different geographical scales and hierarchies of socioeco
nomic organizations and the contradictions between social 
and environmental change through time" (1987, 17). 
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are paramount to the residents in such situations, these are 

the very questions that remain unanswered (Kaminstein, 1988; 

Krimsky and Plough, 1988). Kaminstein calls this "the 

rhetoric of containment:" 

This rhetoric restricts discussion at meetings, 
avoids particular kinds of questions, and eventually 
pursues its own agenda. This process frustrates and 
thwarts residents' concerns and questions 
(Kaminstein, 1988, 5). 

The people of the community are virtually ignored as govern-

ment agencies pursue their own agenda (Edelstein, 1988; 

Kaminstein, 1988; Gismondi and Richardson, 1991; Fairfax, 

1978). In contaminated communities the harm has already 

occurred, the risk has been unwittingly taken, and the 

consequences are being suffered. These consequences can 

range from increased cancer rates to unidentifiable skin 

rashes that often remain "scientifically" unproven. 28 

People in contaminated communities find themselves experi-

encing problems (e.g., high rates of miscarriages, cancer) 

the government can do little to rectify in light of inade

quate scientific studies. These unexplainable health prob-

lems are the primary concern of residents of contaminated 

communities who find themselves trying to understand the 

risk statement "that enter[s] our lives in a multitude of 

forms, sometimes part of the imagery of advertising, some-

28"Epidemiologists estimate that at least 70% of human 
cancer would, in principle, be preventable if the main risk 
and antirisk factors could be identified" (Ames, Magaw and 
Gold, 1987, 271) 
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times a local corporation's formal statement, or its failure 

to say anything, sometimes a multi-volumed and impenetrable 

technical risk assessment" (Kasperson and Plough, 1988, 5). 

The lack of meaningful communication between the commu-

nity and agencies can create feelings of mistrust for gov-

ernment officials. This mistrust creates a need both to 

organize and to identify community advocates. These advo-

cates can be environmental consultants, grass roots organiz-

ers, and lawyers whom the community trusts to interpret 

confusing governmental regulations and arcane scientific 

terminology. Often these advocates are members of the 

community, people who have had to educate themselves in 

order to understand governmental practices (Lee, 1990; Panos 

Institute, 1991; Mann, 1991). 

Another problem communities experience is the powerful 

liaison that exists between corporate entities and govern-

mental agencies. "What's good for General Motors is good for 

the country" is a familiar slogan; and the revolving door 

between industry and government is a well known phenomenon 

(Erickson, 1990). Smith writes: 

.•. government in the united states seems unrespon
sive to the needs of the socially and economically 
deprived, while favoring resource allocations of 
benefit to large corporations and others who can 
bring special influence to bear on the political 
process (1973, 43). 

Howitt comments in a similar vein: 

Despite recent protestations by industry to the con
trary, it seems clear that the contradictory roles 



of the state and government in both facilitating 
economic development, and protecting the rights and 
interests of citizens, are clearly balanced in favor 
of industrial development proceeding relatively 
unhindered (Howitt, 1992, 8). 

The structure of government regulation attempts to enforce 

corporate responsibility for environmental damage, usually 

in the form of fines or proposed taxes on pollution29 
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(Paehlke, 1989; The Christian Science Monitor, 1990). But, 

as in the case of the Exxon Valdez, such fines are consid-

ered by both affected communities and environmentalists as 

. d t 30 l.na equa e. other governmental rules have established 

methods for communities to ensure environmental protection. 

For example, the Emergency Planning and Community Right-to-

Know Act (known as Title III of the Superfund Amendments and 

Reauthorization Act of 1986 - SARA) was enacted to facili-

tate the transfer of information about the presence, use, 

29In 1990, Congress proposed legislation that would 
change the tax code in an effort to achieve environmental 
policy. "Enviro-taxes" would impose excise taxes on acid
rain emissions, non-recycled paper, federally subsidized 
water and fuel guzzlers. Currently, there is a tax of $1.37 
per pound of chlorofluorocarbons (CFCs), which are suspected 
of adversely affecting the ozone layer. Industry opposes 
new taxes or user fees, preferring tax credits for meeting 
environmental goals. (The Christian Science Monitor, March 
27, 1990). 

30In March 1989, the Exxon Valdez oil tanker ran 
aground on a reef in the Prince William Sound off the coast 
of Alaska. The result was the worst oil spill in US histo
ry. Exxon was charged with the $2 billion dollar clean-up 
and faces numerous lawsuits from small business, citizenry 
and the federal government. (The Christian Science Monitor, 
March 26, 1990). 



and emission of hazardous substances from industry to the 

public. Representative Florio stated: 

community right-to-know prods industry to produce 
information, but it also helps to create ways for 
concerned citizens to review information, be aware 
of risks, and take steps to reduce those risks and 
protect themselves. (Rest, et aI, 1991, 92) 

communities are encouraged to use this information through 
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the creation of Local Emergency Planning committees (LEPCs) 

(for which Congress provided no funding). As long as gov-

ernmental regulation lacks the clout to ensure corporate 

responsibility, it will be business as usual. On a more 

fundamental level, "right-to-know" laws and LEPCs can repre-

sent a shift of responsibility for hazardous problems from 

government to citizens: 

Title III symbolizes a monumental shift in regula
tory philosophy. Instead of dumping chemical data 
in the laps of bureaucratic agencies and instructing 
them to design regulatory programs and define 
'acceptable' levels of chemical exposure, Title III 
places information where it is most needed - with 
people. (Pope and Szkrybalo, 1989, 43). 

While the availability of information is to be applauded, 

what does this shift imply for responsibility to deal with 

such problems? Can "the people" understand the information? 

If not, for which "people" has the information been made 

available? Or, who ends up interpreting the information for 

the "people?" The use, format, accessibility, and clarity 

of this information becomes increasingly important. 

contaminated communities have limited alternatives for 

solving environmental problems. During the halcyon days of 
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the sixties and early seventies, the principles of ecology 

and environmentalism were considered by environmental act iv-

ists as an alternative to the dominant value system based 

upon economic principles. Ecology and environmentalism 

offered different conceptions of how the world worked based 

upon interdependence and respect for the environment rather 

than market mechanisms. These have since been subsumed 

(although not completely - note such philosophies as 

ecofeminism, deep ecology) into the economic worldview 

(Worster, 1977; Merchant 1980; Nash, 1989) but are facing a 

resurgence in the form of the environmental justice movement 

(see the next chapter). 

The community must respond to problems described in RAs, 

EISs, and technology assessments (TAs) as defined by govern-

mental agencies, corporate entities and private consultants. 

These are generally entities that are proponents of an 

economic value system based upon capitalist production and 

depend upon the marketplace to determine justice (Sachs, 

1991) .31 An awareness exists that this value system does 

not allow for a discussion or assessment of social justice 

but rather focuses on the "bottom line." (Bullard, 1991). 

Grass roots organizers and citizen's groups are increasingly 

31capitalist production is dependent upon continued 
growth based on an available workforce and resources. The 
economic value system is based upon the continuation of 
capitalist enterprise and adherence to marketplace methods 
that create value based upon supply and demand. 
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demanding that the inherent biases in the traditional as-

sessment process be recognized - "The whole assessment 

business, in other words, is culturally biased" (Schwarz and 

Thompson, 1990, 43) - and there exists a lack of variety and 

methods in the choice of analysis for RAs, EISs and TAs. 

Rather than focusing upon scientific methods and techniques 

that seek technical solutions to contamination problems, 

communities are increasingly demanding strategies that 

circumscribe activity and practices of both industry and 

government. 

The question then, is, what other modes of explanation 

and inquiry exist? - in part to replace the' traditional risk 

assessment, but also, to complement and enhance understand-

ing to provide better solutions. 

In response to ... the declining living conditions of 
many of the poor, national political and social 
movements have increasingly moved into the sphere of 
"political ecology," where the hope is to redefine 
the environmental agenda in terms that address more 
fundamental questions of resource distribution and 
access, political rights and processes; also to 
consider larger philosophical issues regarding the 
nature of property (ranging from usufruct to intel
lectual property rights), the nature of nature 
(untrammeled Eden or artifact and habitat), and 
technical and development alternatives. Environmen
tal issues are but one component in a broader range 
of activities, and the central focus is on social 
justice. (Hecht and Cockburn, 1992, 853). 

Grassroots environmentalists are demanding a restructuring 

of how technology assessments, risk assessments, and envi-

ronmental impact statements are conducted. Rather than the 

narrow focus of the traditional assessments, such groups are 
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demanding assessments that include the societal makeup, 

cultural integrity, and economic conditions of the cornrnuni-

ty: in short, defining the political ecology of their local-

ity. This demand is explicit; it is revealed in the number 

of demonstrations, town meetings, court cases, public hear-

ings, and newly formed citizen's groups that are determined 

to seek out information for themselves, about themselves. 

The term political ecology is aptly used to broaden the 

discourse and focus of environmental questi0ns that repeat-

edly become restructured as political and economic ques-

tions. Political ecology encompasses ecological concerns 

and the political economy. The ecology of a location con-

centrates not only on environmental factors and adaptations, 

but also on the cultural ecology of communities as they are 

shaped and constrained by other human groups. This cultural 

ecology is linked to the political economy that considers 

people's place in a region, nation, or "world system." The 

necessary complexity of political ecology results from 

recognizing the environmental variability of the land as 

different demands are placed on it through time (Blaikie, 

1987). This is particularly appropriate for communities 

that discover the presence of a landfill or evidence of 

"wildcat" dumping32 in their subdivision - such past activ-

32Wildcat dumping refers to the illegal disposal of 
garbage, hazardous and toxic waste on vacant property, 
rather than the legal disposal in a public or privately
owned landfill or disposal service. 
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ity is important in measuring and maintaining community and 

environmental health. Political ecology attempts to recog

nize and delineate the shifting relationships that exist 

between society, resources, and technology. 

Locational concentrations of pollution and contamination 

reveal disparities between rich and poor. Such disparities 

result in disproportionate impacts of environmental stress. 

How environm~ntal stress and impact are assessed needs to be 

linked to issues of equity and justice to ensure quality of 

life for all people. The risk situation described in the 

case study reveals the intersection of science (risk assess

ment), nature (ecology and its political counterpart, envi

ronmentalism), and society (class, institutions, and ethnic

ity). Within these contaminated communities of color, 

issues involve technical questions, but more importantly, 

basic assumptions regarding environmental policy and unre

solved debates for clean-up measures and future land use 

need to be addressed. The intersection illuminates the 

shortcomings of the economic value system regarding issues 

of environmental equity. 

Research Questions 

The central question of this dissertation is primarily 

methodological: how can disproportionate impacts of envi

ronmental stress be identified and assessed? Can risk be 

characterized using both social and technical information to 

reflect the everyday life of an affected community, namely 
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its political ecology? The central theoretical question is, 

does risk provide a means to link environmentalism and 

social justice? To address these questions, I develop a 

methodology to assess risk from an environmental justice 

perspective. The research focuses on a case study, dis

cussing specifically environmental risk. By studying the 

historical development and the political economy of the 

area, I assess environmental risk within its specific local

ity. By studying existing social and technical information 

of a spatial nature, I will, to a limited degree, create a 

"riskscape" of the locality. 

within the context of the case study, I ask the follow

ing questions: 

1. How is risk defined within the community by the 

residents and the agencies involved? 

2. What is the relationship of risk to social indices 

(i.e. income, ethnicity, social class, race)? 

3. How does the case study relate to a larger social 

context? 

In the case study, I have placed risk within a larger 

context, not focussing on the probability of a risk event 

but rather, the pervasiveness of risk. Rather than consider 

risk wholly from the technical perspective, as most govern

mental agencies do (in the form of after-the-fact solutions) 

from the economic perspective, as most corporate entities do 

(cost-benefit analysis for "clean" operations), or from a 



monetary perspective, as most communities do (lawsuits and 

settlements), I examine risk in terms of disproportionate 

impact and considerations of equity. 
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This study will use risk to link issues of environmen

talism and social justice. Environmentalism has floundered, 

due in part to its inability to reach poorer segments of the 

society. Understanding the urban environment and the envi

ronmental risk evident there can help create a new, progres

sive interpretation of environmentalism that addresses the 

concerns of social justice advocates. 

structure of Dissertation 

This dissertation is divided into five chapters. The 

first chapter's purpose has been to present the basic re

search questions and to provide a context in which to under

stand the case study. The following chapter examines envi

ronmentalism, its importance in the creation of risk manage

ment processes and the recurring theme of equity and social 

justice. This discussion provides a context in which to 

consider the case study and its contribution to creating 

linkages between environmentalism and social justice. The 

third chapter presents the methodology for assessing risk 

and equity. The chapter outlines and discusses the concep

tual and operational elements of a socially-based risk 

assessment process. The fourth chapter presents a 

preliminary methodological case study of Tucson, Arizona and 

describes the locality, the superfund site and the relation-
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ship of this area to the larger metropolitan area. The 

fifth and concluding chapter examines the relationship of 

the case study to the larger social milieu and considers the 

role of environmental equity and social justice. 
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ENVIRONMENTALISM AND RISK 

The emerging literature regarding environmental racism 

and equity illuminates a stark dichotomy within much of the 

environmental discourse between those who have demanded 

environmental equity for inanimate objects (wilderness), 

forests and endangered species, and those who demand a 

healthy environment for low-income and minority people who 

live in urban or rural areas. While these two notions are 

not mutually exclusive, their coincidence of concerns have 

been few and for different reasons, most notably in issues 

of lead poisoning and pesticide use. 1 A review of the 

historical development of environmentalism reveals a dispa-

rate social movement that has addressed such diverse prob-

lems as: urban renewal, pesticide use, wilderness preserva-

tion, endangered species, lead poisoning, and global climate 

change. Yet the theme of justice is recurrent, if not 

explicit; the problem within environmentalism has been in 

determining justice for whom or what. 

'This coincidence of interest has been from profoundly 
different points of view. In the case of lead poisoning, 
different groups organized either against leaded gasoline or 
lead-based paint (Pulido, 1991). Pesticide use has also 
been approached from different perspectives by different 
groups. Some groups have focused on concerns over high 
levels of pesticides on apples to spraying weeds along 
highways to maintain visibility. Other groups have addressed 
the issues related to the agricultural and pesticide manu
facturing workers who are over-exposed to chemicals in the 
fields (Erickson, 1990). 
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Themes related to risk - possibilities of suffering harm 

or loss - have also been critical to building the philosophy 

and practice of environmentalism. Conceptions of risk have 

shaped environmental arguments as to why wild areas or 

endangered species should be saved. Can we afford to lose 

wilderness that is part of our heritage and offers release 

from urban lifestyles? Can we afford to lose plant life 

that may prolong life and cure disease? Perceptions of risk 

fuel the environmental debates concerning hazardous waste 

production and facility siting. How safe are such facili

ties? will pollution levels increase and effect the health 

of my family and environment? 

Many issues related to risk are of an environmental 

nature - pollution, preservation, and contamination. These 

issues address not only the relationship of humans with the 

environment, but also address relationships between differ

ent groups of people. They are linked to the social pro

cesses of racism and exploitation which have created areas 

of disproportionate environmental stress. The "established" 

or institutional environmental movement has largely failed 

to address these issues, focusing instead on preservation of 

wild lands and the protection of endangered species. Pres

ervation and protection represent, to some degree, "solv

able" problems in that laws can be passed that are environ

mentally friendly and politically popular. While these laws 

may not be implemented or funded, their passage represents a 
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victory for environmental rhetoric. Socially generated 

environmental problems (deteriorating inner cities, contami-

nated water, tuberculosis) are far more difficult to solve 

with problems rooted in the structured inequities of US 

policies, corporate practice and community apathy. 

currently, the institutional environmental movement is 

being challenged by a largely urban constituency of grass 

roots organizations concerned about the relationship between 

the environment and low-income, minority people: 

For people of color, environmental issues are not 
just a matter of preserving ancient forests or 
defending whales. While the importance of saving 
endangered species is recognized, it is also clear 
that adults and children living in communities of 
color are endangered species too. Environmental 
issues are immediate survival issues (Alston, 1992, 
29) • 

The new environmentalism, or environmentalism emerging from 

communities of color, poses a challenge to the existing 

environmental movement. 2 

This chapter will discuss the historical development of 

environmentalism as it relates to risk and the need for a 

2This challenge has also been articulated in the form 
of a protest letter sent from prominent minority leaders and 
activists to the "Group of Ten" national environmental 
organizations (Sierra Club, Sierra Club Legal Defense Fund, 
Friends of the Earth, Wilderness Society, National Audobon 
Society, National Resources Defense Council, Environmental 
Defense Fund, National Wildlife Federation, Izaak Walton 
League and the National Parks and Conservation Association) . 
The letter called on the national organizations to consider 
the environmental crisis effecting minority communities, and 
to hire people of color on their staffs and board of direc
tors (Garcia, 1990). 



methodology to link the environment and equity - an EEA. 

Part of this discussion will identify the fundamental con-

tributions of ecology that inform the various processes of 
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environmental assessment: RAs and EISs. Such assessments of 

the environment are necessary due to our surroundings becom-

ing increasingly risk-laden. This notion of increasing risk 

has been critical in the formation of environmentalism. The 

chapter will include a discussion of the influences of 

capitalism and how it has shaped environmentalism. The 

chapter concludes with a discussion of grass roots, minority 

organizations, their concerns with risk and demands that 

environmentalism includes issues of social justice. 3 

The Role of Risk 

Risk has not been explicitly identified or discussed in 

the development of environmentalism. There exists an enor-

mous literature that examines environmental thought, history 

and development from a variety of perspectives,4 but there 

3Social justice refers to issues related to poverty, 
inequality, and human rights and is equated with civil 
rights. Social justice movements include such activities as 
affordable housing, access to health care, and protests 
against racial discrimination. 

4There are several books that chronicle the history of 
environmentalism: R. Nash, Wilderness and the American 
Mind, 3rd ed. (New Haven: Yale University Press, 1982), S. 
Hays, Conservation and the Gospel of Efficiency: The Pro
gressive Conservation Movement 1890-1920 (Cambridge: Harvard 
University Press, 1959), S. Fox, The American Conservation 
Movement: John Muir and His Legacy (Madison, Wisconsin: The 
University of Wisconsin Press, 1985), J. Petulla, American 
Environmental History: The Exploitation and Conservation of 
Natural Resources (San Francisco: Boyd and Fraser Publishing 
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are few articles that specifically address the relationship 

of risk and environmentalism. Risk has been a critical 

element in shaping environmental concepts as it has been 

increasingly recognized that harm to the environment could 

result in harm to humans (Marsh, 1864). 

Environmentalism has its roots in the preservation and 

conservation movements of the mid-19th and early-20th centu-

ry in the US. An important characteristic of both these 

schools of thought was environmental protection - the need 

to shield the natural world from harm or destruction. But 

such protection was deemed important for very different 

reasons. While the preservationists5 sought to protect the 

environment for its spiritual value and inherent beauty, the 

Co., 1977), D. Worster, Nature's Economy: A History of 
Ecological Ideas (Cambridge: Cambridge University Press, 
1977) . 

The unfortunate aspect of all these books is their 
"great man" approach to conservation history. A few at
tempts have been made to balance this history and include 
women and minority views: H. Hunt Jackson, A century of 
Dishonor (1881, reprint ed., Minneapolis: Ross and Haines, 
1964), V. DeLoria, Jr., custer Died for Your Sins (New York: 
Macmillan, 1969), "Special Issue: Women and Environmental 
History" Environmental Review (1984), C. Merchant, The Death 
of Nature: Women, Ecology and the Scientific Revolution (New 
York: Harper and Row, 1980), S. Griffin, Women and Nature: 
The Roaring Inside Her (New York: Harper and Row, 1978), A. 
Crosby, Ecological Imperialism: The Biological Expansion of 
Europe, 900-1900 (Cambridge: Cambridge University Press, 
1986) . 

5preservationists, such as Henry David Thoreau (1817-
1862), John Muir (1838-1914), and Ralph Waldo Emerson (1803-
1882) believed that Nature was an entity to be revered, 
protected and human use excluded. 
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conservationists6 adhered to an environmental protection 

that ensured the utilitarian values of natural resources -

"the natural world and its products were there to be used; 

the goal was wise management and, thereby, more effective 

use" (Paehlke, 1989, 15). These different reasons for 

environmental protection created tensions between those 

advocating managed use of natural resources and those de-

manding preservation of wild areas despite the presence of 

important economic resources (Fox, 1985; Foresta, 1984; 

Nash, 1982, 1989). These tensions remain as is evidenced by 

the ensuing environmental battles that have been fought to 

secure protection of wild areas that continue today.7 

The essence of environmentalism is concern for the 

environment and the need to protect it from different types 

of human activity. Some human activity (ranching, timber, 

6conservationists, such as Gifford Pinchot (1865-1946) 
and Theodore Roosevelt (1858-1919), held an anthropocentric 
viewpoint and were chiefly concerned with the efficient use 
of natural resources by humans or the "gospel of efficiency" 
(Hays, 1959). 

7Development in areas of spectacular natural places 
have been hotly contested issues since the damming of Hetch 
Hetchy Valley in 1913. In the 1950s, the Echo Park contro
versy dominated conservation politics. As part of the 
Colorado River Storage Project, a dam was to be constructed 
on the Green River in Dinosaur National Monument. It was 
ultimately blocked by effective lobbying and national noto
riety (Nash, 1982). In the 1960s, a series of dams along the 
Colorado River were planned that would have affected over 53 
miles of the Grand Canyon. A compromise was eventually 
worked out in which parts of the river flow freely in Dino
saur National Park and Grand Canyon National Park and Hoover 
and Glen Canyon dam have created the giant reservoirs of 
Lake Mead and Lake Powell, respectively. 
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mining, and farming) is abusive, exploitative (overgrazing, 

clear-cutting, strip-mining, overuse of soils and water 

resources) and can exacerbate hazardous conditions (increase 

erosional events, flooding, loss of habitat). In 1864, 

Marsh began to establish links between the cutting of for-

ests and increased erosion, between the draining of wetlands 

and the loss of wildlife, and between human activity and 

climate. 

Throughout the course of the late 1800s and early 1900s, 

the excesses of forestry, mining, and ranching began to be 

recognized and environmental protection was enacted through 

B the passage of several laws. But public policy, along 

BEarly laws regarding the environment were enacted that 
encouraged settlement and exploitation of the nation's 
natural resources: the Timber culture Act (1873) granted 160 
acres to anyone who would plant trees on 40 acres; the 
Desert Lands Act (1877) granted settlers 640 acres at $1.25 
per acre if the land was irrigated within three years; the 
Timber and stone Act (1878) allowed the purchase of non
agricultural and timber lands by settlers and mining inter
ests; the Newlands Reclamation Act (1902) established the 
Bureau of Reclamation to "reclaim" western lands via irriga
tion projects. Settlers could apply for 160 acres but must 
live on the land. The monies from these land sales were 
used to build reservoirs and irrigation works. [The 
Newlands Act had a profound impact on the west and its water 
resources. For a historical account of the Act and its 
implications, see M. Reisner, Cadillac Desert: The American 
West and its Disappearing Water (New York: Viking Press, 
1986).] The Taylor Grazing Act (1916) established a range
leasing policy on public lands with fees. It also set a 640 
acre limit for stock-raising homesteads. 

During the same time, laws were enacted to protect 
natural resources: the General Revision Act (Forest Reserve 
Act) (1891) gave the President power to set aside forest 
reserves; Yellowstone National Park was created in 1872; 
Yosemite National Park was created in 1891; the Rivers and 
Harbors Appropriation Act (Refuse Act) forbid water pollu-
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with the exploitative nature of unregulated private capital 

and immoderate land uses resulted in the "Dust Bowl" of the 

1930s (Worster, 1979).9 This catastrophe was due to the 

combination of human practices (overuse of the soil, intro

duction of mechanization), capitalist principles (the drive 

to maximize profits from the land), and natural conditions 

(drought). 

The effect of the "Dust Bowl" years on the natural 

environment was in the form of a combination of drought and 

wind storms. These storms removed valuable topsoil that was 

exposed after the natural vegetation had been removed and 

tion; and the National Park Service Act (1916) (Petulla, 
1977) • 

9In the 1930s, the intemperate land uses and public 
policies that encouraged exploitation by farmers, miners, 
ranchers and settlers became evident in the "Dust Bowl." 
For critical and opposing accounts of this event, see P. 
Bonnifield, The Dust Bowl: Men, Dirt and Depression, (Albu
querque: University of New Mexico Press, 1979) and D. 
Worster, Dust Bowl: The Southern Plains in the 1930s, (Ox
ford: Oxford University Press, 1979). Several laws were 
enacted as a result of this environmental disaster to pro
tect the environment and establish land management proce
dures: the Soil Erosion Service, established in 1933, was 
changed to the Soil Conservation Service (SCS) (1935). The 
SCS taught techniques such as contouring on sloped lands, 
crop rotation and soil-strengthening. The Taylor Grazing 
Act (1934) granted federal control to grazing on public 
lands due to overgrazing and erosion. The act established 
the Grazing Service later to become the Bureau of Land 
Management (1946). The Soil Conservation and Domestic Allot
ment Act (1936) established procedures to take land out of 
production and sow soil-enriching grasses and green fertil
izers. The Omnibus Flood Control Act (1936) institutional
ized a policy of multipurpose dams for power, flood control 
and irrigation (Petulla, 1977). 
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commercial crops were introduced (Worster, 1979). Families 

were forced from the land as crops and investments failed. 

According to Worster, the changes on the natural landscape 

were caused by the changing nature of farming: the introduc-

tion of mechanization, displacement of family farms with 
I 

commercial farms, and the capitalist imperative that demand-

ed increased profit from the land (1979). 

The Dust Bowl served to strengthen ideas that alter-

ations on the landscape for economic gain could create 

situations fraught with risk for both humans and the envi-

ronment. In Leopold's words, this is due in part to the 

"land-relation still [being] strictly economic, entailing 

privileges but not obligations" (Leopold, 1949, 238). 

In the 1940s, Leopold pointed out that people are the 

only species that can threaten all of the natural world and 

this natural world is thus important to human existence 

(1949). He advocated the concept of a "land ethic:" 

All ethics so far evolved rest upon a single prem
ise: that the individual is a member of a community 
of interdependent parts. The land ethic simply 
enlarges the boundaries of the community to include 
soils, waters, plants, and animals, or collectively: 
the land (Leopold, 1949, 239) 

Such an ethic would curb capitalist investment and economic 

and industrial production practices that tended to radically 

altered the landscape, creating hazardous conditions 

(Worster, 1985). As long as "land use ethics are still 
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governed wholly by economic self-interest" (Leopold, 1949, 

245), the environment would continue to be exploited. 

Following World War II, increasing ecological degrada-

tion occurred due to higher energy demands and growing 

amounts of pollution. The synthetic revolution (the discov-

ery and production of synthetic detergents, fibers, plastics 

and pesticides) contributed to increasing air and water 

pollution, and problems of waste disposal (Petulla, 

1977).10 Environmental protection was increasingly neces-

sary due to the byproducts of scientific discovery and the 

intensification of both industrialization and urbanization 

(Osborn, 1948). 

The need for protection for both the environment and 

humans coalesced in the 1960s and early 1970s. Again, 

numerous laws were passed to ensure such protection,11 but 

10pollution did increase in some areas but at the same 
time improvements were also made, particularly in air 
quality. Heavy industry and coal use declined with the 
increased reliance on hydroelectric energy. This was true 
particularly in the West, where large-scale hydroelectric 
plants and irrigation projects were constructed (Nash, 
1989). 

11several important acts were passed in the 1960s and 
1970s: Multiple Use Act for National Forests (1960), the 
Clean Air Act (1963), the Wilderness Act (1964), Water 
Quality and Solid Waste Disposal Act (1965), the National 
Environmental Protection Act (1969), the Water Quality 
Control and Resource Recovery Act (1970), the Federal Water 
Pollution Control Act (1972), the Endangered species Act 
(1973), the Federal Environmental Pesticide and Control Act 
(1972), and the National Forest Management Act (1976), Safe 
Drinking Water Act (1974), Resource Conservation and Recov
ery Act (1976), and the Toxic Substances Control Act (1976). 
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critical to the development of environmentalism and these 

protective laws was the publication of Rachel Carson's 

Silent Spring (1962). Carson's book illuminated the ubiqui-

ty and dangers in the use of such synthetic products as 

"biocides" (insecticides, pesticides, and herbicides). She 

wrote: 

For the first time in the history of the world, 
every human being is now subjected to contact with 
dangerous chemicals, from the moment of conception 
until death (Carson, 1962,24). 

Silent Spring has proven to be one of the most influential 

books written on the environment, and was instrumental in 

'fl' , t l' 12 1n uenc1ng env1ronmen a 1sm. 

A direct result of Carson's work was the banning by the 

federal government of dichloro-diphenyl-trichloroethane 

(DDT13 ) which was discovered to persist in the environment 

12carson's book was met with critical acclaim from the 
public, some prominent scientists and public officials and 
professional societies. It also created an uproar in parts 
of the government, science researchers and the corporate 
chemical and agricultural realm. Hynes writes: 

The attacks on Silent spring were very often attacks 
on Carson. They associated her with communists and 
"nature fanatics." They attributed idiosyncratic 
tendencies to her and made misogynist remarks about 
her person, personality, and lifestyle. The charged 
that she was unqualified to author the book. Some 
said she was not a scientist; others said that even 
if she were, her writing was too emotional to be 
objective. In blocking progress, she was endangering 
the planet (Hynes, 1989, 41). 

13DDT is known to affect the liver and the nervous 
system (Hynes, 1989, p. 98). The banning of DDT is being 
questioned by some scientists and corporations; they ques
tion the validity of the earlier studies done on DDT. DDT 
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and accumulate in animal tissues (Carson, 1962). If DDT 

could affect the food chain in such detrimental fashion, to 

what risks were humans exposed? An indirect but more cru

cial result of Carson's analysis was to plant seeds of doubt 

about the use of science and technology to control nature. 

Scientific research to produce biocides was based on reduc

tionist assumptions that a specific plant or organism could 

be targeted for annihilation and ignored the interconnec

tions implicit in the web of life. Carson pointed out the 

relationship between plants, soil, microbes, and water and 

cited the potential for contamination of groundwater due to 

the persistence of certain biocides - "pollution of the 

groundwater is pollution of water everywhere" (Carson, 

1962). Carson's concern for groundwater was not only pre

scient but illuminated her understanding of ecology - inter

relationships between organisms and their environment. 

At this juncture, it is important to point out key 

differences in environmentalism and risk prior to and after 

World War II. I am using World War II as a transition time 

because of the technological advances and changes that 

resulted from the war profoundly altered the world and the 

types of hazards, hence, risks to which people were exposed. 

Differences between Pre-World War II conservation and 

post-World War II environmentalism are predicated on chang-

is still used in other parts of the world (Doyle, 1985). 
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ing conceptions of risk. Prior to World War II, notions of 

preservation had been subsumed under the label of conserva

tion reflecting the triumph of the utilitarian approach: 

"after 1907 Conservation was applied to everything that 

needed environmental protection" (Fox, 1985). Environmental 

protection policies were based on "wise scientific manage

ment" and technological optimism that often resulted in 

rampant exploitation of natural resources (Paehlke, 1989). 

Definitions of risk were largely confined to hazards created 

by natural catastrophes, although linkages were being made 

between human activity, economic investment and degradation 

of the environment, as in the case of the Dust Bowl 

(Worster, 1985). 

The events of the "Dust Bowl" era, World War II and the 

development of the atomic bomb created different perceptions 

about the relationship between humans and their environment 

(Worster, 1985; Nash, 1989). In some respects, the world 

had become an increasingly risky place to live due to eco-

nomic and scientific activity - for both humans and the 

natural world and the potential for self-destruction. One 

component of this perception was the recognition of ecologi

cal principles - symbiosis, ecosystems and interdependence. 

Human, particularly economic activity had repercussions 

beyond the immediate locale or current time period. New 

types of hazards i.e. pesticides, fertilizers, and toxic 

materials were introduced into the environment with the 
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ability to affect all levels of life. These hazards were 

primarily hidden in that they did not manifest themselves in 

the same way as floods, fires and storms. Rather, contami

nation was Slovl and invisible, until some environmental 

threshold was reached and the damage was revealed, as in the 

case of DDT (Carson, 1962). 

These byproducts of scientific discovery and technologi

cal innovation raised concerns among some scienticts and 

policy makers about the costs incurred from the benefits of 

science (Kuznick, 1986). The introduction of such hazards 

led to a suspicion of technology's uses and applications by 

some elements of the public. Environmentalism was infused 

with an antitechnological dimension that aspired to achieve 

such ecological goals as acknowledgement of carrying capaci

ties and limitations (Paehlke, 1989). Antipollution organi

zations and demonstrations against nuclear power and toxic 

wastes facilities are one reflection of this. 

Protection of wilderness areas remains an important 

element of environmentalism. But the context for such 

protection has changed from "multiple use" to "wise use" 

which includes spiritual healing, enjoyment and biological 

diversity. wilderness areas are recognized by policy mak

ers, scientists and the public as necessary for the health 

of the global biosphere, biological diversity and for the 
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well-being of the planet. 14 The loss of wild areas pres-

ents risk in the form of the potential loss of valuable 

resources and plant life that may be critical to lj,fe on 

earth. 

A further difference between environmentalism and con-

servation is fundamentally ideological. Conservationists 

sought solutions to single-issue environmental problems 

within the political structure. Environmentalists have 

tended to view the system of political authority, the struc-

ture of political institutions and the character of the 

economic system as a source in the creation of risky condi-

tions. The notion that humans are part of the natural world 

and have placed heavy strains on the ecological balance has 

been a part of the environmental rhetoric, particularly 

since Leopold. "What was new in the 1960s and 1970s was the 

volume and intensity of public concern and the tendency to 

14Wilderness areas worldwide provide places for organ
isms to thrive, where humans are not the dominant life form. 
This is important for two largely anthropomorphic reasons: 
(1) the knowledge that such places exist, i.e. the Arctic 
wildlife Refuge, is comforting to some segments of hUman 
society. There exist few places where nature exists on 
terms dictat~d by the surrounding natural environment. The 
built environment is far away; although the political and 
economic environment precariously ensures the continuation 
of such places. (2) The importance of wilderness areas is 
also linked to knowledge. Many wild areas, particularly in 
tropical regions, contain numerous species still undiscov
ered. These species may provide important genetic informa
tion for the development ,of medicines to cure disease. A 
third reason for the importance of wilderness may be its 
ability to regenerate life on the planet. wild areas may 
provide global mechanisms beyond human understanding that 
ensure the health of the planet (Lovelock, 1979). 
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define the issue in ethical rather than economic terms" 

(Nash, 1982, 254). Economic growth at the expense of the 

environment represents a threat to future generations and 

has become a contested issue. This contested issue between 

economy and environment reveals "doubts about the North 

American consumer lifestyle ... such moral or aesthetic predi

lections seem to challenge directly both the ethos and the 

socioeconomic structures of the day" (Paehlke, 1989, 22). 

Risk has been instrumental in shaping environmentalism. 

Technological advances and scientific discovery have made 

life more comfortable and in some situations, safe. But 

dangerous byproducts (e.g., hazardous wastes and increased 

use of pesticides and fertilizers in agriculture) have 

resulted in the adoption of a complex set of environmental 

protection rules and regulations enforced by numerous agen

cies. These rules and regulations were instituted as a 

response to the unintended and far-reaching consequences of 

technological innovation. Instrumental in recognizing 

interconnections and repercussions of such activity has been 

the field of ecology. Ecology has provided fundamental 

principles that informs the philosophy of environmentalism 

and the practical application of the risk assessment pro

cess. 

The Role of Ecology 

Since its early development, ecology has splintered into 

various forms: population ecology, plant ecology, animal 



ecology, systems ecology, and evolutionary ecology.15 

Along with the diverse developments of biological ecology 
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has emerged a plethora of social ecologies: human ecology, 

ecological anthropology, political ecology, economic ecolo-

16 gy, and urban ecology. More recently spiritual forms of 

ecology have emerged known by such names as deep ecology and 

f 
.. 17 eco- emJ.nJ.sm. Fundamental tenets of ecology - natural 

selection, succession, diversity, specialization, exploita-

tion, community, interrelationships, symbiosis, and niche -

have all been incorporated into various ecological theories 

about relationships in biotic communities as well as human 

15Biological ecology has sought to understand the 
outcome of the flows of energy and matter through the eco
system. The following books provide commentary on the 
development of both population and plant ecology: S. 
Kingsland (1985), Modeling Nature: Episodes in the History 
of Population Ecology; R. Tobey (1982), saving the Prairies: 
The Life History of the Founding School in American Plant 
Ecology, 1895-1955. C.S. Elton (1927) Animal Ecology is one 
of the first research efforts that examines the relationship 
of animals with the ecosystem. 

16social ecology has attempted to apply ecological 
concepts to the human-environment relationship. Research 
includes: A. Gorz, Ecology as Politics (Boston: South End 
Press, 1980); C. Glacken, Traces on the Rhodian Shore 
(Berkeley: University of California Press); P. Richerson, 
"Ecology and Human Ecology: A comparison of theories in the 
biological and social sciences," American Ethnologist (4:1-
26, 1977); P. Blaikie and Brookfield, Land Degradation and 
Society (1987). 

17For further information on these topics see: P. 
Borrelli, "The Ecophilosophers" The Amicus Journal, spring 
1988; Special Issue: Women and the Environment, Environmen
tal Review, 1984; J. Cheney, "Eco-Feminism and Deep Ecolo
gy," Environmental Ethics, (Summer 1987); M. Tobias, editor, 
Deep Ecology (San Marcos: California, 1988). 
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societies. In fact, the use of Ileco" as a prefix has become 

pervasive for all manner of words to imply not only an all-

encompassing frame of reference but a superficial environ-

mental philosophy: eco-crisis, eco-ethics, eco-politics, 

eco-destruction, eco-defense, and eco-sanity. Ecology has 

developed as a science, a philosophy, and an ethic. 

The epistemology of ecology is fundamentally holistic: 

"by the word 'ecology' we understand the vital phenomena 

exhibited by plants and animals in the struggle for space, 

under conditions enforced by the climate and the physiogra-

phy of a country"; but the methodology has been largely 

reductionist, "each organism is closely associated with its 

environment; each plant, each animal, lives, like mankind, 

in a special world of its own" (Drude, 1904, 179). Although 

coined in the 1930s18
, the concept and complexity of eco-

system did not become recognized as an important element in 

ecology until the 1940s by Lindeman (Cook, 1977). Lindeman 

defined ecosystem as: 

the system composed of physical-chemical-biological 
processes active within a space-time unit of any 
magnitude, that is, the biotic community plus its 
abiotic environment (Lindeman in Cook, 1977, 22). 

In essence, the community is more than the sum of its indi-

vidual parts. This has become an extremely important prin-

18A. G. Tansley coined this term in 1935. "Individuals 
aggregate into populations, populations come together in 
communities, and a community plus its physical environment 
comprises an ecosystem" (Goudie, et aI, 1985, 148). 



88 

ciple of ecology that pervades the environmental literature 

and provides a methodological assumption for impact assess-

ment and risk analysis. 

During the 1940s, in efforts to acquire legitimacy 

within the scientific community, ecologists turned increas-

ingly to mathematical models, statistical analysis, and 

quantitative research methods. Worster describes this as 

ecology leaving the field and moving into the laboratory 

(1977). Along with this shift came a dependence, not on 

observational skills but on computer modelling and the use 

of scientific methods that simplified ecological relation-

ships. 

As a science, ecology adopted an energy-economic model 

of the environment: "in short, ecology has at last emerged 

as a full-blown science of natural economics" (Worster, 

1977, 311). Bramwell writes: 

Ecologism does not involve the web of life alone; it 
was used originally as co-terminus with ethology, 
the study of animal behavior in its environment, and 
with oekonomie, the concept of 'economical' house
hold management. This implies that the use and 
conservation of resources is a moral activity as 
well as an economic one ... (1989, 14-15}. 

Ecology became based upon such terminology as "flows," 

"productivity," "efficiency," and "yield." An ecosystem's 

health was determined by how well the "system" worked: what 

was produced, where did energy flow, was it converted effi-

ciently and what was the outcome? Energy was defined as the 
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fundamental means of production and economic notions of 

efficiency influenced ecological theory (Worster, 1977). 

The decades of the 1960s and 1970s saw a dramatic in-

crease in the institutional demand for ecologists due to the 

establishment of the International Biosphere Program 

(IBP)19, the Environmental Protection Agency (EPA) in the 

US, the Department of the Environment in the united Kingdom, 

and an increasing general awareness of ecological values. 

Public policy embraced ecology and scientific experts were 

needed not only in research institutions but in government, 

industry, and public interest organizations. Loucks writes: 

we were concerned with components of community 
gradients; edaphic control of species distribution 
and growth; the magnitudes of energy and nutrient 
pools; and the efficiency of energy storages and 
their conversion through the trophic levels. with 
this descriptive understanding, and few other tools, 
we were being expected to advise in predictive ways 
on the long-term risks for natural resources from 
persistent insecticides, from deteriorating water 
quality, and from radionuclides in the environment. 
(1982, 3) 

The establishment of an environmental agenda by the federal 

government created an ecology that addressed human affairs, 

19In the 1960s, the International Biosphere Program 
(IBP) was established by the International Union of Biologi
cal Sciences (IUBS) and the International Council of Scien
tific Unions (ICSU). This program had several important 
effects upon the global configuration of ecological study: 
1) helped to establish the United Nations Environmental 
Program (UNEP) during the 1972 UN Conference on the Human 
Environment; 2) established the Man and the Biosphere pro
gram (MAB) to study natural biomes; and 3) advanced the 
concept of ecosystem as the unit for ecological investiga
tion; and 4) recognized the role of humans as an integral 
and significant part of the ecosystem (Blair, 1977). 
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specifically environmental problems due to technology's by

products. Yet, ecology applied to human societies has 

variables different from the biological realm, such as 

culture, technology, and an economic imperative that is 

present in most societies. 

Ecology, as adopted by government, has resulted in as

sessments of risk and environmental impacts. In such as

sessment, the approach has been piecemeal and focuses on the 

safety issues and cost/benefit analysis of the new technolo

gy or a proposed project. The level of assessment is prob

lematic in that the activity is seldom placed into the 

larger context of environmental, social and economic aspects 

(Perrow, 1984; Odum, 1977; Petulla, 1977). One example is 

the Endangered Species Act (1973) which protects specific 

species from extinction and mandates a complex set of stud

ies and assessments to list animals and plants as endan

gered. Lamenting the ability of the Act to slow "economic 

progress," Senator Bob Packwood stated: "We were thinking 

projects, were thinking site specifics. We were not think

ing ecosystems" (Korn, 1992, 415). Yet, species are part of 

complex systems and live within particular habitats; in 

order to save species, ecosystems need protection. Some have 

suggested that the Act be reworked as the Endangered Ecosys

tems Act (Korn, 1992), which would truly apply ecological 

principles to the government assessment process. 



The same problem is true for environmental assessment; 

Odum writes: 

environmental impact assessment, as well as tech
nology assessment in general, should move from mere 
component analysis, wherein factors and organisms 
are treated as if they were independent entities, to 
more holistic approaches wherein interactive, inte
grative, and emergent properties are included (1977, 
1292) . 
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Ecological models have become increasingly sophisticated but 

EISs, RAs, and technological assessments continue to suffer 

from an inadequate exploration of the level of assessment. 

Too often the assessments are conducted from a "top-down" 

approach: 

the focus has been on how an ecosystem's component 
parts maintain the 'self-organizing' system, rather 
than on how the parts evolve to form the whole 
(Smith, 1984, 55). 

Public agencies and consultants use the terminology of 

ecology (carrying capacity, succession, and flows) but its 

principles remain problematic in application. People gener-

ally have not come to terms with the fact that humans are 

"fundamentally directed toward a problem encountered by all 

other species - the dependence for life on materials from 

elsewhere in the biosphere" (Commoner, 1987, 17). But 

members of a contaminated community have rediscovered, under 

unfortunate circumstances, their connections with the bio-

sphere. These connections are not only of a physical nature 

(what is the nature of the contamination and will my chil-

dren and I get sick?); but also economic (will the value of 
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my house decrease?); political (who is responsible?); and 

technological (can it be fixed?). 

As a philosophy and ethic, ecology provides the under-

pinnings for environmental thought, which is embodied in the 

word "environment." For many environmentalists, the envi-

ronment has become synonymous with "cosmos" - hence, the 

20 rise of eco-philosophy and deep ecology. Lovelock's Gaia 

has reified the Mother Earth conception - the earth as 

living entity. Notions of interconnections, symbiosis, 

chaos, and complexity pervade the environmental literature. 

These also represent the cutting edge of science, (particu-

21 larly in physics, ego chaos theory, fractals); as does 

the notion of the earth as victim of human mismanagement, 

greed, and ignorance. 

20Eco-philosophy, first coined in 1974 by Norwegian, 
Sigmund Kvalov, refers to a non-anthropocentric theory of 
human-environment relations. The most important contribu
tions to eco-philosophy have come from Arne Naess, George 
Sessions and Bill Devall in the form of deep ecology. Deep 
ecology's central idea is the right of every life form to 
function in the ecosystem. The philosophical and religious 
principles are highly critical of the "dominant paradigm" of 
Western thought regarding nature. (Nash, 1989.) 

21chaos theory emerged in the 1960s with the realiza
tion that simple mathematical equations could model quite 
complex systems, such as waterfalls. But tiny differences 
in considering input to a problem could have profound ef
fects upon the output. Chaos has been defined as the sci
ence of process, the science of becoming, and the science of 
the global nature of systems. Chaos attempts to understand 
the relationship between order and unpredictability in the 
realm of physics (Gleick, 1987). Much as ecology attempts 
to create models and understanding of same relationships -
order, uncertainty, unpredictability, at a different scale. 



93 

These notions of interconnectedness with the environment 

are in direct opposition to the scientific or cartesian 

world-view: a mechanical view of the universe as "a vast 

machine, wound up by God to tick forever, and consisting of 

two basic entities: matter and motion" (Berman, 1984, 30). 

This world-view has objectified the natural world and sepa-

rated humans from nature. This notion of separateness 

pervades much of the scientific and social research into 

human relations with the environment and has influenced the 

practical application of ecology. "We may recognize the 

environment as a source of resources and a sink for wastes, 

but beyond that the natural world is perceived as a mere 

static backdrop to human affairs" (Rees, 1989, 13). 

Ecology provides important assumptions to the political 

philosophy of environmentalism: 1) human society is inter-

twined with the ecological web of life; 2) economic benefits 

have measurable environmental costs that can exceed the 

derived benefit; 3) human societies are bound by carrying 

capacities or limitations imposed by the physical and bio

logical world; 4) pollution, defined as a byproduct of human 

society, is a part of the food chain and through 

bioaccumulation and biochemical interaction can reach hu-

22 mans. Along with these assumptions come very difficult 

22Bioaccumulation is the buildup of toxic substances in 
food chains. certain chemicals, such as DDT and PCBs are 
highly susceptible to bioaccumulation. Biochemical interac
tion of toxic sUbstances can occur both in the environment 



questions and the search for answers and solutions to eco-

logical crisis has been problematic. Commoner wrote: 

Solutions to our pollution problems will drastically 
affect the economic structure of the automobile 
industry, the power industry, and agriculture and 
will require basic changes in urban organization. 
(1971, 43) 

In 1967, Paul Shepherd called ecology tithe subversive sci-

ence," and asked what would an alternative social order 

founded on the science of ecology look like? In 1970, 

94 

Michael McCloskey, the executive director of the Sierra Club 

wrote: 

A revolution is truly needed - in our values, out
looks, and economic organization. For the crisis of 
our environment stems from a legacy of economic and 
technical premises which have been pursued in the 
absence of ecological knowledge. That other revolu
tion, the industrial one that is turning sour, needs 
to be replaced by a revolution of new attitudes 
toward growth, goods, space, and living things (in 
Worster, 1977, 341-342). 

These ideas of Commoner, Shepard, and McCloskey infused with 

notions of equity, justice, and revolution fueled the in-

creasing levels of environmental awareness of "The Age of 

Ecology" (or the seventies). These individuals and others 

contributed to the politicization of the environmental 

movement. 

Ecology has influenced environmentalism in three ways. 

First, it has provided procedures to assess the environment 

and in the human body. Metallic mercury has been converted 
into methyl mercury in Japanese bays. Studies have shown a 
correlation between cancer in humans and the pesticide 
kepone and alcohol. (Paehlke, 1989) 
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that are based upon scientific methods. Ecology has made 

practical contributions to how the environment and its 

component parts are analyzed and discerned. It has provided 

principles by which the complex interactions of the human 

and natural world can at least be recognized if not fully 

understood. Second, these principles also serve to inform 

the philosophy of environmentalism. As adopted by environ

mentalists, these principles provide an ethical basis for 

how human activity should be conducted. Respect for the 

integrity of the natural world is recognized as critical to 

the health of future generations and to the survival of the 

planet. Third, this ethical basis politicizes environmen

talism. The environment needs protection due in large part 

to the excesses of human activity and forms of economic and 

industrial production. Environmentalism, imbued with eco

logical values challenges the existing structure of capital

ist investment. Arguments to protect the environment have 

expanded concepts of the environment to include equitable 

treatment of such things as plants, trees, animals, and the 

land. But environmentalism has largely failed to address 

the concerns of indigenous cultures and low income and 

minority groups in rural and urban areas. Concerns for 

equity are currently being incorporated into the political 

expression of environmentalism, this political expression 

needs to be translated into practical applications or steps 

of achieving equity. An EEA, as outlined in the following 
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chapter, is one method to assess equity and environment. 

The following section discusses the relationship of equity 

to risk and the environmental movement. 

The Role of Equity 

A practical result of the union of ecology and environ-

mentalism has been the development of a legal framework for 

environmental protection (see footnotes 9, 10 and 12) -

which has created an "Eco-bureaucracy" (FitzSimmons and 

Gottleib, 1988). An ideological result has been that con-

cepts of justice and equity could be applied to natural 

objects due to strong preferences for environmental ameni-

ties associated with natural landscapes and wildlife. After 

reading Stone's influential "Should Trees Have Legal Stand-

ing?" (1974), Justice William o. Douglas stated: 

"The critical question of 'standing' would be sim
plified and also put neatly into focus if we fash
ioned a federal rule that allowed environmental 
issues to be litigated before federal agencies or 
federal courts in the name of the inanimate objects 
about to be despoiled, defaced, or invaded by roads 
and bulldozers and where injury is the subject of 
public outrage. contemporary public concern for 
protecting nature's ecological equilibrium should 
lead to the conferral of standing upon environmental 
objects to sue for their own preservation." (Douglas 
in Powledge, 1982, 267) 

Mowat uses a similar argument in his natural history of the 

eastern seacoast of North America that chronicles the de-

struction of wildlife since the arrival of "Western man -

the bearers of Western culture" (1984). In Sea of Slaughter, 

he writes: 



The human history of this period was, and remains, 
essentially a history of exploitation. This is, 
therefore, a central theme; but I have dealt with it 
from the standpoint of the victims. We human beings 
have spokesman enough to argue and justify our 
cause. The other creatures have pitifully few. 
(1984, 13) 
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This focus on nature, both animate and inanimate is a criti-

cal component of the environmental movement and one source 

of the rift that exists within the environmental movement 

and with other social justice movements. 23 

Accompanying the development of environmental thought 

during the 1960s and 1970s was a recognition of the diver-

gent paths of the social movements. There was increasing 

tensions between the inner cities and growing suburban 

23Within the environmental movement, divisions exist 
between "the Big Ten" national, environmental groups and 
radical environmentalists, such as Sea Shepherd and Earth 
First! On the one side, radical environmentalists are 
critical of national organizations and the degree they have 
become part of the eco-bureaucracy. They are also uneasy 
with the close relationships that have been created with 
industry - in the form of consensus-building on specific 
projects and acceptance of funds. On the other side, the 
institutional environmentalists do not generally endorse the 
use of civil disobedience and ecotage - "ecologically moti
vated sabotage, against bulldozers and the other tools of 
industry" (Manes, 1990, 4). 

Social justice environmentalists (Pulido, 1990) charge 
the institutional environmentalists with environmental 
racism because of the "whiteness" of the staffs and agree
ments that have taken traditional lands from indigenous 
groups. Some social justice and institutional environmen
talists have charged some radical environmental groups with 
ecofacism - "whose basic tenet is that because of absolute 
constraints on the amount of resources which are available 
there cannot be equality of access to those resources unless 
numbers wanting access are greatly reduced. And the respon
sibility for eliminating 'overpopulation' lies with those 
who are 'causing' it by breeding too fast" (Pepper, 1984, 
43) . 



populations, between civil rights activists and proponents 

of wilderness preservation and between advocates of energy 

conservation and adherents to continued growth (Petulla, 

1977; Nash, 1986). The Christian Century quoted Douglas 

Moore, of the Washington Black united Front, as having 

called Ralph Nader "the biggest damn racist in the United 

states •.• more responsible than any man for perverting the 

war on poverty to the war on pollution" (Scheffer, 1991, 

43) • 
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This divergence occurred for several reasons. One 

factor was the development of a governmental bureaucracy to 

assess, define and mitigate environmental problems. The 

eco-bureaucracy created by environmental law 

professionalized ecology and environmentalism, creating a 

new class of employment: environmental consultants, plan

ners, lawyers, and scientific experts (Nelkin, 1977). 

Professionalization helped to isolate environmental prob

lems, removing them from their social contexts. Environmen

tal issues were appropriated by a bureaucracy that consid

ered such problems on a case-by-case basis and did not make 

connections between environmental problems and other social 

ills: lack of housing, unemployment. 

Changing demographic trends also contributed to the 

development of different social movement. The deterioration 

of the inner cities and development of a suburban landscape 

has been described by several researchers (Walker, 1978; 
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Schneider, 1992; Anthony, 1991). Changes in inner cities 

began in the 1950s, "when an extensive highway system, cheap 

gasoline, and reliable, and relatively inexpensive automo-

biles made possible dispersion of the population. White 

flight shifted the development of housing and jobs out of 

the cities, into the suburbs" (Anthony, 1991, 12). This 

shift in population sharpened existing class, economic and 

color differentiations. Americans were experiencing in-

creasing affluence but this affluence did not occur in all 

sectors of society and occurred disproportionately. Employ-

ment opportunities moved from the city to the suburbs -

"cities lost 867,000 jobs in retail and wholesale trade, 

while millions of jobs were added to the economies of their 

suburban areas" (Anthony, 1991, 12). This affluence created 

a sUbstantial middle class with increasing amounts of lei-

sure time. In part, the middle and upper-middle classes 

focused on outdoor activities and their interests fueled the 

land use debates centered around wilderness. 

Environmentalists were seen by grass roots organiza

tions24 within inner cities as increasingly elitist, more 

24Grassroots organizations have always played an impor
tant role in the environmental movement. Clubs with a 
preservationist viewpoint were: the Sierra Club (1892) began 
by John Muir was modeled after the Appalachian Mountain Club 
(1876) as a mountaineering club and to preserve the Sierra 
Nevada Mountains; the Audobon Society (1886) was begun by 
George Bird Grinnell to protect wild birds and their eggs. 
other organizations originated from sportsman with a more 
conservationist bent: the National Wildlife Federation 
(1938), originally the American wildlife Institute (AWF) was 
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concerned with wilderness issues and endangered species than 

with the social ills of the urban environment: lack of 

housing and health insurance, poverty, drugs, and equity 

(Alston, 1990; Bullard, 1990). When equity was addressed, 

it was with regard to inanimate objects and animals and this 

direction aided the nascent animal rights movement. 25 In 

1973, a survey was conducted by the National center for 

Voluntary Action (NCVA) to determine the make-up of environ

mental groups. The results indicated that the environmental 

begun by Jay Norwood "Ding" Darling to influence decisions 
with regards to wildlife; the Boone and Crockett Club (1888) 
established by Theodore Roosevelt hoped to preserve big game 
for its own sake; and the Isaak Walton League (1922) was 
begun by Will H. Dilg and named after the patron saint of 
sport fishermen, to espouse the outdoor life and comment on 
the adverse effects of progress on unique fishing areas 
(Fox, 1985). 

Women's groups were also instrumental in achieving 
protection of natural resources: the conservation committee 
of the Daughters of the American Revolution directed conser
vation efforts toward the preservation of the Appalachian 
watersheds and Niagara Falls in 1909; the California Federa
tion of Women's Clubs (1900) founded by Mrs. Lovell White 
was dedicated to the cause of forestry for preservation and 
was instrumental in obtaining protection for the Calaveras 
Big Trees (Sequoia gigantea, the largest redwoods in exis
tence); General Federation of Women's Clubs (1890) was a 
nationwide organization that not only was involved in pro
tecting forests but also in the beautification of yards, 
vacant lots, school yards and public buildings by planting 
trees and shrubs; Waterways Committee (1909) developed by 
Mrs. John Wilkinson was formed to promote the development of 
water power and clean water supplies (Merchant, 1984). 

25 t I . h . I h d .. . Aus ra lan p 1 osop er an actlvlst Peter Slnger was 
influential in attracting attention to a discussion of 
animal ethics. "Animal Liberation" (1973) extended the 
moral domain to include nonhuman life forms. Equality 
included the consideration of the interests of all beings 
and particularly, in the case of animals, the elimination of 
suffering (Nash, 1989). 
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movement consisted of middle to upper-middle class white 

people who were for the most part interested in outdoor 

recreation and wilderness issues (Smith, 1974). Environmen

tal issues were seen increasingly as class issues; that is, 

environmental issues as defined by the white elites within 

the eco-bureaucracy and the institutional environmental 

movement. Several researchers document this trend: Nash, 

1982; Cotgrove and Duff, 1980; Mitchell, 1979. 

In 1974, the Conservation Foundation held a conference 

entitled "Environmental Quality and Social Justice in Urban 

America." The explicit goal of the conference and subse

quent volume was "the environmental movement and its posi

tion relative to other concerns in American society" (Smith, 

1974). The most critical element of this conference was its 

focus on urban America, how to address declining environ

mental quality and bridge the gaps between what have been 

viewed as urban problems versus environmental problems. 

The adoption of environmental legislation in the 1970s 

led to costs disproportionately shared by the poor; for 

example, land-use controls and zoning drove up the costs of 

housing, making low-cost housing increasingly unavailable 

(Smith, 1974). For inner city residents, immediate needs 

outweighed wildlife and open space protection issues. This 

fueled the perception that poor people were not interested 

in environmental issues (e.g., wilderness areas, endangered 

species, old growth forest, and wild and scenic rivers). 
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Contributing to this perception was the need for jobs; 

growth and development ease unemployment, even at the ex-

pense of nature (Kirby, 1990). Arguments for environmental 

protection to ensure a healthy environment and decent quali-

ty of life were recast by policy makers and corporate inter-

ests as environmental protection could cost one one's job. 

["Guys would rather have pollution as part of their job than 

not have a job at all" (John Yolton, UAW in smith, 1974, 

143)] The issue of environmental health became obfuscated, 

made into an entirely different issue (e.g., growth, employ-

ment, development). 

The cause to clean up the environment, particularly due 

to pollution and contamination by industrial practices in 

populated areas provides common ground for institutional 

environmentalists, single-issue activists and minority 

groups. The levels and spatial distribution of pollution 

reveals the racial overtones of the environmental movement 

and of capitalist enterprise that have only recently begun 

to be addressed. Yet, this common ground has been tenuous 

and problematic due to differing sets of priorities. The 

crusade to ban lead in the environment is one example: 

While Blacks and Latinos, particularly on the East 
Coast were organizing against lead-paint poisoning, 
environmentalists were fighting against lead-based 
gasoline. Although there was some intersection, 
Anglo environmentalists dropped the issue once 
unleaded gasoline was passed (Pulido, 1991, 79). 



And in some cases, the practice of environmentalism has 

26 embraced nature at the expense of people. Although, 
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rights for nature have been expanded partially because human 

rights have been established, these rights may not be en-

forced or practiced. George Wuerther writes: 

At the time of the American Revolution, not all men 
were as equal as others. It took a civil war to 
extend certain inalienable rights to all people in 
our society. Next, rights were conferred upon women 
and other minorities. This recognition of rights 
has even been extended beyond the human species. 
Family pets are now protected from inhumane treat
ment. The next major extension of rights is to the 
land. (1985, 20) 

Nash argues that conservation, defined ethically "fits 

squarely into the most traditional of all American ideals: 

the defense of minority rights and the liberation of ex-

ploited groups" (1989). But the biggest failure of the 

26The debates over public lands have for the most part 
ignored native peoples rights. Conservation groups have 
created arrangements with state and federal entities to 
ensure the preservation of an area without regard for tradi
tional practices of communities around them. The Nature 
Conservancy purchased land in New Mexico that had tradition
ally been grazed by sheep by the Ganados del Valle - a 
Chicano rural cooperative. The Ganados del Valle are depen
dent upon sheep for their livelihood - raising sheep, and 
weaving wool products for sale. currently, the people of 
the Ganados must lease land from a private cattle company 
(Perez, 1991). In 1987, the Acoma of New Mexico opposed 
legislation creating the EI Malpais National Monument and 
Conservation Area that included ancestral holdings the tribe 
leased from the Bureau of Land Management. The legislation 
was amended to guarantee water rights and access to the 
land, but the Acoma contest the government ownership of the 
land. The Pueblo of Sandia in northern New Mexico have 
asked for an amendment to their 1864 land patent to include 
portions of the Sandia Mountain. The Indians contend the 
original land survey was incorrect. The Forest Service and 
local landowners oppose this (The Workbook, 1988). 
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institutional environmental movement in the past twenty 

years has been the inability of its proponents to grasp 

Nash's contention. Faber and O'Connor (1989) suggest that 

this is due in part to the lack of a cohesive environmental 

agenda. The development of splinter groups espousing their 

own brand of environmental ideas have caused "traditional" 

environmentalism to flounder during the eighties, while 

grass roots environmental activity of low-income minority 

groups in urban areas have begun to flourish. 27 

social justice environmental groups are beginning to 

define their problems with pollution and contamination 

within a broader social context and are demanding equitable 

treatment from environmentalists and policy makers. Urban 

27During the late 1970s and the decade of the 1980s 
several grassroots organizations formed that were concerned 
with the intersection of minority rights and the environ
ment: The Institute for Local Self-Reliance (1974) research
es and implements methods to create sustainable practices 
for political, economic and technological well-being for 
communities from farms to inner cities. Initiated in 1983, 
the Center for Environment Commerce and Energy is an Afri
can-American environmental organization that sponsors pro
grams to clean up local water sources, weather-proof homes 
and replace furnaces. The Human Environment Center (1976) 
was formed to help environmental and social justice organi
zations find and pursue common interests. The Southwest 
Organizing Project (1981) was established to empower the 
disenfranchised in the Southwest. Through community envi
ronmental programs, development programs and citizen partic
ipation, the Project has organized communities around spe
cific issues to effect progressive, positive change. These 
are only a few of the groups that have formed in response to 
the realization of the connections between social justice 
and environmental concerns. The citizen's Clearinghouse for 
a Clean Environment and Rachel's Hazardous Waste Newsletter 
are only two organizations that are compiling a compendium 
of such groups. 
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minority problems are environmental problems. Urban areas 

are reconstructed nature and humans are part of nature; 

nowhere is this more exquisitely manifested than in a con

taminated community. This relationship with reconstructed 

nature has become problematic as environmental problems are 

perceived by some environmentalists and scientists as in

creasingly intractable. Another expansion of the environ

mental agenda is occurring. This expansion has been insti

gated by low-income minority groups to insist that issues of 

pollution and contamination be linked to the systems of 

inequality and exploitation that create such problems in the 

first place. 

The Role of Capitalism 

compounding the quest for equity is the increasing 

commodification of environmentalism. The plight of endan

gered species, particularly grizzly bears, wolves and ea

gles, and the assault of development interests upon wilder

ness areas lend themselves quite effectively to "packaging" 

- the pUblication of coffee-table books with spectacular 

photography, the production of nature programs, and the 

numerous catalogs selling endangered species paraphernalia. 

Everyone can be an environmentalist by spending a little 

money. Even corporate America can claim environmental 

tendencies through underwriting nature programming for 

public television and advertising campaigns. 
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On the other hand, photo essays of America's inner 

cities are depressing critiques of the failures of the 

democratic system. Public broadcasting programs examining 

urban blight and toxic dumping are labeled radical, left

leaning, and unbalanced (Schiller, 1989). Organizations 

produce catalogs that sell such items as t-shirts, coffee 

mugs, and note cards whose proceeds benefit abandoned chil-

dren, abused women, vietnam vets, and vegetarianism. But 

commodifying issues related to the abuse of the human spirit 

is far more difficult and more often than not, public policy 

and editorial opinion has blamed the victim. 

The advent of the 1980s and the Reagan administration 

heralded the co-optation of ecology and environmentalism 

into the capitalist-corporate enterprise. A weak economy 

coupled with a business community aware of environmental 

regulation and an administration friendly to industry has 

influenced the institutional environmental movement. 28 

This occurred in several ways. 

First, institutional environmental organizations have 

become increasingly dependent upon funding from corporations 

they have traditionally opposed (i.e. oil, timber, paper, 

28The Vice President's Council on competitiveness was 
initiated during the Reagan years and provided industry 
informal access to the executive branch. currently, headed 
by Vice President Quayle, the Council reviews regulations 
that may hinder or curtail productive economic activity. 
This occurs in conjunction with the President's ban on 
nearly all new federal regulations (Triano and Watzman, 
1992) . 
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and auto companies) (Garcia, 1990). For example, in 1988, 

the National wildlife Federation's budget was $63 million, 

of which $40 million came from Waste Management, DuPont, Dow 

Chemical, Texaco and Chevron (Garcia, 1990). Some grassroots 

organizations question this relationship between environmen-

tal organizations and industry (Martinez, 1991). 

Second, working groups have been formed between industry 

and institutional environmentalists to initiate and suggest 

environmental policies around single issues. The result has 

been closer cooperation between industry and environmental 

organizations that has often not included the affected 

community. For example, the Natural Resources Defense 

Council negotiated with Amoco oil Company to create a re-

serve in South America. The plan allowed for drilling of 

oil in sensitive tropical rainforest despite objections from 

the indigenous people. Radical and social justice environ

mentalists29 suggest that this is yet another incidence of 

paternalism - instituting "top-down" approaches to solve 

local environmental problems (Durning, 1989). The Indige-

nous People's Organization released the following statement: 

First, that the environmental community has typical
ly been concerned about the preservation of tropical 
forests, their plant and animal inhabitants, while 
showing little interest in their human inhabitants 

29The term "social justice environmentalism" (Pulido, 
1991) is defined as proactive, creating alternatives through 
change in the political system, and to improve lives in 
ecologically sustainable ways. It includes such groups as 
the swap, MELA, and CCCH. 



as also being part of that biosphere. Second, envi
ronmentalists have failed to recognize that recogni
tion of indigenous land claims and "models for 
living" is the best way to defend the Amazonian 
biosphere. Third, that the indigenous people want 
to represent themselves directly in all negotiations 
(Martinez, 1991, 65). 

Grassroots organizations have been forced to respond with 

increased organizational activity (Alston, 1990). 

Third, consulting arrangements between scientists, 
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environmental experts, and corporations have also contrib-

uted to the economic development of environmentalism 

(Nelkin, 1977; Hecht and Cockburn, 1989). Companies have 

instituted environmental affairs offices - in part to ad-

dress environmental regulations, but also, to inform the 

public of their activities. Amoco's David Nelson comments: 

Industry is coming to realize it has to mount an 
offensive. Environmental affairs departments used 
to be appendages, but now they're central to manage
ment decisions (Siwolop and Barrett, 1990, 41). 

Professionalization of ecology and environmentalism has 

meant jobs for environmental planners, scientists and re-

searchers in the private as well as public sector. 

Fourth, further evidence is the increasing development 

of products that are "ecologically" safe products sponsored 

by such companies as Chevron, Union Carbide, McDonald's and 

Proctor and Gamble. "Companies that for years have contami-

nated workers and caused contamination problems in our 

communities, are now making environmental claims" (Garcia, 

1990, 17). Monsanto chairman, Richard Mahoney stated: 



The reality is that the environment is in great 
shape, that the public overestimates risk from 
pollution, and that Monsanto isn't putting people at 
risk with its products and processes ... Our overall 
goal is a zero [emissions] effect on public percep
tions. (McGough, 1990, 44) 
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Concerns exist over whether or not "green products" actually 

are environmentally safe and if data are available to sub-

stantiate corporate claims. In 1990, Mobil Corporation 

removed "degradable" from boxes of Hefty plastic trash bags 

"because of mounting confusion over the meaning of such 

claims" (Knickerbocker, 1990, 7). This commodification of 

ecology and environmentalism has created the pseudo-science 

of ecological capitalism, a "kinder, gentler" capitalism, or 

capitalism with a "green face." 

Ecological capitalism culminated with Earth Day 1990. 

This event represented the further cooptation of ecology and 

environmentalism into corporate America. It was described 

as a "week-long media blitz rather than the inception of a 

new coalition to further the grass-roots struggle of green 

politics" (Sale, 1990, 596) and "the Earth Day activities 

were co-opted by the same industries, the same corporations 

and multinationals that are polluting, contaminating and 

poisoning our communities, not only in the US but throughout 

the world" (Garcia, 1990, 17). Earth Day illuminated the 

plethora of environmental problems: global warming, rain-

forest deforestation, garbage, toxic waste and air and water 

pollution, but failed to draw the necessary connection 
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between environmental problems and social conditions. Earth 

Day could have provided an opportunity to develop a social 

ecology and environmentalism that revealed the web of indus-

trialization, urbanization, commodification, technology, and 

war that have all resulted in eco-destruction (O'Connor, 

1989). Instead, Earth Day revealed the vitality of capi-

talism. 

A fifth influence of capitalism on environmentalism has 

been of an institutional nature. The failures and shortcom-

ings of pollution control regulation have led to limited 

improvements in environmental quality and in some cases, no 

improvements whatsoever (Geiser, 1991). Recognition of this 

point has led to considering and implementing market forces 

to play a major role in promoting environmental improve-

30 ment. The use of marketable permits or rights are being 

used in conjunction with the regulatory system. Explaining 

the market permit system, AIm writes: 

A firm can sell the rights for reductions below 
prescribed regulatory levels. These rights would be 
purchased by firms with high abatement costs. The 
first firm, in essence, would be investing in pollu
tion control to create a product - marketable per-

30In 1986, the EPA established Emissions Trading Poli
cies that set basic standards for environmentally sound 
sUbstitutes of inexpensive emission reductions for costly 
required ones. The Agency allowed such methods as new 
source performance standards, mobile source emission limits 
and stratospheric ozone protection programs (Levin and 
Elman, 1990). The EPA also allowed the banking and trading 
of "lead reduction credits" to reduce lead in gasoline. The 
credits could be stored or sold to refiners or importers who 
exceeded limits (Levin and Elman, 1990). 



mits - that could be sold to other firms that did 
not foresee such opportunities (1989, 1339). 
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However, toxic hotspots do exist and location is critical. 

Individual trades can result in extra health improvements 

for one population while leaving another exposed (Levin and 

Elman, 1990) as is currently the case in many situations. 

Commodification of environmentalism and ecology due to 

capitalist enterprise has to some degree subverted the 

natural inclination for justice that is inherent to ecology 

and hence, a part of environmentalism. It transposes a 

different language and set of values into situations that 

are critical to people's well-being and quality of life. 

This commodification has forced impossible choices upon 

residents of contaminated communities where quality of life 

can be compensated for in the form of a monetary settlement. 

Efforts are being made at the policy-making level to improve 

methods to assess and understand environmental problems 

(Hammond and Coppock, 1990). Methods to understand environ-

mental equity are critical to the further development of 

environmentalism as both a philosophy and practice. 

The Role of Environmental Equity 

Increasingly, it will be the arena of risk in which 

industry, communities, scientific experts, and government 

decisionmakers will meet. The current milieu is such that 

risk has been defined and developed by the decisionmakers 

and the scientific experts. Currently, the EPA is develop-
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ing "risk-based planning" initiatives to be adapted to 

specific localities and to rank and prioritize different 

types of activity (Fiorino, 1990). 

communities will want to play active roles in addressing 

the severe contamination and pollution problems they face. 

communities of color, located adjacent to industry and 

subject to forms of economic blackmail are demanding a 

public accounting of the disproportionate amount of risk 

they have traditionally had to bear. These communities and 

environmental groups, emphasizing social justice, challenge 

the existing risk assessment process and demand that this 

process go beyond technical feasibility studies and remedial 

activity reports. Risk assessment must include information 

on health based on the cultural makeup of the community as 

well as assessments of cultural coping strategies. Richard 

Moore of the SouthWest Organizing Project writes: 

The military, industry, agribusiness and government 
at all levels are the major polluters in poor commu
nities. The harmful social, economic, and cultural 
effects include loss of resources such as clean air, 
land and water. For indigenous peoples, contamina
tion of traditional holy sites leads to the loss of 
cultural and religious expression and freedom. 
Workplace hazards and environmental degradation 
impact severely on human health, on the job and in 
the community. (1991, 1) 

Rather than risk assessment being only a tool of environ-

mental managers, community activists will demand a larger 

role in the process. 
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In 1990, the united Nations proposed strategies for 

considering the relationship between the environment and 

human rights. These strategies represent another important 

step in environmentalism. The UN document states: "acknowl

edgement of the link between the environment and human 

rights was fostered by an awareness of the global, complex, 

serious and multi-dimensional nature of environmental prob

lems - this new attitude has the virtue of going beyond the 

limited framework and narrow vision that previously circum

scribed environmental problems ... " (Ksentini, 1990, 2). 

Fundamentally, the UN strategies suggest that the right to a 

healthy environment is a basic human right. 

On October 1991, the First National People of Color 

Environmental Leadership summit was held in Washington, D.C. 

Delegates from Puerto Rico, Canada, Central and South Ameri

ca, the Marshall Islands and the United states met to "rede

fine environmental issues in their own terms" (Race, Pover

ty, and the Environment, Fall/Winter 1991/1992). Partici

pants and delegates represented a variety of groups: envi

ronmental, civil rights, population, health, community 

development, church organizations, labor unions, legal 

defense organizations and policy makers. 

The basic goal of the policies and principles adopted 

during the Summit is to "eradicate environmental racism and 

bring into being true social justice and self-determination" 
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(Alston, 1992). The summit was convened not in reaction to 

the environmental movement, 

but rather to affirm their traditional connection 
and respect for the natural world, and to speak for 
themselves on some of the most critical issues of 
our times. For people of color, the environment is 
woven into an overall framework and understanding of 
social, racial, and economic justice. The defini
tions that emerge from the environmental justice 
movement led by people of color are deeply rooted in 
culture and spirituality, and encompass all aspects 
of daily life -- where we live, work, and play. 
This broad understanding of the environment is a 
context within which to address a variety of ques
tions about militarism and defense, religious free
dom and cultural survival, energy and sustainable 
development, transportation and housing, land and 
sovereignty rights, self-determination, and employ
ment (Alston, 1992, 1). 

This conception of the environment expands the debates and 

battles of the environmental movement and presents a provoc-

ative challenge to the movement as well as the entrenched 

power brokers. The outcome of the summit was the adoption 

of The Principles of Environmental Justice (Appendix 1). 

These principles provide a framework to begin to develop 

methods to assess the relationship between risk and equity, 

effect policy changes and to demand environmental justice. 

These principles demand such things as effective and sensi-

tive public policy that recognizes people of color and their 

concerns, self-determination, and recognition and respect 

for cultural integrity. The principles also demand certain 

rights: a clean environment, a safe workplace, freedom from 

toxic and hazardous materials, and sensitive use of the land 

based upon ecological assumptions. These principles are 
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radical ideas that demand a restructuring of current politi

cal, economic, environmental, and social activities. Their 

application will be difficult due to the complexity of 

everyday life, but attempts to apply them systematically to 

problems of contamination and risk can lead to a better 

understanding of the social reality that environmental 

problems present. 

The following chapter will present a methodology by 

which to apply the principles of Environmental Justice to 

specific problems in specific locations. This methodology, 

an Environmental Equity Assessment, will contribute to the 

environmental literature and create a means for environmen

tal activists, governmental officials, and researchers to 

assess the relationship between risk and equity. The envi

ronmental justice movement needs not only proponents in 

positions of power but also methodologies and tools that 

will assist in defining their position and needs. 



ASSESSING DISPROPORTIONATE IMPACTS 

OF ENVIRONMENTAL STRESS 
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This chapter develops a methodology for examining equity 

in relation to risk. The search for a methodology to ad

dress risk and equity demands a literature review from 

several disciplines: geography, philosophy, economics, 

sociology, psychology, environmental studies, and anthropol

ogy. I propose to consider risk through an examination of 

equity. The relationship between risk and environmental 

issues was discussed in the previous chapter. Risk has 

shaped environmental thought and informs the assessment 

process. Economic activities (in the form of capitalist 

investment) have, to some extent, subverted the democratic 

tendencies of environmentalism. This chapter will propose a 

method by which to include equity concerns in an effort to 

understand, assess, and manage the linkages between the 

structuring and outcomes of economic activities and social 

processes in environmental and risk assessments. 

The first section of the chapter will discuss the Social 

Impact Assessment (SIA) and its relation to the EIS. Origi

nally, the SIA was proposed by NEPA to be conducted in 

conjunction with the EIS. This practice has not been suc

cessful, due in part to an inadequacy in methodology and an 

incomplete understanding of social processes. But the SIA 

literature does provide a framework on which to build the 
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methodology for what I will call an Environmental Equity 

Assessment (EEA). 

The second part of this chapter will discuss the EEA, 

its purpose and methodology. The EEA is composed of de-

scriptive components that inter-relate the complex social 

processes that contribute to an area's susceptibility to 

risk. These descriptive components inform the prescriptive 

actions that are identified to improve environmental equity 

conditions. The EEA is a descriptive process that can 

inform and identify prescriptive actions. The EEA is dif-

ferent from the SIA. The EEA provides criteria to link 

social activity and the environment; whereas, most SIAs 

merely treat the environment as a backdrop by considering 

only social and economic relationships (Wildman, 1990; 

Burdge and Robertson, 1990). In the EEA, the environment 

becomes a critical component in understanding disproportion-

ate impacts and the nature of risk and equity. 

Efforts to evaluate the disproportionate impacts of 

environmental stress' place issues of equity and social 

justice foremost. The search for methods to examine equity 

is not new but remains largely concentrated in the econom-

'Environmental stress refers to pollution, contamina
tion, siting of toxic waste facilities and the presence of 
hazardous materials in the environment. In this disserta
tion, environmental stress does not refer to the effects of 
such activities upon the natural environment, rather it 
refers to the relationship of the effects of polluting 
activities on the environment with humans. 
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ics, philosophy and political science literature. While 

equity and efficiency are important components in a variety 

of philosophical discussions, efficiency has, in practice, 

received more attention and remains the determining parame-

ter in most studies (Freeman, 1972; Haefele, 1972). Kasper-

son suggests: 

Philosophers, economists, and other social scien
tists largely neglected sUbstantive treatments of 
the moral, ethical, and legal aspects of various 
distributional processes. In their desire to adopt 
a methodology and philosophy of social science akin 
to those of their counterparts in the natural and 
physical sciences, they adopted an atemporal, 
presentist stance. A general disinclination to 
question the legitimacy of existing sociopolitical 
and economic arrangements prevented equity issues 
from being addressed (1983, 43). 

smith writes: 

What is lacking is not the programs and resources as 
much as the ability and willingness to implement 
them ... Paradoxically the rigor and rationality that 
we are taught to bring to the job can be an impedi
ment to social change. It can lead us to an exagger
ated reverence for scientific method and technical 
sophistication and to denigrations of "qualitative" 
or "merely descriptive" work which may reflect a 
sharper intuitive alertness to the human condition 
than that of the quantitative modeling schools 
(1973, 143). 

A social risk analysis needs to be developed, one that 

balances the technological aspects of the current risk 

assessment process with the demands of the community for 

participation, empowerment and legitimation. utilizing 

indicators, other than economic or technical, "reveal the 

extent to which groups of people, defined by area of resi-

dence, have different experiences with respect to conditions 
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that have a bearing on the well-being of society and the 

quality of individual life" (Smith, 1973, 20). Even twenty 

years ago, Springer wrote: 

••. social indicators and reports are ideas whose 
time has come, because they are needed. What is 
required now is that they be developed with models 
of democracy as well as rational management, and 
rooted in a social science that has been developed 
to serve the needs of the poor, despised, and unor
ganized, as well as the rich and powerful (1970, 
10) . 

To fully understand the need for an EEA, it is critical to 

review the development of the SIA. 

social Impact Assessments 

The SIA is not a new concept; it was mandated as part of 

the NEPA (1969) and the set of regulations established by 

the US Council on Environmental Quality (CEQ) in 1973 and 

1978. 2 The legislation states that an EIS "is to consider 

all relevant ecological ... aesthetic, historic, cultural, 

economic, social or health effects, whether they are direct, 

indirect or cumulative" (Fruedenberg and Keating, 1982, 

580). NEPA states that: "Human environment shall be inter-

preted comprehensively to include the natural and physical 

environment and the relationship of people with that envi-

ronment" (Craig, 1990, 41). Such definitions make explicit 

2The Council on Environmental Quality was empowered to 
"conduct public hearings ... to coordinate Federal pro-
grams ... and to issue guidelines" to improve the environment 
and enhance the quality of life (Petulla, 1977, 370). 



the intent to understand the relationship between social 

processes and the environment. 
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The literature on SIA is largely interdisciplinary, 

emanating most notably from programs of environmental study. 

Most research focuses on the relationship of the SIA to 

economic development projects (Wildman, 1990; Isacson, 1986; 

Burdge and Robertson, 1990; Howitt, 1992). A number of 

articles address the distinguishable parts of an SIA, recog

nizing seven components to assess environmental problems: 

scoping, formulation of alternatives, profiling, assessment, 

evaluation, mitigation, and monitoring of a particular set 

of conditions in a given situation (Wolf, 1987; Burdge, 

1983; Dietz, 1987; Wildman and Baker, 1985; Craig, 1990; 

Finsterbusch and Wolf, 1981; Wildman, 1990; and Burdge and 

Robertson, 1990). Craig makes an important contribution in 

discussing the relationship between the technical and polit

ical aspects of environmental policy and how the SIA can be 

used more effectively (1990). While the literature address

es the use of environmental impact and technical assess

ments, it does not address risk assessments. 

Researchers noting the need for SIAs are also critical 

of their implementation: "Our environmental crisis, being 

also a social crisis, cannot be addressed by merely 'adding 

on' environmental factors to decision making" (Craig, 1990, 

40). In 1985, Freudenberg and Keating concluded that the 

environmental impact analysis process has generally failed 
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to utilize social information in an effective and integrated 

manner (Burdge and Robertson, 1990). Freudenberg notes that 

most EIS studies focus on economic and technical consider-

ations - "the number of environmental impact statements 

completed by agencies beyond the initial environmental 

assessment was greatly diminished during the 1980s, and many 

of those completed do not include SIAs" (1986, 453). 

By the same token, the SIA has taken on a life of its 

own dropping the environmental component altogether from 

definitions of SIAs. D'Amore writes: 

social Impact Assessment is an attempt to predict 
the future effects of policy decisions (including 
the initiation of specific projects) upon people, 
their physical and psychological health, well-being 
and welfare, their traditions, lifestyles, and 
interpersonal relationships (1978, 366). 

Wildman and Baker define SIA as 

The collective changes in the structure and func
tioning of social ordering that occur in conjunction 
with a large-scale social change (1985, 148). 

Bowles considers the SIA to be "seen as a localized study of 

social change," suggesting that the local community is a 

"concrete context in which broad historical trends and 

forces operating during the epoch are expressed in the 

institutional patterns which individuals encounter in the 

course of their everyday lives" (1982, 43). 

In each of these definitions, the environment assumes a 

passive role, creating a dichotomy between the EIA and the 

SIA. In practice, the purpose of an EIA has become to 
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address environmental issues of a technical nature and that 

of an SIA to consider social issues. Few linkages exist to 

connect the two assessments, in part, due to the problem of 

scale. Environmental problems are generally ascribed to and 

manifested in a particular location, i.e. the contamination 

of groundwater or the identification of potential sources of 

pollution. (Although environmental issues and the produc

tion of pollution are embedded in larger-scale processes.) 

Social issues also have local manifestations, but the sourc

es of these manifestations can be found at a much larger 

scale in the form of public policy, corporate decisions to 

relocate and harmful and destructive production processes. 

The SIA literature does not address at what scale such 

research should be conducted. Bowles, at the very least, 

alludes to the problem of scale - the relationship of gov

ernmental and corporate patterns with everyday life. In an 

EEA or SIA, scale will be problematic. The locality is 

interlinked to larger national and global patterns via its 

economy and politics. One means to understand the relation

ship between these different scales is via an analysis of 

risk. Risk, particularly in the form of exposure to toxic 

materials, not only links the diverse elements of everyday 

life at the local scale (the environment in which toxics are 

detected, the community that lives in the environs of the 

contamination, local political and institutional response, 

local activism) but also links institutional life at larger 



scales (the economic investment and development patterns 

that produced and discarded the toxic, the institutional 

response in the form of regulation and clean-up). 
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Risk considered with regard to issues of equity entails 

examining the relationship between the local and large 

scale. such an examination would address associations be

tween the political processes that favor industry at the 

expense of the environment and the community (e.g., toxic 

dumping, tax incentives for industry), the risk-bearers in 

the community (e.g., those exposed to contamination or 

living in a degraded environment) and the entities that 

benefit (e.g., the economic gain of industry). Risk assess

ment, from this perspective, must include far more issues 

and variables than traditional approaches identify. Charac

terizing the social make-up of the affected community, in 

comparison to the larger metropolitan area can provide 

insights into relationships between the local and the larger 

community scale. Such a characterization may provide pre

dictive capabilities in identifying areas with similar 

social traits and environmental problems and prescriptive 

capabilities to assist areas that may potentially develop 

problems. 

Issues related to risk and equity must explicitly ad

dress these different levels of scale. One means to achieve 

this objective, which will be discussed later in this chap-
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ter, is via an analysis of elements that define the commu

nity from a variety of perspectives. 

contributions from SIA and Environmental Justice 

A framework for the EEA can be developed utilizing the 

SIA literature and the literature emerging on environmental 

justice. Bullard (1991) suggests identifying disproportion

ate impacts of environmental stress or areas of vulnera

bility in a community by defining different types of equity. 

The socioeconomic position of the community and sources of 

contamination are examined in relation to the larger context 

of production and economic development. This analysis 

identifies areas of disproportionate impact due to envi

ronmental stress. Bullard divides equity into three major 

categories: (1) procedural equity (the institutional mi

lieu, rules and regulations); (2) geographical or 

distributional equity (the geographical extent of the prob

lem and the attempts to place the problem of contamination 

into a larger context); and (3) social equity (the role of 

class and race through the identification of community 

characteristics). Bullard's approach is one of the first 

attempts to begin to consider environmental equity, but it 

is incomplete. It lacks both an economic and historical 

perspective. 

Bullard's delineations of equity can provide the basis 

for an EEA in combination with elements from the SIA litera

ture. This literature refines the divisions of equity as 



125 

delineated by Bullard and includes consideration of how 

resources are allocated via the economic system. While 

Bullard does not consider the economy, the implementation of 

SIAs have generally ignored the role of class and race. 

Wildman (1990) and Burdge and Robertson (1990) identify 

issues that relate to the conceptualization of social impact 

analysis. These issues are appropriate for an EEA: 

(1) The SIA is a systematic effort to identify, analyze and 

evaluate social impacts of a project or policy within a 

community as a part of the decision malcing process. 

(2) Social impacts affect different aspects of society 

differently. Wildman identifies four sUbsystems: 

-environmental: the biophysical and ecological con

text; 

-socio-cultural: the social values, relationships, 

and culture; 

-political: the organization and decision-making 

aspects; 

-economic: the production, distribution, and allo

cation of resources in society. 

(3) The SIA is a means to identify alternatives to and 

consequences of the proposed course of action, policy or 

project. 

(4) The SIA increases knowledge of both the project/policy 

proponent and the affected community. 
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(5) The SIA should aid in empowering the community by creat

ing a better understanding of its relations in the larger 

community and the state. This should occur through the 

active participation by the affected community. Connor 

argues for a role for the community as "partner not patient" 

(1981) • 

(6) The SIA identifies mitigation and monitoring aspects 

necessary and desirable for the project or policy. 

Using Bullard's notion of different types of equity and 

Wildman's subsystems, the Principles of Environmental Jus

tice can be used to provide the conceptual basis for the 

EEA. Considerations of equity widen the scope of decision

making and the traditional risk assessment process as fac

tors relative to equity and justice forces us to consider a 

broader field of options, variables and consequences. Such 

assessments would extend beyond the technical solutions 

offered by traditional EIAs and begin to identify 1) social 

programs for health assessment and education; 2) long term 

planning to alleviate contamination problems; and 3) methods 

by which the community participates in local decision-mak

ing. Adopting assumptions from political ecology and the 

emerging research on environmental racism, I develop a 

method to examine the relationship of risk and equity 

through an Environmental Equity Assessment (EEA). The EEA 

returns to the original assumptions of the EIS and reunites 

the environment and social activities. 
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The Environmental Equity Assessment 

The fundamental purpose of an EEA, similar to an SIA, is 

in defining and describing equity impacts and outlining a 

"strategy to maximize positive and minimize negative devel-

opmental and remedial impacts" on the affected community 

(Wildman, 1990). The purpose of the EEA is based on the 

assumption that humans have a right to a healthy environ-

ment: the right to clean air, water, and land. The notion 

of a healthy and balanced environment furnishes "a defini-

tion which is all the more important in that it provides a 

yardstick against which infringements of human rights in 

relation to the environment can be measured" (Ksentini, 

1990, 4). 

The First National People of Color Environmental Lead-

ership summit defines a healthy environment as "free of the 

illnesses and disease spawned by environmental degradation 

which affects our children, youth and families" (Race, 

Poverty and Environment, Fall/Winter 1991/1992, 31). A 

healthy environment is further defined as including a safe 

workplace,3 freedom from toxic and hazardous waste4
, and 

3A safe workplace is defined as a place where the 
worker is aware of the dangers and the employer provides 
safeguards to ensure health and safety. The employer cannot 
plan for every contingency but the effort is made to address 
as many contingencies as possible. 'rhe worker should at 
least be aware of the potential dangers as well as the real 
dangers of the workplace. 
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sensitive use of land based on ecological principles. 5 A 

healthy environment is linked to such factors as production 

processes, land use patterns, social arrangements, govern-

mental policy and organization, and corporate objectives and 

priorities. All these activities affect the air, water, and 

land fundamental to an enhanced quality of life. 

Direct threats to the health of the environment (e.g., 

natural hazards, contamination of the water supply, air 

pollution) are identified via the community, government 

agencies or public institutions. These threats subject the 

residents to an environment of questionable health. The EEA 

assesses this health not only in relation to other physical 

activities, but also in relation to political, institution-

aI, economic and social issues. 

Due in part to the fact that people are not living in 

pristine environments, the establishment of a healthy envi-

ronment is based upon activists, governmental agencies and 

4Hazardous wastes are defined by the EPA as by-products 
of industrial production which present particularly trouble
some health and environmental problems. Hazardous wastes 
are toxic, ignitable, corrosive or dangerously reactive 
(Chavis and Lee, 1987). 

Freedom from toxic waste means that both communities and 
workers are not exposed to such material. A healthy commu
nity would not have toxic materials present that would 
effect the physical health and well-being of the environ
ment. 

5Sensitive land use planning based upon ecological 
principles would reflect the integrity of the landscape. 
For example, selective cutting rather than clear cutting 
methods would be used in timber harvesting. 
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corporate entities understanding "old" tradeoffs and accept-

ing "new" tradeoffs. Tradeoffs are the manifestation of 

public policy, as well as economic and social conditions. 

At the simplest and most powerful level, "old" tradeoffs 

have been defined within the context of jobs versus environ

ment6 or as environmental quality as a luxury. Pearson 

writes: 

A widespread but incorrect view holds that envi
ronmental services are mainly amenities. This view 
leads to the mistaken conclusion that environmental 
protection is a luxury (1985, 44). 

To date, "old" tradeoffs have proved to be far too costly 

for minority low-income communities in terms of (1) environ-

mental genocide, (2) the disproportionately harmful impact 

of environmental degradation upon people of color, (3) 

deliberate targeting of communities of color and lands of 

indigenous peoples as dumping grounds for hazardous wastes, 

radioactive materials, and the production of pollutants, and 

(4) policies and practices of environmental racism (Alston, 

6The spotted owl controversy is indicative of this 
approach. The spotted owl has been listed as a threatened 
species. Its habitat, the last remaining old-growth forests 
of the northwest, is to be placed off limits to logging. 
The lumber industry has characterized the ban on old-growth 
logging as having resulted in a loss of jobs. While wood
products jobs have declined by over 6,000 in the last seven 
years, this decline has little to do with the spotted owl. 
Rather, other forces have been at work: (1) the demand for 
raw logs in overseas markets, especially Japan that circum
vent us sawmills; and (2) the rising levels of automation 
have reduced the number of employees in new, automated 
mills. environmental battle as jobs versus the spotted owl 
(National wildlife, February-March, 1990). 
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1992; Bullard, 1991; Lee, 1990; Race, Poverty and the Envi

ronment, Fall/Winter 1991/1992) (see Appendix 2 - Call for 

Action). How tradeoffs are conceived and perceived will 

influence the processes by which a healthy environment is 

defined and ensured - an environmental equity assessment 

identifies "old" tradeoffs and suggests "new" tradeoffs. 

From the perspective of the environmental justice movement, 

"new" or creative and innovative tradeoffs need to be de

fined and implemented. 

Understanding "old" tradeoffs and identifying "new" 

tradeoffs is an essential process of the EEA. In many 

instances, the EEA will be conducted in situations that have 

an historical record regarding contamination and pollution. 

The historical dimension of the risk event provides informa

tion to describe and analyze important elements of the EEA 

(i.e. production processes, public policy, self-determina

tion). The descriptive process of the analysis provides the 

background against which to assess the environmental health 

of the affected community and determine prescriptive ac

tions. These actions are determined in part from assessing 

the historical record and the current situation. 

Due to the complexity of human relations with the envi

ronment from an equity perspective, a typology is needed to 

identify and organize the elements that comprise an EEA. 

Prior to discussing this typology, it is important to make 

several definitional points. First, the following typology 
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is my own, based upon the Principles of Environmental Jus

tice. The defining language for each element is taken 

directly from the principles as adopted by the First Nation

al People of Color Environmental Leadership summit (Washing-

ton, D.C., October 24-27, 1991). (The principles of Envi-

ronmental Justice are reproduced in their entirety in Appen

dix A.) Second, these elements are stated in the form of 

demands, the purpose being to establish a comprehensive, 

fundamental code of conduct relating to matters of environ

ment, equity and justice. Third, the attainment of such 

principles will be difficult at best, but their articulation 

begins the process of addressing environmental matters from 

an alternative moral perspective than that provided by 

traditional assessment practices. 

The fourth point concerns the definition of community. 

As discussed in the first chapter, the definition of commu

nity is defined according to Edelstein's criteria: "any 

residential area located within the identified boundaries 

for a known exposure to some form of pollution" (1988, 6). 

As the EEA is conducted and the various elements are dis

cussed and developed, the community is transformed as dif

ferent lenses of scrutiny are applied and scales change: a 

political analysis will identify a community of which only a 

portion of the contaminated community is a subset, whereas, 

the economic assessment will identify workers and employers 



which may be part of both the political and contaminated 

communities. 
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The fifth and final point is concerned with conceptions 

of power and how this influences the EEA. Equity is inex

tricably linked to power. Essentially, the EEA is about 

power relationships between the community, government and 

industry and their effects upon the environment. The equity 

assessment is concerned with identifying methods to share 

power: how can power be distributed equitably? In imple

menting the EEA a tension exists between advocacy and analy

sis. This methodology is presented with analysis in mind 

but can be altered to accommodate the biases of advocacy. 

This will be discussed further in the analysis of elements 

section. 

The Assessment is expressed in terms of 1) primary goals 

(Table 3.1); 2) elements (based upon the Principles of 

Environmental Justice) that define the primary goals (Table 

3.2); and 3) identification of actions to improve equity. 

The steps to accomplish the EEA will be discussed in the 

following section. The primary goals provide the direction 

for the entire EEA process. 

Defining elements are identified for each of the primary 

goals and provide the framework from which to address equity 

and the environment (Table 3.2). The elements provide 

different perspectives to ascertain the complex relation

ships that are necessarily a part of the social riskscape. 
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The definitions of the elements and the assessment 

procedures of the elements will be discussed in the opera-

tions of an EEA. 

TABLE 3.1: Prl.mary goa I s 

I Goal I Definition I 
Political parity The EEA ascertains political strengths and 

weaknesses of involved parties and agencies, 
to improve education and participation be-
tween such groups. 

Economic balance The EEA identifies the role of production 
processes in creating the environmental prob-
lem of the affected community, to ascertain 
corporate and industrial responsibility and 
governmental culpabilit~. 

Quality of life The EEA affirms a long-term commitment to im-
prove the quality of life for all citizens. 
To promote social and cultural awareness and 
acceptance. To consider wise use of the land 
resource and prevent incidence of pollution 
and contamination. 

Stewardship The EEA places the stewardship of its leg-
acies above short-term considerations so as 
to accrue lasting benefits for future genera-
tions. To identify and guard environmental 
resources. To defend cultural heritage and 
integrity. 

TABLE 3.2: De l.nl.ng e I emen t s 0 f prl.mary goa I s 

I Primary goals I Defining elements I 
Political parity Public policy 

Participation 
Education 

Economic balance Corporate responsibility 
Production processes 

Quality of life Pollution prevention 
Self-determination 
Land use 

Stewardship Ecological policy 
Cultural integrity 

The remainder of this chapter will describe a step-by

step process to conduct an EEA. This will add to the liter-

ature as well as the methodology in conducting assessments 
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that attempt to interrelate the environment and social 

activity. 

operationalizing the Environmental Equity Assessment 

There are several steps in an EEA (Figure 3.1). 

FIGURE 3.1: Operations of an EEA 
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1. statement of environmental problem: 

The EEA is designed to assess any type of environmental 

problem that results in a risk situation or that has the 

potential to become a risk situation. Types of problems 

that may be considered include: water quality, both surface 

and ground, air quality, hazardous waste facility siting, 

wildcat dumps, and pollution and contamination events. 

2. Scoping: 

Scoping identifies and explains the particular risk 

situation and describes the context and parameters to exam

ine the defining elements and assess the primary goals. The 

individuals conducting the EEA (ideally a multidisciplinary 

group with a strong principle investigator) determine the 

frame of reference for the study: is the study primarily a 

reactive project as in the case of remediation? Is the study 

an on-going risk-remediation event? Is the study primarily 

prescriptive in that alternatives are identified to prevent 

a problem from arising? 

The EEA can be conducted by interested persons in the 

community, researchers, community groups, or governmental 

agencies. It is critical to identify the persons conducting 

the EEA and funding sources as this will determine the 

perspective for the entire EEA (e.g., community groups may 

have a different perspective regarding public policy than 

governmental agencies). 
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scoping identifies the location of the affected commu

nity and the concerns of the people living there. Why is a 

particular community chosen for an EEA? What issues are 

relevant to the policy or project? Scoping describes the 

precise parameters of the assessment based upon 1) the 

nature and scope of the event; 2) the size and scale of the 

affected area; 3) the identification of impacts (may extend 

beyond the physical delineation of the problem depending on 

off-site impacts); 4) the significance of identified im

pacts; and 5) the time, expertise and resources available to 

the individual or group performing the assessment. 

3. Information Collection: 

A critical step prior to the element analysis is infor

mation collection. Information must be gathered from a 

variety of sources. Information collection involves the 

creation of cumulative baseline data regarding the risk 

event and the affected community usi.ng information gathered 

via (1) archival research, (2) in-depth interviews, (3) 

surveys or other research instruments. 

One aspect of information collection is assessment: what 

information is available? The EEA is concerned with identi

fying and accumulating available information. The creation 

of new information is not the primary purpose of the EEA, 

although it may be identified as a prescriptive action. The 

availability of background information, technical reports 
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and analysis provide baseline data. Interviews and surveys 

may be conducted later in the EEA process . 
. 

The EEA requires different types of information: a 

community profile provided by the affected community, the 

number and kinds of activist groups present, avenues avail-

able for participation provided by government, informal 

networks. The type of information available can be invento-

ried and information needs identified. Does a community 

profile exist? What is available from the community and 

public agencies that would provide the baseline data to 

begin to develop a community profile? Assessing equity and 

environmental health encourages considering relationships 

between risk and equity beyond the traditional parameters of 

evaluation: economics, politics, and environment. 

Identification of sources is an important step and is 

determined by the nature of the risk scenario. Research 

institutions, governmental agencies (federal, state and 

local), and grass roots organizations are all potential 

sources. Also, repositories of historical documents, photo-

graphs, technical reports, and newspapers need to be exam-

ined. Information regarding the community needs to be 

gathered from local Chambers of Commerce, the Census Bureau, 

government associations and community groups. 

A problem related to information collection is the 

quality of data. Environmental information about a contami-

nated community is almost always incomplete, abstruse, 
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piecemeal, disjunct over time and derived by a variety of 

agencies (DUBois, 1992). Not only do state environmental 

agencies collect information regarding contamination, but 

the federal government, local governments and often, several 

departments within one agency collect relevant data concern

ing environmental conditions. Bureaucracies amass enormous 

amounts of data that may often remain in unobtainable for

mats due to budgetary difficulties (DuBois, 1992; O'Sulli

van-Kachel, 1992). This information may be pertinent for 

the EEA so the researcher must search diligently. 

4. Structure and organization of database: 

The element tables (discussed in section five) are an 

organizational tool. They are one component of structuring 

a database. The tables begin the process of accomplishing 

two objectives of the EEA directly related to the database 

structure: 1) the development of interdisciplinary, inter

organizational approaches to the environment; and 2) in

creasing the understanding and weight given to environmental 

information (Craig, 1990). The EEA provides a venue to 

place information from different agencies together to create 

a broader understanding by both agencies and communities 

regarding environmental problems. 

The implementation of an EEA could initiate the con

struction of a relational database for community groups and 

governmental agencies. It could assist in creating inter

agency and inter-organizational linkages or reveal problems 
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regarding such linkages. with regard to the second objec-

tive, placement of environmental information into such a 

database including information from a variety of agencies 

would create unique databases. Such databases juxtapose 

information in different ways than currently exist that may 

reveal social disparities and environmental relationships 

(e.g., property values and location of landfills). 

Access to sophisticated software (e.g., programs that 

integrate spatial information in overlay format with social 

data, census tract information with land use7
) would make 

the EEA a simpler process, but this is not to sayan EEA 

cannot be done in the absence of such software. The process 

of information collection, organization and assessment goes 

a long way in beginning to organize information from many 

sources. 

4.1 GIS Component: 

While the GIS component is not critical to conducting 

the EEA, its increasing use and development by governmental 

agencies ensure that it will become a more important part of 

the EEA process. GIS has become an important tool not only 

70ne example of such a software program is ARC/INFO. 
ARC/INFO is a software system for managing geographic infor
mation. It brings together geographic analysis and modeling 
capability with a system for entry, management and computer 
display of spatial data. Data from a variety of sources can 
be automatically converted to and from the ARC/INFO database 
format including cellular and image data, US Geologic Survey 
DLG data and scanner data (Environmental Systems Research 
Institute, 1991). 
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for geographers but for resource managers, researchers, and 

city planners. GIS analysis allows the researcher to manip

ulate large amounts of data that possess a spatial logic. A 

spatial matrix is established by dividing the study area 

into a number of zones. The geographic extent and shape of 

each zone is defined by coordinates stored in the GIS pack

age. Detailed representations of the study can be generat

ed, and information of all types can be layered in a comput

er for retrieval at any time. Remotely sensed photographic 

imagery, dealing with land use patterns, water use and 

vegetative cover can be stored. Infrastructure, such as 

transportation routes, water supply systems and schools can 

be mapped. Demographic patterns and population densities 

can be identified as yet another overlay. Information can 

be collected for specific periods of time to create "snap

shots" of socio-economic and environmental patterns and 

identify correlations between such systems. The increasing 

availability of data in digital format will only expand the 

use of GIS technology (Estes, 1990). 

The creation of a GIS would be most effective for only 

some of the elements: land-use, pollution prevention, pro

duction processes. Information for a variety of agencies 

could be inter-related in new and innovative ways to assess 
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the relationship between the technical construction of risk 

and the social construction of risk. B 

Overlays could be constructed to assess the vulnerabili-

ty of the population to a risk situation: income and eth

nicity in relation to the invisible hazard (groundwater 

contamination, air pollution); land use and income; zoning 

and ethnicity, locations of Superfund sites and land use; 

locations of public health clinics. such relationships will 

reveal locations and populations that are disproportionately 

vulnerable to environmental stress. One arena in which 

vulnerability and risk are being explored is in other 

BMost research using GIS has focused on problems of a 
technical nature bringing together data from disparate 
sources in innovative ways: determining groundwater protec
tion areas via land use and groundwater flow (C. Baker, E. 
Panciera, and P. August, 1990); assessment of aquatic re
sources (R. Welch, M. Remillard and R. Slack, 1988); analy
sis of ecosystems and forest growth (R. Nisbet and D. 
Botkin, 1991). Other types of research have involved re
source and city planners: regional water supply use and 
projections (A. Potok, M. Chu, and R. Neighbors, 1990), 
comprehensive planning on a regional scale (IMAGIN, 1991); 
the use of census data and GIS (S. Shultz and J. Regan, 
1990) . 

Risk is used as a conceptual bridge to link GIS and 
policy development through research in environmental moni
toring (Goodchild, 1991). Few articles have been written 
that are explicitly about risk and GIS. But the First 
International Conference/Workshop on Integrating Geographic 
Information Systems and Environmental Modeling (September 
15-19, 1991, Boulder, Colorado) had some interesting contri
butions: D. Rejeski, "GIS and risk: a three culture prob
lem," A. Wislocki, G. Wadge and E. Pearson, "spatial analy
sis in GIS for hazard assessment: a case study from Western 
Cyprus," M. Von Braun, "Risk assessment and management of 
lead," D. Parrish, "EPA region comparative risk project: 
evaluating ecological risk," and P. Lavin "Incinerator 2000: 
the use of GIS for waste disposal facility siting and as
sessment." 
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countries. Researchers are exploring international appli

cations of risk and vulnerability mapping. 9 

The methodology is flexible so that the development of a 

GIS is not critical to conducting the EEA. There are sever-

al reasons for this: 1) lack of accessibility of GIS data-

bases; 2) cost of hardware, software, and technicians; and 

3) lack of compatibility of GIS databases with other types 

of information. All these reasons are changing as software 

becomes less expensive and more user-friendly. But this is 

not to say that a GIS would not be appropriate for the EEA. 

Overlays of pertinent information (i.e. income levels and 

ethnicity with Superfund sites in a particular locality) 

would greatly enhance the message of the EEA. 

The purpose of creating maps for the EEA can be two-

fold: illustration and analysis. If the maps are merely for 

illustration any number of mapping packages are available 

that can produce professional map products at a reasonable 

cost. However, if the purpose of the maps is for further 

analysis, such mapping packages are undesirable as they lack 

9Recent articles that discuss risk and vulnerability 
include: J. Borton and J. Shoham, 1991, Mapping Vulnerabili
ty to Food Insecurity: Tentative Guidelines for WFP country 
Offices, (Relief and Development Institute: London); C. 
Hutchinson, 1991, Uses of satellite data for famine early 
warning in sub-Saharan Africa, International Journal of 
Remote Sensing 12:1405-1421; and J. Mason, J. Haaga, T. 
Maribe, G. Marks, V. Quinn, and K. Test, 1987, Using agri
cultural data for timely warning to prevent the effects of 
drought on child nutrition in Botswana, Ecology of Food and 
Nutrition, 19:169-184. 
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the analytic capability of more advanced programs, such as 

ARC/INFO. Although ARC/INFO is one of the primary softwares 

utilized by governmental agencies to create GIS databases, 

it is costly and difficult to learn. This could be a draw

back for a community-based project as trained personnel 

would be needed. 

Information from many different agencies will often be 

in different formats. Such data will need to be reformatted 

to ensure compatibility with the chosen software program. 

This can be a time-consuming process (Regan, 1992). 

The use of GIS can relate a particular locality to a 

larger region. Determining similar characteristics between 

the case study area and the larger geographical region may 

illuminate potential problem areas. Not only can the GIS be 

used to identify areas of potential problems, but it can 

also be used in conjunction with the EEA process to ask the 

question, why does this area have these particular land 

uses? Construction of a GIS allows the cross-correlation of 

variables that reveal the structured inequalities of our 

society - the inequalities that are often taken for granted 

and are not analyzed in the assessment and decision-making 

process. The old adage, "a picture is worth a thousand 

words" applies to the construction of GIS maps that reveal 

disproportionate environmental stress. 
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5. Analysis of Elements: 

The essence of the EEA is the analysis of the elements. 

To present this information in a consistent and succinct 

manner, a tabular format is utilized outlining the relevant 

topics for each element. These topics includ~~ the element, 

objective, unit of measure, existing conditions, direct 

determinants, contributing factors and trends. Table 3.3 

presents a key to the element tables that follow. The key 

describes the operational assumptions for each topic. 

TABLE 3.3: Key to element tables 

I Topic I Definition I 
Element State element. 

Objective Summarized from the Principles of Environmen-
tal Justice. 

Unit of measure Define most appropriate unit of measure for 
element. 

Existing conditions Describe current conditions. 

Direct determinants Factors that directly contribute to the risk 
situation. 

Contributing factors Factors that keep direct determinants at cur-
rent level. 

Trends Describe historic conditions, context and 
background. 

The element assessment is primarily descriptive and provides 

the context from which to identify the level that primary 

goals have been met and the need to determine prescriptive 

actions. Each table identifies the primary goal the element 

defines and the element. within each element table, infor-

mation is provided to define the "unit of measure" that is 

applied to each element. In some cases, the "unit of mea-
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sure" will have to be a creative assessment of the element. 

For example, cultural integrity and self-determination are 

difficult both to define, identify and measure. The crite

ria used to assess these elements will be discussed in their 

particular tables. In other cases, the "unit of measure" 

will lend itself to easy quantification - i.e. the percent

age of the population in a specific ethnic group or income 

levels in a particular location. In most cases, the "unit 

of measure" will be a descriptive analysis of that element. 

For example, what types of production processes are present? 

What types of pollution prevention methods are employed? 

The "unit of measure" should provide a concrete example of 

the particular element being addressed and a basis from 

which to monitor environmental equity. 

The following topics in each table are defined with 

common questions. For any EEA, the topic's questions are 

tailored to reflect the particular situation. These tables 

present generalized questions to assist the researcher in 

developing specific questions that pertain directly to the 

case study in question. The researcher can create questions 

that suit the case study being assessed. 

The next three topics: existing conditions, direct 

determinants and contributing factors, are interrelated. 

These three topics discuss the current conditions regarding 

the particular element. "Existing conditions" is a general 

statement describing the element with regard to the risk 
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situation. "Direct determinants" identify explicit factors 

that contribute to the current state of affairs. "Contrib

uting factors" distinguish other circumstances and compo

nents that influence and tend to maintain the current state 

of affairs. 

The next topics, "trends" describes the historic condi

tions that created the existing conditions. "Trends" pro

vides the background and historical context for the current 

situation. The context and background of the current situa

tion needs to be understood to interlink the processes of 

the environment with the political, social, and economic 

sUbsystems. The EEA must be historically grounded and 

contextually described to provide a dynamic account of how 

risk is structured between different cultural entities. 

Often, contamination is discovered after the fact, making 

the assignment of blame and responsibility problematic. An 

historical accounting can assist in understanding the pro

cess of development - who have the risk-bearers been and who 

have benefitted from the risk scenario? "Trends" begins the 

process of drawing connections between political, economic, 

social, cultural and environmental process. 

As the EEA is conducted, the elements are addressed in 

an order for presentation chosen by the researcher. This 

order of presentation is based upon the degree of influence 

of that particular element. The degree of influence is 

determined by such considerations as participants in the 
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risk event, identification of responsible parties, evidence 

of a sequence of events, and available information. Some 

topics, such as contributing factors and trends, provide 

background information that may be discussed during a dif

ferent element analysis. 

5.1 Element Tables: 

The following section will discuss each of the elements 

of the EEA and how the assessment of each element is con

ducted. A description of each element is provided and a 

series of tables summarizing the elements follow. The 

format for each element description will follow Table 3.3. 

The elements, public policy, participation and education 

define the primary goal of political parity. Public policy 

(Table 3.4) is concerned with the relationship between the 

community, the decision-makers and the decision-making 

process. Both participation and education refer to informa

tion. Participation (Table 3.5) refers to the opportunity 

the affected community has to become involved in environmen

tal problem-solving. It differs from self-determination 

(Table 3.9) which results due to the community demanding to 

participate. Education (Table 3.6) is the means by which 

the community integrates, dispenses and assesses information 

provided by consultants and governmental agencies. 

Public policy and participation are explicitly about 

power. In an assessment conducted by advocates, the element 

questions would be sharply focused around issues of power-
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sharing. Part of the analysis would include considerations 

such as informal channels available for policy-making as 

well as what types of policy does not get implemented. The 

same consideration is true for participation - what informal 

avenues exist for both community members and power elite? 

Who are these avenues open to? How do they operate outside 

the formal bureaucracy? 

TABLE 3.4: 't PolltJ.cal parl:Y - publlC POllCY 

I Topic I Definition I 
Objective ••. demands that public policy be based on mutual 

respect and justice for all peoples, free from any 
form of bias or discrimination. 

unit of measure Identify decision-making process applied to the 
risk situation. 

Existing condi- What agencies are involved? 
tions 

Direct determi- What has been the result of the implementation of 
nants these policies? 

Contributing Identify conflicting rules. Identify agency juris-
factors dictional conflicts. 

Trends Have rules and regulations changed? 

T ABL E 3. 5 : Po l't' 1 lca I 't parl:y - par t' lClpa t' lon 

I Topic I Definition I 
Objective ..• demands the right to participate as equal part-

ners at every level of decision-making including 
needs assessment, planning, implementation, en-
forcement and evaluation, 

Unit of measure Identify avenues available for participation, 

Existing condi- Who is critical to the participation process of 
tions this particular risk event? 

Direct determi- Is participation encouraged? Are public hearings 
nants sensitive to the special needs of the audience, 

i.e, bilingual? 

Contributing Identify factors that prohibit participation, Le. 
factors location, time of meetings, 

Trends Why has participation occurred? 
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TABLE 3.6: Po l. l.ca l't' I 't parl.:y - e d ucatl.on 

Topic Definition 

Objective ••. calls for the education of present and future 
generations which emphasizes social and environmen-
tal issues, based on our experience and an appreci-
ation of our diverse cultural perspectives. 

unit of measure Identify educational opportunities and programs re-
garding the risk situation. 

Existing condi- Are educational programs offered through other ave-
tions nues besides governmental agencies? 

Direct determi- Who sponsors the programs? 
nants 

Contributing How accessible are such programs? 
factors 

Trends What have been past effort to educate and inform, 
Le. newsletters, public meetings? 

The elements that make up the primary goal of economic 

balance are corporate responsibility (Table 3.7) and produc-

tion processes (Table 3.8). These two elements assess how 

business and industry operate, particularly at the community 

level. The focus has remained largely on government and its 

role through remediation projects. This element would 

ascertain the role of the corporate entity and its relation-

ship to government. The element of production processes 

(Table 3.8) identifies such activity and their waste streams 

to provide an inventory of both polluters and potential 

polluters. 

The advocate assessment would address levels of culpa-

bility between corporate entities and government regarding 

the risk situation. Do members of the corporate industry 

sit on important governmental committees as representatives? 

Are there identifiable informal relationships between gov-
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ernment and industry that do not include community repre-

sentatives? 

TABLE 3 7 E b 1 t 'b'l't · conomJ.c a ance - corpora e responsJ. J. J. :y . · 
Topic Definition 

Objective ••• opposes the destructive operations of national 
and multinational corp_orations. 

Unit of measure Identify operations of corporation involved in the 
risk event. 

Existing condi- How are these operations destructive? 
tions 

Direct determi- How important is industry to the economic well-
nants being of the community? 

Contributing Is this industry important to the general economy? 
factors 

Trends How did this industry develop in this region? 

TABLE 3 8 E b 1 d t' . conomJ.c a ance - pro uc J.on processes · . 
Topic Definition 

Objective ... demands the cessation of production of toxins, 
hazardous wastes, and radioactive materials, and 
that all past and current producers be held strict-
ly accountable to the people for detoxification and 
the containment at the point of production. 

Unit of measure Identify the ability and potential of production 
p_rocesses to _£ollute or contaminate. 

Existing condi- Who is responsible for the risk event? Have pro-
tions duct ion process affected the environment? 

Direct determi- What efforts have responsible parties made to reme-
nants dy the risk situation? 

Contributing Have producers been held accountable for this 
factors resp_onsibility? 

Trends What factors influenced the development of the risk 
event? 

The three elements that make up the primary goal of 

quality of life are self-determination, land use and pollu-

tion prevention. Self-determination (Table 3.9) is particu-

larly appropriate for a risk scenario due to the numerous 

incidents of hazardous situations for low income, minority 
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people (cf. preceding chapter). Self-determination examines 

a community's ability to participate and influence deci-

sions. The elements of land use and pollution prevention 

are suited to the development of a geographic information 

system (GIS). Land use (Table 3.10) identifies the histor-

ic, existing and planned land use and would provide spatial 

information about location, size and scale of environmental 

effects in the community. The element, pollution preven-

tion, (Table 3.11) identifies types and amounts of pollution 

in a particular locality. This element addresses the tech-

llical aspects of the risk situation. 

From an advocacy standpoint, the element of self-deter-

mination is important in assessing activist organizations 

and determining other avenues for access to power. What 

other opportunities can the affected community take advan-

tage of that is outside the avenues provided by governmental 

agencies? 

TABLE 3.9: Quality of life - self-determination 

Topic Definition 

Objective .•• affirms the fundamental right to political, eco-
nomic, cultural, and environmental self-determina-
tion of all peoples. 

Unit of measure Identify active local groups. 

Existing condi- Have citizens groups formed in response to the risk 
tions situation? 

Direct determi- Have community groups received attention and ass is-
nants tance on both a local and national scale? 

Contributing Why have such groups formed? What was inadequate 
factors about their representation through traditional 

avenues? 

Trends Have citizen groups been successful? 
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. ua 1 :y 0 1 e - an use . . TABLE 3 10 Q l't f l'f 1 d 

Topic Definition 

Objective •.• mandates the right to ethical, balanced and re-
sponsible uses of land and renewable resources in 
the interest of a sustainable planet for humans and 
other living things. 

unit of measure Identify types of land use. 

Existing condi- What types of land use are predominant? Do they 
tions represent responsible uses of land and renewable 

resources? 

Direct determi- What zoning exists in the location under study? 
nants What planned land use exists? 

contributing How does planned land use affect the risk situa-
factors tion? 

Trends How have land use patterns evolved? 

TABLE 3.11: ua 1 Q l't y 0 f l'f 1 e - pO U lOn 11 t' preven t' lon 

Topic Definition 

Objective ... calls for universal protection from nuclear 
testing, extraction, production and disposal of 
toxic or hazardous wastes and poisons and nuclear 
testing that threaten the fundamental right to 
clean air, land, water and food. 

Unit of measure Identify types and amounts of pollution or contami-
nation. 

Existing condi- Is pollution or contamination on-going? What meth-
tions ods are employed at the point of production to 

J~)revent Rollution? 

Direct determi- Does the pollution event threaten the fundamental 
nants right to clean air, water, land and food? Does an 

affected community recognize this threat and demand 
the implementation of pollution prevention? How? 

contributing What other physical characteristics of the affected 
factors location influence the extent of the risk event? 

Trends What other types of risk are present in the affect-
ed community? 

The two elements that make up the primary goal of stew-

ardship are ecological policy and cultural integrity. 

stewardship is not only an individual responsibility but is 

also a collective responsibility. It is manifested in 

public policy that encourages ecological programs and an 
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understanding and acceptance of local knowledge exhibited 

via cultural integrity. The element, ecological policy 

(Table 3.12) is critical in linking the processes of produc

tion and pollution prevention with public policy. 

Cultural approaches to a risk event can be vastly dif

ferent between and within communities and solutions deter

mined by local community members innovative; while bureau

cratic and governmental solutions can be disruptive to a 

community (Edelstein, 1988; Lake, 1987; Kasperson, 1983). 

The element, cultural integrity (Table 3.13), describes the 

cultural attributes and make-up of the community. The 

knowledge of the community can be equally valuable as gov

ernment documents and consultants reports to the decision

making process. Local knowledge is important and provides a 

means by which to identify the affected community's perspec

tive. 

An EEA conducted by advocates would place an emphasis 

upon the primary goal of stewardship. The elements are 

fundamentally about changing the current configuration of 

power relationships. Ecological policy demands a voice not 

only for community groups but for future generations and the 

environment. Depending upon the frame of reference, ecolog

ical policies will identify not only remediation projects 

but also consider future forms of participation and policy 

that are explicitly ecological. 
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TABLE 3.12: Stewardship - ecological policy 

Topic Definition 

Objective ••• affirms the need for urban and rural ecological 
policies to clean up and rebuild our cities and ru-
ral areas in balance with nature 

Unit of measure Identify environmental policy that have been imple-
mented to clean-up the pollution or contamination? 

Existing condi- What programs and projects have been initiated for 
tions remediation? What are the tangible results of the 

implementation of environmental policy? 

Direct determi- What is the identified goal of the remediation pro-
nants jects? Is this goal in "balance with nature?" 

contributing Do policies exist that promote a balance between 
factors communities and the environment? 

Trends How did ecological policy come to be implemented? 

. . ewar s lp - cu ura ln egrl :y . TABLE 3 13 st d h' It I ' t 't 

Topic Definition 

Objective ••• honors the cultural integrity of all our commu-
nities, and providing fair access for all to the 
full ranqe of resources. 

unit of measure Identify the social characteristics of the affected 
community cultural events, solidarity. 

Existing condi- How has the affected community experienced the risk 
tions event? Are there health effects?* 

Direct determi- Hew does the community demand attention and receive 
nants resources? 

contributing What was inadequate about community representation 
factors through traditional avenues? 

Trends How severely and for how long have the particular 
community been affected? 

* Health assessments represent another area of the risk assessment. A 
discussion of health assessments has been purposefully avoided due to 
the problematic nature of epidemiological studies. Such studies are 
generally extremely expensive to conduct and yield inconclusive results 
due in part to similar problems as the SIA, that of few completed 
studies and lack of methodology (DuBois, 1992). 

cultural integrity is primarily concerned with assessing 

how the community identifies itself and measures its soli-

darity and power. While demographic data may assist in 
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defining socio-economic characteristics, other information 

is needed. How does the community define the environmental 

problem? How does the community communicate with decision

makers? What groups are active that define the cultural 

identity of the community? What are the fundamental con

cerns of the community? How many sUb-communities are pres

ent within the affected community and do their concerns 

coincide? 

The elements provide a means to integrate the technical 

construction of risk with the social construction of risk. 

The process of element assessment is flexible so communities 

that lack financial resources to create a relational data

base can create a database based upon existing information 

regarding the elements. 

6. Assessment of primary goals: 

Assessing primary goals involves reviewing the results 

of the element analysis and considering the implications: 

What kind of political relationships exist and can political 

parity be achieved? Are there economic imbalances? What 

kind of economic imbalances are there? What is the quality 

of life, based upon the Principles for Environmental Justice 

definition? And what measures are in place that ensure 

adequate stewardship of the environment? What tradeoffs 

have been negotiated? 

In assessing the primary goals, the defining elements 

for each goal are examined (Figure 3.2). Figure 3.2 sche-
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matically illustrates the defining elements (Tables 3.4 

through 3.13) of each primary goal: political parity, eco-

nomic balance, quality of life, and stewardship. The solid 

lines link the defining elements that make up a particular 

primary goal. 

FIGURE 3.2: Assessment of primary goals 

QUALITY OF LIFE POLITICAL PARITY 

Pollution Self-
Participa tion Aducation prevention I- determination f-

~~ ~~ 
Land use Public policy 

STEWARDSHIP ECONOMIC BALANCE 

Cultural Ecological Production Corporate 
f- I-

responsibility integrity policy processes 

For each goal, the following questions are asked: 1) How 

do the defining elements inform and shape a definition of 

the primary goal for the affected community? 2) From the 

information presented in the EEA, can the primary goal be 

adequately assessed or does further information need to be 

collected? 3) What conclusions and tradeoffs can be drawn 

from the elements that define this particular primary goal? 



The last step of the EEA identifies actions from this as

sessment. 

7. Identify actions: 
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"New" tradeoffs or actions will be based on the level to 

which the four primary goals have been met. Actions will be 

different based upon the primary goal. How can representa

tion more adequately reflect the community's needs? Are 

oversight committees and watchdog agencies needed? Do 

education programs need to be instituted? What programs or 

monies are available to maintain a database of the community 

to assess and monitor health? How is property valued? How 

can investment be encouraged in environmentally safe produc

tion practices? 

Actions may be the creation of a new taskforce to facil

itate increased communication and ensure education and 

information flow. The community needs to be informed about 

government procedures and policies. Eschewing the top-down 

approaches of most RAs, TAs, and EISs, the EEA assumes the 

community is an active and equal partner with the decision

makers. Educational programs may be identified that study 

social and environmental issues of the community that result 

from economic, political and production activity. 

Actions may identify alternative strategies that may 

involve less exploitative values toward the environment 

through incentives and compensation. Ecology and its funda

mental assumptions (see Ecology - Chapter Two) are critical 
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in considering alternatives for the allocation of resources 

and for the clean up of contaminated areas. An assessment 

of corporate responsibility in risk situations needs to go 

beyond the judicial decisions that have transpired. 

Actions may also identify the need to create new infor

mation or databases. The elements of land use and pollution 

prevention effectively lend themselves to mapping and can 

create not only a database for the community and government 

but also visual aids to understanding inequities that may 

exist. This element could also be the basis for identifying 

alternative land use and policy decisions. 

Summary 

An EEA begins the slow process of examining the current 

structure of inequity and disproportionate impacts due to 

environmental stress. This descriptive process defines and 

examines different elements and places them into a context 

that recognizes the achievement of social justice as the end 

product. These categories of equity are by no means sepa

rate; the fundamental problem with such an undertaking as an 

EEA is in recognizing the complexity of the interconnections 

that exist in a community with regard to a risk situation. 

It is necessarily a holistic project in that issues related 

to equity address the fUndamental arrangements of society. 

A particular relationship of the environment to the communi

ty has for too long been taken for granted and the increas

ing incidence of contamination demands innovative solutions. 
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The emerging literature on environmental racism is beginning 

to address the intersection between social and environmental 

problems. Both communities and decision-makers need tools 

to address these intersections and the EEA is one mechanism 

to begin the analysis of equi~y and the environment. The 

search for solutions cannot proceed in the same piecemeal 

fashion as in the past, but must attempt an approach that 

reunites humanity and nature. 

The next chapter summarizes the process of implementing 

an EEA within the context of a case study. The case study 

of Tucson, Arizona contributes to the expanding literature 

of the political economy of risk (Watts, 1986; O'Riordan, 

1983, 1986; Whyte, 1986; Kirby, 1990, Waterstone, 1992) the 

everyday nature of risk and adaptations to its pervasive

ness, as well as the literature on environmental justice. 
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TUCSON, ARIZONA: RISK, EQUITY AND COMMUNITY 

In this chapter, the methodology of an EEA is used to 

analyze a contaminated community in Tucson, Arizona. As 

outlined in the previous chapter, the steps to conduct an 

EEA will be followed, each element analyzed and the primary 

goals assessed. This particular case study has a large 

amount of information available but not necessarily all 

types for conducting an EEAj limitations regarding informa

tion for each element will be discussed. The chapter con

cludes with suggested action strategies. The final chapter 

of the dissertation will assess the effectiveness of the 

EEA. 

The case study of Tucson, Arizona is representative of 

many scenarios in the United states - environmental contami

nation has occurred and accumulated over several decades due 

to a variety of activities by federal agencies, private 

corporations and the military. Often, the environmental 

threat is hidden and has occurred over time as in situations 

of groundwater contamination. Many communities in the 

United states are currently contending with the legacy of 
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military-industrial production1 
- in this case, the US Air 

Force and Hughes Aircraft Corporation. 

The following are all characteristics of the Tucson case 

study: (1) groundwater contamination of a public drinking 

water supply, (2) presence, role and responsibility of the 

military and a defense contractor with regard to a contami-

nation event, (3) historic practices of dumping of toxic 

materials, (4) uncertainty regarding the extent and degree 

of contamination, (5) numerous public agencies at the feder-

aI, state and local level that are involved and their evolv-

ing roles, and (6) a low-income, minority group with identi-

fied questions that continue to remain unanswered. Because 

this location contains all these characteristics, it is 

particularly suited for an EEA. 

1The relationship between public health and environmen
tal costs of conventional and nuclear weapons facilities is 
only beginning to be addressed. Jacob writes: 

"The sordid legacy of weapons production at federal 
facilities near urban areas within this country in
cludes contamination from toxic chemicals and from 
radioactive materials ... As of June 1989, 94 military 
bases were on the Superfund list, along with 13 
sites at nuclear weapons production facilities ... ln 
California alone, 19 military bases have been iden
tified as Superfund sites ... pollution from hundreds 
of private industrial sites that develop and manu
facture weapons should be recognized as yet another 
legacy of the weapons production complex" (Jacob, 
1992, 154-155). 
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An Environmental Equity Assessment of Tucson, Arizona 

The following EEA of Tucson, Arizona follows the format 

and numbering sequence as identified in Figure 3.1. 

1. statement of environmental problem: 

Many hazards are apparent in the Tucson area: wildcat 

dumping, Superfund sites, potential chemical spills due to 

proximity to Interstate-10 and the railroad, even the poten

tial of a nuclear accident (the Palo Verde Nuclear Facility 

is located just outside of Phoenix). Water issues are 

critical in Tucson due to dependency upon underground sup-

2 plies for the sole source of water. Therefore, hazards 

related to water are particularly significant, although they 

are not unique to Tucson. 

Groundwater is stored primarily in deep basin-fill 

sediments. Hydrologic studies indicate that part of the 

basin in which Tucson lies is delineated into two aquifer 

zones - the "upper" and "lower" zones (Figure 4.1) (Murphy 

and Hedley, 1984). The upper zone extends to a depth of 

approximately 200 feet and is separated from the lower zone 

by an aquitard, a sequence of clayey deposits approximately 

100 to 160 feet thick. The aquitard eventually narrows and 

disappears resulting in a combined or undivided regional 

2In 1992 - 1993, the Central Arizona Project (CAP) will 
become fully operational to the Tucson Metropolitan area. 
The CAP delivers water from the Colorado River to the cities 
of Phoenix and Tucson (Arizona Department of Water Resourc
es, 1991). 
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aquifer between both upper and lower zones. The lower 

aquifer extends from approximately 300 feet to an unknown 

depth. (Mock, et.al., 1985). 

FIGURE 4.1: Diagram of aquifers in study area 

--South North--

Hughes Access Los Reales Valencia 
Rd. Rd. Rd. 

I 
Tucson International Airport 

Drexel 
Rd. 

Irvington 
Rd. Ajo Way 

Source: Malcolm Pirnie (1988) Feasibility Study for Ground
water Remediation in the Tucson Airport Area, ADWR. 

Groundwater movement generally follows the direction of 

major surface water channels and flows from the south and 

east to the north and west. Micro-fluctuations in groundwa-

ter flow occur due to pumpage patterns, domestic, public 

supply and industrial water users (Mock, et.al., 1985). 

Prior to 1960, groundwater flow was primarily horizontal, 

but water levels in the regional undivided aquifer have 

since declined at a greater rate than the upper aquifer. 



164 

Malcolm Pirnie states, "As a result, groundwater flow from 

the upper aquifer zone to the regional undivided aquifer may 

currently have a significant vertical component" (1988, 7). 

The united states Air Force Plant 44 (US-AFP44), con-

tracted to Hughes Aircraft corporation (HAC), is located in 

Tucson's southside adjacent to the Tucson International 

Airport (TIA) above the divided aquifers. 3 The US-AFP44 

has been identified as the primary source of contaminants, 

specifically trichloroethylene (TCE), present in the ground-

water. Other sources identified include: Burr-Brown, ten-

ants of the Tucson International Airport hangars, west-Cap 

and the Arizona Air National Guard (Figure 4.2). The highest 

levels of contamination have been discovered in the upper 

zone of the divided aquifer. But a migrating plume of 

contaminated ground water extends approximately 4 miles in 

length and 1 mile in width. The northern front of the plume 

has migrated beyond the edge of the aquitard into the re-

gional undivided aquifer (Malcolm Pirnie, 1988). 

Hargis and Montgomery state: 

Historic waste disposal practices at the Hughes 
facility have resulted in percolation of wastewater 
to the regional aquifer system. The continuity of 
the aquifer system and the direction of regional 
ground water movement have enabled contaminants to 
migrate for an undetermined distance northwest of 
the facility property boundary. (1981, 1-43) 

3The US Air Force Plant No. 44 (AFP 44) is a govern
ment-owned, contractor-operated defense manufacturing facil
ity occupying approximately 2,106 acres land southwest of 
the Tucson International Airport. 
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In 1983, the Tucson Airport Area (TAA) - the TIA, surround-

ing industrial sites and neighborhoods - was declared a 

Superfund site. 
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The plume continues to migrate despite a multi-million 

dollar remediation project implemented by HAe (Morrison, 

1992; Elder, 1992). The configuration of the estimated 

outline of the groundwater plume has changed since the 

feasibility studies were completed in 1988. Maps have been 

refined to delineate between areas of 5 parts per billion 

(ppb) or more of trichloroethylene (TeE) and areas with 

trace amounts of TeE, less than 5 ppb (Bagwell, Arizona 

Daily star 22 March 1992; EPA Fact Sheet, January 1992). 

This distinction greatly increases the extent of the ground

water plume (Figure 4.3). 

In Tucson, the contamination of groundwater is mani

fested in reduced water quality that is location specific. 

This contamination has resulted in the closure of specific 

domestic wells. The Arizona Department of water Resources 

states, "the water quality in much of the area [in proximity 

to the TIA and US AFP44] represents potential environmental 

and public health impacts" (Malcolm Pirnie, 1988, 1-19). 

The discovery of a large plume of migrating groundwater 

contaminated with a suspected carcinogen demands immediate 

attention. 

Since the initial discovery of TeE in the groundwater, 

the community has demanded an assessment of health problems 

and their association with elevated levels of TeE as well as 

synergistic effects from various other chemicals detected in 

the groundwater. The community has maintained that due to 
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their minority and economic status their problems have not 

received immediate attention and their concerns remain 

unanswered (Morrison, 1992; Augustine, 1992). 

FIGURE 4.3: Location of TeE plume 
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2. Scoping: 

Scoping includes a description of the following: 1) the 

event, 2) the size and scale of the event, 3) identification 

of impacts, 4) the significance of the impact, and 5) the 

resources available to conduct the EEA. 

2.1 Event: 

In 1981, elevated levels of several organic chemicals 

were discovered in the groundwater beneath the US-AFP44 and 

the HAC on the southside of Tucson, Arizona. Subsequent 

testing revealed wells adjacent and downgradient from the 

HAC facility to be contaminated with TCE, trichloroethane 

(TCA), dichloroethylene (DCE) , chloroform, benzene, xylene, 

and chromium4 (Malcolm Pirnie, 1988). 

Several aircraft maintenance facilities have operated in 

the TAA. One report cited twenty-one potential sources for 

TCE and 20 potential responsible parties (Rampe, 1985). 

While other parties have contributed to the contamination of 

the aquifer, this contamination is considered minor in 

comparison with amounts contributed from the US-AFP44 

(Rampe, 1985; Malcolm Pirnie, 1988). 

Dumping of chemical wastes began approximately forty 

years ago. From that time to the present, various tech-

4These chemicals (with the exception of chromium) are 
organic chemicals. They are used as industrial cleaning 
solvents. TCE has been found to cause cancer in laboratory 
animals (Bagwell, Arizona Daily Star, 29 March 1992). 
Chromium is an inorganic chemical. 
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niques were practiced to dispose of the byproducts and 

chemicals used in aircraft maintenance. While efforts are 

being made to clean-up the large groundwater plume of con-

taminated water that emanates from US AFP44, it remains 

unknown to what degree these past dump sites may continue to 

release contaminants into the aquifer. 

As public drinking water wells were discovered to be 

contaminated with elevated levels of TCE, they were closed 

due to concerns for public safety. As of 1992, 36 wells -

(of which 11 are public water supply wells) have been closed 

due to TCE contamination (Bagwell, Arizona Daily star 22 

March 1992). Currently, Tucson Water (TW)s maintains that 

people are receiving water that meets federal water quality 

drinking standards; therefore, the threat from TCE is pri-

marily historic. 

2.2 Size and scale: 

The size of the contaminated groundwater plume has been 

characterized in a variety of hydrological reports. It is 

estimated that approximately 23,000 acre-feet of groundwater 

contain levels of TCE greater than the federal health guide-

line of 5 ppb (Malcolm Pirnie, 1988). An Arizona Department 

of Environmental Quality newsletter characterized the plume 

as follows: 

STucson Water Company is the city's water department 
established in the late 1800's. 



... groundwater contamination [is present] (where TCE 
concentrations exceed 5 ppb) in both the divided and 
undivided aquifer. other contaminants of lower 
concentrations and much more limited distribution 
include dicloroethylene (l,l-DCE), chloroform, 
benzene, xylene and chromium. The area of contami
nation is greater than four miles long and more than 
a half mile wide. contaminant concentrations are 
higher in the center and decrease toward the outer 
edges of the contaminated area. In addition, two 
smaller areas of contamination are present one to 
two miles east of the main area of contamination 
(ADEQ, 1988, 3). 

The scale of the problem is less well defined. While 
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the plume continues to migrate, Tucson Water (TW) maintains 

that residents receive water that meets all federal health 

standards. What remains unclear, is the extent of histori-

cal contamination and levels of exposure of residents. Who 

has received contaminated water in the past? What are the 

effects of drinking contaminated water over time? 

2.3 Identification of impacts: 

Impacts associated with the groundwater contamination 

include: a) environmental, b) public health and c) economic. 

a) Environmental impacts: 

A large portion of a common pool resource, the groundwa-

ter aquifer, is contaminated with TCE and other chemicals. 

Use of parts of the aquifer is limited due to this contami-

nation. A portion of a valuable resource is therefore, 

unusable. Public water supply wells have been closed to 

ensure that consumers do not receive contaminated water, 

however, some contaminated private wells may still be in use 

(Bagwell, 1992; Malcolm Pirnie, 1988). The plume continues 
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to migrate despite mitigation efforts and the undivided 

aquifer has detectable levels of TCE present. 

Due to its special characteristics,6 TCE is generally 

the first contaminant found in deep aquifers. It may repre-

sent a precursor to other slower-moving chemicals (Arizona 

Daily star, 10 August 1981; Rampe, 1985; Campos-Outcalt, 

1991) . 

b) Public health: 

TCE is a suspected carcinogen. In a report submitted to 

the Pima County Board of Health, Campos-Oucalt states: 

TCE has documented acute toxic effects on the heart, 
liver, kidney, and nervous system. It has chronic 
toxic effects on the liver and intestines. It might 
be a cause of congenital heart defects in humans, 
does not cause abortion or damage to the reproduc
tive system, is a known carcinogen in laboratory 
animals although the excess number of cancers ex
pected from long-term exposure to levels of TCE as 
documented in the Tucson water supply during the 
late 1970's and early 1980's would result in very 
few excess cases of cancer (1991, 5). 

Low level, long-term exposure effects remain unknown 

(Campos-Outcalt, 1991) but are a fundamental concern of the 

neighborhoods adjacent to HAC. 

c) Economic impacts: 

For responsible agencies, economic costs are incurred by 

the actual and potential closure of wells and the imp lemen-

tat ion of mitigation and remediation projects. Initial 

6TCE has the ability to become pervasive in the envi
ronment. It can spread with water, does not attach to the 
soil, nor does not decompose due to bacterial action (Rampe, 
1985; Campos-Outcalt, 1991). 
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studies and reports that characterize the problem need 

funding generally financed with public monies. Another 

economic impact felt specifically by the community is lower 

property values. 

2.4 Significance of impacts: 

Impacts have resulted in significant consequences for 

the affected community: (1) the degree of uncertainty re

garding the effects of TCE and the success of the clean-up 

effort that remains despite years of study by numerous 

agencies and organizations; (2) the persistence of the TCE 

groundwater plume and its perception by the community as an 

invisible threat; (3) the lack of knowledge surrounding the 

extent and scale of past exposure; and (4) the length of 

time spent in implementing remediation projects, the success 

of which remain uncertain. 

2.5 Resources available: 

This project is conducted as a part of an unfunded 

dissertation. The resources for the EEA are extremely 

limited and dependent upon accessibility to facilities, 

information and personnel interested in the project. In

volved parties have provided time for interviews, i.e. 

public officials from TW and activists from local grass 

roots organizations. Public agencies have provided informa

tion at no cost: the Pima county Engineering and Geographic 

Information System (EGIS) furnished digital information 
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concerning land use. The Arizona Remote Sensing center 

(ARSC) has provided access to hardware and software. 

3. Information Collection: 

Due to Superfund designation, numerous documents and 

archival material exist for the TAA and are available at 

several repositories. These are primarily technical docu-

ments prepared by consultants. The major contamination most 

likely occurred in the early 1950s (Rampe, 1985) and due to 

the passage of time, some records are unavailable: early 

disposal practices, amounts and types of materials disposed. 

TABLE 4.1: Repositories for Superfund 

Government Reference Library, Tucson City Hall 
University of Arizona Library, Special Collections 
City of Tucson Main Library 
Arizona Department of water Resources: Tucson and Phoenix 
Arizona Department of Health Services, Phoenix 
Arizona State Document Center, Phoenix 

The US Air Force (USAF) and the Department of Defense (DOD) 

have used the Defense Environmental Restoration Account 

(DERA). This account provided funding in Tucson via the DOD 

Installation Restoration Program (IRP)7 and the result has 

been several documents produced for public comment and 

review. These can be found at the following repositories: 

TABLE 4.2: Repositories for IRP 

City of Tucson Main Library 
University of Arizona Library, Science and Engineering 
University of Arizona Library, Special Collections 
City of Phoenix Main Library 

7The DERA was established by the IRP as the military's 
equivalent of the EPA's Superfund. 
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The repositories identified above provide historical 

documentation specifically related to the Superfund and 

DOD's IRP process. Both of these processes are on-going and 

numerous governmental agencies and personnel have provided 

information. These agencies will be identified and dis

cussed in the element analysis. Also, many consultants 

have been used for both these processes. While consultants' 

reports are cited in the final reports, they are not always 

part of the repositories collection. such reports have been 

located in personal collections of public agents, the Hughes 

Corporation and attorneys. 

Other sources of information include court cases and 

related legal documents, the Tohono O'odham Nation, industry 

records and census data. Several lawsuits filed by affected 

residents of the community have resulted in the collection 

of personal histories, preliminary assessments and models of 

the water distribution patterns. (The court cases are dis

cussed in the "analysis of elements" section.) These re

ports have not become part of the public domain because the 

lawsuits have been settled out of court and access to such 

documents are at the discretion of the attorneys. with 

another court case pending, these documents remain unavail

able. The impending litigation has resulted in limited 

access to information. Interviews with HAC were refused and 

involved citizen groups referred me to their attorneys with 

regard to certain questions. But citizens groups are anoth-
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(These groups will be dis-

cussed in the "analysis of elements" section.) 

A problem with data collection is some information is 

considered proprietary by the company. "Companies can claim 

confidentiality for their response to EPA inquiries if the 

response contains proprietary information" (Rampe, 1985, 2). 

Government data, such as census information, has proved 

difficult to obtain. The Bureau of the Census collects data 

regarding the nation's population and economy. Its princi

ple function is the decennial census and current reports on 

population and housing. To enhance the 1990 census, the 

Bureau developed the Topologically Integrated Geographic 

Encoding and Referencing system (TIGER). TIGER combines 

maps, addresses, and other census geographical information 

into one automated database. Due to delays in the develop

ment of the TIGER system and integrating TIGER into existing 

GIS formats, some types of census data has been difficult to 

obtain (US General Accounting Office, 1990; Shultz and 

Regan, 1990; Regan, 1992; Sanchez, 1992). 
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8 As of September 1992, census block group data regard-

ing specific characteristics (income, ethnicity, age) was 

unavailable. For this reason, census tract data were used 

to compile statistical information about the study area. 

Census tracts used include: 22, 24, 25.01, 37.01, 37.02, 

37.03, 38, 39, 41.02, and 41.03. These tracts roughly 

configure the study area. Although portions of 41.02 and 

25.01 extend outside the boundary of the study area, the 

characteristics are 'not different from those within the 

study area. 

4. Structure and organization of database: 

The structure of this database is based upon the tabular 

format described in the preceding chapter (refer to Table 

3.3). The content is primarily descriptive and analysis was 

conducted based upon available information. Due to the 

nature of the contamination problem, an enormous amount of 

information was available. Creating and collecting new 

information was not a part of this EEA. Collecting and 

assessing existing information dictated the structure of the 

database. 

8A census block is the smallest census geographical 
area. In the TIGER format it will contain approximately 
1000 people (i.e. a city block) in urban areas, and incorpo
rate several square miles (based on physical features and 
political boundaries) in rural areas (Shultz and Regan, 
1990). Census block data do not include information on 
income and labor characteristics. Census block data is 
assembled into census block groups. Census block group data 
do include such information and is the smallest unit that 
specific characteristic data is available (Sanchez, 1992). 
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As discussed in the preceding chapter, the database has 

several components: the analysis of elements, the assessment 

of primary goals and a GIS. This EEA has incorporated the 

analysis and assessment components. The development of a 

GIS for this EEA remains incomplete, but the basis for such 

a GIS is in place. 

4.1 Development of GIS: 

The existence of Pima County's EGIS program and the 

Arizona Land Resource Information System (ALRIS) provides an 

ideal environment to construct an EEA-GIS. Base maps of the 

city and county exist in a GIS, as well as information such 

as land use, transportation and zoning. Census information 

in the TIGER format has only recently become available and 

accessible to the GIS Pima County utilizes. The county is 

only beginning to develop a relational database system 

within its many departments. other departments are creating 

geographical overlays such as flood plains, water quality, 

wildcat dumps and landfill locations. 

ALRIS has also developed baseline information regarding 

hydrological basins, hydrology, public survey system, trans

portation, and soils for the entire state of Arizona. Due 

to the regional nature and scale of these data, they provide 

good general information, but detailed site-specific infor

mation is not available. Maps constructed for the EEA study 

site need to be at a site specific scale. ALRIS is current-
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ly developing a relational database of which EGIS will be a 

participant. 

EGIS was developed by Pima County, funded by public bond 

monies. The monies to develop the GIS have been spent. Due 

to budgetary difficulties, the county can only provide 

limited funding for the new department. EGIS has determined 

that it must charge the public for services and at the same 

time attempt to create a profit. For my dissertation, all 

information was provided gratis, however, my contact made it 

very clear that this would change. 

5. Analysis of elements: 

The ten defining elements discussed in the previous 

chapter are analyzed. The structure of the element analysis 

provides the framework from which to conduct the EEA. For 

each element the appropriate table in the preceding chapter 

is referenced and the topics are identified with their 

specific questions. 

The particular order of presentation of the elements was 

chosen due to the numerous technical documents that describe 

the on-going remediation projects and the high profile that 

HAC maintains in the Tucson area. The sequence of events 

regarding the risk event began with the siting of military 

industrial activities in Tucson. The analysis of the ele

ments is presented in the following order: corporate re

sponsibility, production processes, pollution prevention, 
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land use, public policy, ecological policy, cultural integ-

rity, self-determination, participation, and education. 

5.1 Corporate responsibility: (Table 3.7) 

Unit of measure: Identify corporations and their opera
tions that have affected the environmental quality in the 
TAA. 

Industrial activity in Tucson's southside include air-

craft manufacture and maintenance, electronics components 

manufacture and assembly facilities, fire drill training 

areas and landfills. Several corporations and governmental 

entities have been cited as responsible for the contamina-

tion of the groundwater. These corporations, governmental 

entities and their operations are included in Table 4.3. 

Existing conditions: Are the operations of the above 
entities destructive? 

This question is indicative of the contentious nature of 

the EEA. The first step in addressing this question is in 

defining destructive tendencies and identifying to whom such 

tendencies are destructive. This question also provides an 

example of how scale affects the EEA. 

Such operations as aircraft maintenance and production 

of electronic components can be considered relatively benign 

as they relate to civilian economic life. Ensuring the 

safety of commercial aircraft is a benefit as lives and 

property are protected via preventative activities. The 

production of electronic components have greatly enhanced 
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communications, computer technology and information storage. 

However, the by-products of these activities and their 

related waste-streams have caused environmental damage 

locally and therefore, have a destructive tendency. 

The products of military contracts and activities have 

destructive tendencies. The output of military contracts, 

particularly at HAC has been the production of weapons 

systems. The purpose of weapons systems is to create deter

rents to war due to their destructive capability. Weapons 

systems produced by the HAC and US-AFP44 are weapons that 

can cause damage beyond the local environment anywhere in 

the world depending upon policies related to national secu

rity. 

The by-products of military contracts have resulted in 

environmental degradation in the form of contamination, a 

destructive tendency. Military operations, their contrac

tors and other branches of the US government have maintained 

exemptions from US environmental law; the US military has 

had the freedom to pollute for many years (Jacob, 1992). 

Only recently, has the level of contamination from military 
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TABLE 4.3: Corporate entities and their activities 

CORPORATE ENTITya ACTIVITY 

Hughes Aircraft Com- Weapons production and classified defense-re-
pany (HAC)/US-AFP44 lated work has been awarded to HAC since 1951 

at the US-AFP44 and is on-going. Such work 
includes plating metal finishing operations 
and electronic circuit board production. 
Weapons production includes: the Falcon air-
to-air missile, the Army's TOW missile, the 
AF Maverick missile, the Navy's Phoenix mis-
sile and the Marine Corps' Angle Rate Bombing 
System (Department of Defense newsrelease, 
1985) • 

Consoligated Aircraft Operated from 1942 to 1948. New aircraft 
Company (CAC) modification, intermittent paint stripping 

and repainting, enodizing, electroplation and 
degreasing. 

Grand CentralbAir- operated from 1950-1954. Modification of 
craft Company (GCAC) aircraft including parts cleaning, paint 

stripping, degreasing and plating. 

Douglas Airl?raft Operated from 1954-1958. Modifying and test-
Corporation (DAC) ing aircraft, components assembly and over-
(reorganized as hauling of commercial aircraft and flight 
McDonnell-Douglas training. 
Corporation) 

Arizona Air National In operation from 1958 to present. Aircraft 
Guard j AANG ) and motor pool vehicle maintenance. 

General Dynamics (GD) Operated as a consultants on various defense-
related projects with HAC. Has also been a 
tenant in the Tucson Airport Authority han-
gars. 

west-Cap Arizona In operation from 1963 to present. Electron-
(WCA) ics components manufacturing. 

Burr-Brown Research In operation from 1965 to present. Manufac-
(BBR) ture of microelectronic components, including 

etching and build-up of electronic circuit 
boards. 

aThese corporate entities were chosen for examination because they are 
implicated in the impending lawsuit and have been consistently cited in 
the available documents as responsible for the contamination event. 

bNumerous tenants have occupied the Tucson Airport Authority hangers 
located west of the TIA since 1942. The tenants included in the table 
had a long period of tenancy. 

Sources: Rampe, J. (1985) Remedial Investigation, Vol. III; Department 
of Defense (1986) Remedial Action Plan: Plant Number 44, USAF; Malcolm 
Pirnie (1988) Feasibility Study for Groundwater Remediation in the 
Tucson Airport Area, ADWR. 
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installations and facilities come to light - most dramati

cally at the Rocky Flats Nuclear Facility in Colorado. 9 

Direct determinants: How important is this industry to the 
economic well-being of the community? 

The production processes related to the above industries 

and military contracts are important to the TUcson economy. 

The following employers are located in Tucson's southside 

and are among the top fifty in southern Arizona (Table 4.4). 

TABLE 4.4: Major employers of Tucson's southside 

Employer FTE* 

Davis-Monthan 7105 
AF Base 

HAC 5200 

AANG 1237 

AiResearch 1052 
Electronic 
Systems 

Burr-Brown 1040 

Rank 1992 Payroll 

4 $181,181,608 

6 217,816,000 

25 36,476,862 

23 N/A 

26 39,215,000 

*FTE: employment in terms of full-time equivalent 

Source: Tucson Newspapers (1987) Tucson Market Profile; Arizona Daily 
Star (29 March 1992) "Special Report: star 200, The Major Employers of 
Southern Arizona. 

9The Rocky Flats Plant is located approximately 15 
miles northwest of Denver. The plant facility has over 100 
inactive waste sites. In 1990, "approximately 60 pounds of 
plutonium dust were reportedly discovered in the plants' 
ventilation system, raising fears about the ineffectiveness 
of the plant's filtration system and the possibility of 
unreported releases of plutonium into surrounding communi
ties" (Jacob, 1992, 165). The plant was closed due to an 
apparent collapse of safety standards enforcement (Kirby, 
1992) . 
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HAC is the nation's largest defense electronics con

tractor. It is undergoing major restructuring and is clos

ing facilities in Southern California. Restructuring plans 

entail reducing their workforce by 9,000 and closing 92 

facilities primarily in Southern California. HAC has also 

acquired several weapons lines from General Dynamics and 

plans include consolidating these systems with the Hughes 

missile lines (Herr, Arizona Daily Star, 1 July 1992, 

sec.A:1). HAC will potentially relocate 1,000 to 4,000 jobs 

from California to the Tucson area. In 1992, the local 

plant employs 4,600 people (Herr, Arizona Daily Star, 2 July 

1992). To encourage HAC to relocate to Tucson, a tax-incen

tive package has been developed by the Arizona legislature. 

Legislators point out that effects of this package are long

term as "high wages 'ripple' through local retailers at 

least three times boosting other jobs not directly related 

to the Hughes plant" (Herr, Arizona Daily star 26 June 

1992) . 

The importance of these industries to the contaminated 

community is difficult to ascertain. The 1990 Census pro

vides information regarding the types of industry and occu

pations and these have been compiled for the study area in 

relation to metropolitan Tucson (Table 4.5). It reveals 

that the top three occupations in the study area are cleri

cal (13.6%), service positions (17.4) and precision produc

tion and repair (17.9). This may indicate that residents 



TABLE 4.5: occupations of study area and metro Tucson 

Occupation* study Area 

Employed persons 16 
years and over 

26,120 

Executive, administra- 1,788 
tive and managerial 

Professional specialty 1,579 

Technicians and related 745 
support 

Sales 2,757 

Administrative support, 3,560 
clerical 

Private household 205 

Protective service 534 

Service 4,546 

Farming, forestry and 827 
fishing 

Precision production, 4,671 
craft and repair 

Machine operators, as- 2,079 
semblers and inspectors 

Transportation and mate- 1,315 
rial moving 

Handlers, equipment 1,524 
cleaners, helpers and 
laborers 

% 

6.8 

6.0 

2.9 

10.6 

13.6 

0.8 

2.0 

17.4 

3.2 

17.9 

8.0 

5.0 

5.8 

Metro Tucson 

179,702 

19,055 

28,166 

8,403 

22,867 

27,641 

1,056 

3,865 

27,786 

2,789 

19,469 

6,871 

5,699 

6,035 

% 

10.6 

15.6 

4.7 

12.7 

15.4 

0.6 

2.2 

15.5 

1.2 

10.8 

3.8 

3.2 

3.4 

*Occupation categories are derived from the 1990 Census. 

Source: 1990 Census of Population and Housing. 

184 
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of the study area provide support services for the defense 

contractor industries, but more information is needed. 

The Pima Association of Governments (PAG) conducts 

t · f' t . d h 10 d . ex enslve surveys or 1 s Rl es are Program an complIes 

information regarding vehicles miles traveled, distance to 

work, and type of transportation for employers with at least 

(500) employees. This information is considered proprietary 

and is available at the discretion of the employer. It 

would provide data regarding where employees work in rela-

tion to their workplace. Such information may provide some 

indication of the economic importance of the particular 

employer to the contaminated community. 

contributing factors: What is the relationship of these 
industries to tho general economy? 

A 1987 Market Profile of Tucson, identified Arizona as 

one of the top ten states in the US for electronic employ-

ment with 61,000 jobs (Tucson Newspapers, 1987). Not only 

is HAC the nation's largest defense electronics contractor 

but it is also the state's largest defense contractor. 

In 1992, the state legislature adopted a budget that in-

cludes generous tax incentives to HAC to ensure their place 

in the economy of Arizona. Budgetary incentives include $25 

million in tax credits if HAC creates 2500 new jobs in 

10The Rideshare Program is a cooperative program be
tween business and PAG to promote carpooling and employer
sponsored van pooling. 
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Arizona and corporate income-tax credit for property tax 

paid (Herr, Arizona Daily star, 26 June 1992). 

Trends: Why did aviation and military production processes 
locate in Tucson? 

Tucson has been a strong aviation center since the turn 

of the century. During the Mexican Revolution, us army 

airplanes patrolled the border to monitor revolutionary 

activity in northern Mexico. us military forces increased 

along the US-Mexico border during World War I due to in-

creased military air traffic between California and Texas 

and concerns that Germany would infiltrate Mexico 

(Sonnichsen, 1987). In 1919, Tucson was chosen as the site 

for one of thirty-two official army landing fields in the 

us. 

During World War II, Tucson's airfield was expanded from 

300 to 1600 acres and handled the war's largest bombers 

(Broman, 1966). Hangars were built to accommodate Consoli-

dated Aircraft Company's (CAC) assembly plant for B-24s. 

Tucson also became a training installation for pilots. 

Howard wrote: 

On account of its favorable climate and great ex
panses of unoccupied land, the state became one vast 
training center for troops who had to be conditioned 
for desert warfare in Africa, for engineers testing 
military equipment, and especially for young men 
learning to fly. (1976, 443) 

After World War II, investment in defense related act iv-

ity continued with a $1.5 million expansion of Davis-Monthan 
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Air Force base and construction by HAC of a large defense 

plant for the Air Force. The US-AFP44 began operations in 

1951. It has been a primary production facility for major 

weapons systems for the armed services and has been an 

integral part of the US national defense system (Department 

of Defense, 1986). 

In 1950, General Central Aircraft Company (GCAC) dis

placed CAC and became the largest military airplane modifi

cation center in the us. World War II bombers were readied 

for the Korean War. Between 1951 and 1952, GCAC employed 

over 4,000 workers. In 1954, Douglas Aircraft corporation 

(DAC) took over GCA. The arrival of jet airplanes to Davis 

Monthan Air Force Base resulted in a loss of contracts for 

GCAC and the workforce was reduced to 300 employees. DAC, a 

new defense contractor to the area was willing to make 

investments during difficult economic times. One area 

businessman recalls, "The town would have given them any

thing to come in" (Arizona Daily star, 21 April 1983, 

sec.A:1) • 

Of the aircraft corporations that came to Tucson in the 

1940s and 1950s, HAC has maintained a large workforce (8300 

employees in 1986, Tucson Newspapers, 1987) and supported 

over 700 subcontractors in Arizona (Gary, Arizona Daily 

star, 29 June 1992). While HAC has chosen to leave Califor

nia and consolidate its operations in Tucson, the company 

has been reducing its workforce since 1990. By the end of 
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1992, the local plant will employ 3800 people (Herr, Arizona 

Daily star, 1 July 1992). This is due in part to the end of 

the Cold War and the need to convert military markets to 

civilian needs (Gary, Arizona Daily star, 29 June 1992). 

5.2 Production processes: (Table 3.8) 

Unit of measure: Identify the potential and ability to 
pollute of production processes of HAC and other responsi
ble parties in the TAA. 

The production processes identified in "corporate re-

sponsibility" use a variety of chemicals. The following 

table provides a summary of disposal methods and waste types 

(Table 4.6). 

Surface discharge practices were ongoing from the 1940s 

through the 1970s. The aircraft and electronics facilities 

used the following methods to dispose of waste: (1) dis-

charged liquids (both treated and untreated liquids) to soil 

on-site resulting in surface run-off to area drainage sys-

terns; (2) flammable wastes were ignited in unlined fire pits 

and extinguished with water resulting in on-site infiltra-

tion of soils; and (3) on-site waste disposal of solid 

wastes (drums, barrels, and metal scraps were buried in 

trenches, pits and unlined landfills) (Department of De-

fense, 1986; Rampe, 1985; Malcolm Pirnie, 1988; Hargis and 

Montgomery, 1981). 
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TABLE 4.6: waste types and disposal methods 

Facility 

HAC/US
AF44 

CAC 

GCAC 

DAC 

AANG 

BBR 

WCA 

waste type 

Degreasers and other chemi
cals including TCE, tolu
ene, methylisobutyl ketone, 
acetone, isopropanol, isbu
tyl acetate, xylene, chro
mium, cyanide. 

Lacquer thinner, paint, 
chrome, solvents. 

TCE, solvents, plating 
wastes containing chromium. 

Solvents, plating wastes, 
detergents. 

TCE, methyl ethyl ketone, 
toluene, carbon tetrachlo
ride, acetone, TCA. 

Freon, trichloroethane, ac
ids, heavy metals, 
chromium. 

TCE 

DisQosal method 

Surface discharge on-site 
to pits, ponds, unlined 
ditches; on-site burning; 
wastewater treatment with 
discharge to lined holding 
ponds on-site. 

Surface discharge to un
paved areas. 

Surface discharge to paved 
areas into an open wash; 
recycling to manufacturer; 
hauling for disposal off
site; TAA landfill. 

N/A 

oil water separator fol
lowed by on-site disposal 
to soil; hauling to dis
charge to sewer; burning in 
TAA firedrill pits; con
tract hauling. 

Surface discharge to soils, 
sanitary sewer; hauling to 
Los Reales landfill; 
hauling by scavengers; con
tract haulinq. 

Disposal to floor drain 
with uncertain discharge 
location. 

Source: Rampe, J. (1985) Remedial Investigation, Vol. III; Department of 
Defense (1986) Remedial Action Plan: Plant Number 44, USAF; Malcolm 
Pirnie (1988) Feasibility Study for Groundwater Remediation in the 
Tucson Airport Area, ADWR. 

Existing conditions: How have past disposal practices of 
the production processes affected the environment? Who is 
responsible for the contamination event? 

See scoping: size and scale for effects of past disposal 

practices on the environment. 

In numerous technical documents the HAC facility has 

been identified as the most likely source of chemical con-
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stituents found in the existing contaminated groundwater 

plume (Rampe, 1985, Malcolm Pirnie, 1988, Hargis and Mont-

gomery, 1981). In 1985, the Department of Water Resources 

contended there was a single plume originating from Hughes 

Aircraft Corporation and exacerbated by additional "plugs" 

from other aircraft companies that were tenants of the 

Tucson International Airport. GCAC and CAC companies have 

also been identified as contributors to the groundwater 

contamination. An executive summary on the Remedial Inves-

tigation states: 

... the lack of relatively high levels of TCE and 
chromium in water from monitor wells immediately 
downgradient of the Hangar area indicate that this 
area is probably not the source of much of the high 
TCE contents in the main plume (Schmidt, 1985, ES-
1) • 

GCAC and CAC are no longer in operation (Malcolm Pirnie, 

1988). But other corporations that have since become ten

ants at the Tucson Airport Authority Hanger are also impli-

cated in the groundwater contamination: McDonnell Douglas 

and General Dynamics. 

There exist two smaller "pockets" of contaminated 

groundwater located east of the main plume. Potential 

sources of TCE in this area include the Arizona Air National 

Guard, Burr-Brown, and the west-Cap facilities. The area to 

the east of the main plume has been delineated as a separate 

Superfund site. The Arizona Air National Guard, Burr-Brown, 

and West-Cap are cooperating in clean-up efforts. These 
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"pockets" of TCE contamination are distinct from the main 

plume. 

Direct determinants: What efforts have responsible parties 
made to clean-up the contaminated groundwater? 

The USAF and HAC have constructed remediation and recla

mation projects costing approximately $27 million11 (DOAF 

Newsrelease, 1985; Malcolm and Pirnie, 1988). HAC and the 

USAF have also constructed a $44.2 million complex to treat 

metal-contaminated soil from ponds used since 1977 for 

waste-water treatment. Also, HAC has built a $7 million 

waste-water treatment system for on-site recycling of water 

and metals (Bagwell, Arizona Daily Star, 16 October 1992). 

In 1992, the City of Tucson is overseeing construction and 

operation of a $30 million central packed tower aeration 

facility (Malcolm Pirnie, 1988; Arizona Daily Star, 15 

January 1992). 

Contributing factors: Have producers been held account
able? 

Producers have reluctantly accepted responsibility and 

accountability. During the early 1980s, HAC was uncoopera-

tive with governmental agencies and the surrounding neigh-

11 In the air stripping method, contaminated water is 
drawn from the ground and processed to remove organic con
taminants such as TCE, DCE, TCE. Emissions from the air 
stripper go through granulated activated carbon prior to 
release into the atmosphere. A treatment system is included 
in the facility to remove chromium contamination from the 
groundwater. The treated water is then reinjected into the 
aquifer (Malcolm Pirnie, 1988). 
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borhoods regarding information concerning TCE contamination. 

In conjunction with EPA, HAC had sampled several wells and 

collected soil samples on their property in March 1981. The 

EPA requested these results in July 1981. HAC paved over 

the EPA sampling sites located at US-AFP44 and refused to 

release water quality information (Arizona Daily star, 28 

September 1981). Over the course of a year, Hughes main-

tained the results were for their own studies and attorneys 

and did not release the information until July 1982. Also, 

it was not until this time that the USAF and HAC agreed to 

accept some level of responsibility in the contamination and 

to clean up wells found to be traceable to US AFP44. 

This early effort to deny responsibility and protect 

sensitive information from public scrutiny contributed to an 

atmosphere of mistrust between community residents, govern-

mental agencies and the responsible parties (CAG Minutes, 15 

June, 1987). This will be further discussed in the element 

of IIself-determination. 1I 

Trends: What factors influenced the development of the 
contamination event? 

Disposal of waste began in 1942 with the location of the 

CAC airplane refitting facility. IISince then, approximately 

20 facilities potentially capable of releasing hazardous 

materials have been operated in the Tucson Airport Area 

(TAA)II (Malcolm Pirnie, 1988). Disposal practices changed 
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over time due to changing laws and attitudes regarding the 

disposal of such materials. 

The USAF carefully notes that its facilities were con-

sidered "state of the artll and always met \vith the standards 

and regulations of the state and local authorities (Depart-

ment of Defense, 1986). "state of the art" refers to the 

best available technology, practices, or techniques. Rules 

and regulations require that certain standards are met when 

attempting to prevent pollution and contamination. such 

rules do not necessarily demand "state of the art" tech-

niques and industry can utilize methods that meet the mini-

mum requirements. Or industry can use some "state of the 

art" techniques (i.e. double-lined clay retaining ponds for 

toxic materials) and not use other types (electronic devices 

that can detect leaks). In practice, claims of "state of 

the art" techniques appear to be meaningless as levels of 

contamination continue to accumulate despite the implementa-

tion of such practices. Although legally, "state of the 

art" techniques can be used to protect polluting industries. 

5.3 Pollution prevention: (Table 3.11) 

unit of measure: Identify types and amounts of pollution 
or contamination. 

See scoping: size and scope for amount of groundwater 

affected. organic and inorganic compounds have been detect-

ed in the TAA and are not naturally occurring in ground-
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water. Table 4.7 identifies the types of chemicals detect-

ed, their use and potential health effect. 

TABLE 4.7: Chemical compounds associated with the contamina
tion site, their uses and health effects 

Chemical Use Health effects 

TCE Metal degeaser Suspected carcinogen; long-
term exposure results in 
liver damage. 

1,1-DCE Co-monomer in the produc- Mutagenic; long term expo-
tion of polymers. sure results in liver dam-

age. 

1,2-t-DCE Solvent for fats, phenols, Data is not available. 
and camphor, fermentation 
retardant, additive to dyes 
and lacquers. 

Chloro- Used in the manufacture of Long term exposure may pro-
form fluorocarbon refrigerants mote carcinogenesis. 

and plastics; solvent, 
cleaning agent and fumi-
gant. 

Benzene Used in the manufacture of Hematological poison. Caus-
organic compounds, plas- es leukemia, aplastic ane-
tics, resins, fuel, dyes mia and immune system de-
and paints. pression. 

Xylene Solvent for paints, inks, Produces central nervous 
adhesives, component of system disturbances; long 
detergents. term effects result in liv-

er damage. 

Chromium Used in alloy, pigments, Mutagenic. 
leather and textile manu-
facture, and wood 
preservatives. 

Source: Malcolm Pirnie (1988) Feasibility Study of Groundwater 
Remediation in the Tucson Airport Area, ADWR; PRC Environmental Manage
ment, Inc. (1985) Toxicology Handbook, prepared for US-EPA, TR-693-21A; 
National Academy of Sciences (1991) Drinking Water and Health. 

TCE has been discovered in the groundwater at concen-

trations up to 400 ppb. "High concentrations of TCE appear 

to be associated with concentrations of other organics," as 

lower amounts of the constituent chemicals are also present 

(Malcolm Pirnie, 1988). 



Existing conditions: Is pollution and contamination on
going? 

The disposal methods of the past are no longer prac-
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ticed. waste products for HAC are currently disposed of in 

off-site locations (Malcolm pirnie, 1988). Off-site hauling 

of such materials results in displacing the disposal problem 

to other areas (cf. the introductory chapter). 

Direct determinants: Does TCE contamination threaten the 
fundamental right to clean air, water, land and food? 

For households hooked up to the publ-ic water supply 

system, the safety of their water is ensured by TW to meet 

all federal safety standards. Any wells found to have 

elevated levels of TCE (above 5 ppb) are closed (Elder, 

1992). All private water companies located within the 

groundwater contaminated area have been purchased by the 

city (Kay, Arizona Daily star, 24 May 1985). For households 

with individual privately owned wells the presence of TCE 

does represent a threat to the fundamental right to a clean 

water supply. Such households can request water sampling 

through the City and if elevated levels are discovered, they 

have the option of hooking into the public water supply 

12 system (Elder, 1992). The following table (Table 4.8) 

12In september of 1982 the Arizona Daily star published 
its first "people" story regarding the TCE contamination. 
The Carranza family had used their private well since the 
late 1970's; in 1982, levels of 306 ppb of TCE were discov
ered in the well. The City suggested that they hook up to 
the city system at a cost of $300.00 plus additional plumb-



196 

displays the total number of housing units in the study area 

and in metropolitan Tucson and the types of water supply 

residents are dependent upon. According to the census 

figures, approximately 6.5% of the people in the study area 

are dependent upon private wells. These figures are proba-

bly low since many private wells are in use that remain 

unknown or unreported (Dos Santos, 1992). 

TABLE 4.8: Housing and water 

Study Area Metro Tucson 
% % 

Total housing 25,350 183,338 
units 

Public water sup- 23,580 93 181,165 99 
ply 

Individual drilled 1,620 6.0 1,915 1.0 
\ole 1 1 

Individual dug 115 0.5 138 .07 
well 

Other 35 0.1 120 .06 

Source: Figures compiled from 1990 Census of Population and Housing. 

The remediation projects also may present another area 

of potential contamination. Concerns exist in the sur-

rounding neighborhoods that the air stripping method utiliz-

ing aeration towers will not capture the TCE removed from 

ing costs. Thomas Jefferson, the Tucson Water spokesman, 
stated: "Through the investigation, when we determine some
one is the polluter and liable, it won't be too difficult 
for the Carranzas to recover damages. Hopefully, we'll get 
this straightened out. We'll discover who polluted the 
Carranza's well" (Arizona Daily Star, 12 September 1982, 
sec. B: 1) . 
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the water and will become a potential hazard when released 

into the atmosphere. 13 (Bagwell, Arizona Daily star, 22 

March 1992). Remediation plans also include burying a 

pipeline along South 12th Avenue to carry polluted water to 

the city's treatment towers. Concerns exist regarding 

feasibility and safety of this pipeline (Bagwell, Arizona 

Daily Star, 1 July 1992). 

Contributing factors: What other physical characteristics 
of the study area influence the contamination event? 

Movement of the contaminated plume is dependent upon the 

characteristics of the aquifer. Groundwater moves at vari-

ous rates depending upon the permeability and gradient of 

the aquifer. Due to the structure of the aquifer, the rate 

of travel and the vagaries of flow and distribution the 

movement of contaminants can be difficult to determine 

(ADWR, 1987). The Department of Water Resources developed 

computer models to determine various scenarios of how the 

plume moved. Estimates for groundwater flow velocities in 

the TAA range from 350 to 710 feet per year (Schmidt, 1985). 

It is reasonable to believe that the current dis
tribution of contaminants is the result of both the 
regional groundwater flow pattern and the influence 
of groundwater pumping. Regardless of the exact 
causes of migration, it is clear that contamination 
continues to migrate (Mock, et ale 1985, 106). 

13TW contends that the air strippers will emit a couple 
of tablespoons of TCE per day and is not a health threat or 
significant atmospheric contaminant (Bagwell, Arizona Daily 
Star, 22 March 1992). 
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Flow patterns are also affected by local demand versus 

demand at other locations, pumpage rates, time of day, and 

proximity to boosters and reservoirs. Wells connected to 

the city system allows water to travels in a variety of 

paths to reach customers. According to TW, determining the 

historic levels of exposure of any individual to TCE is 

problematic. Although, only certain wells within the public 

water supply system were found to be contaminated, system 

distribution reached beyond the areal extent of the ground

water plume. Exposure to TCE by area residents has been un

equal, depending upon: (1) proximity to wells; (2) when city 

bought private companies; and (3) distribution of water by 

Tucson Water. Levels of TCE could be different for any 

given day and location due to water demands, pumping rates, 

and levels of dilution caused by mixing of water in various 

reservoirs (Elder, 1992). 

TW has maintained records of pumping rates, water de

mands and flows that date from the 1950s to the present. 

But these records do not include information regarding TCE 

levels until the 1980s, several years after TCE was discov

ered in the groundwater. The dimensions of historical 

contamination remain unknown due to a lack of past data 

regarding levels of TCE. During the early 1980s, no federal 

or state guidelines for exposure to TCE existed, the only 

existing standard was from the state of California - 5 ppb 

(Arizona Daily star, 4 August 1981). Also, prior to 1981 no 
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information existed regarding levels of TCE in the groundwa

ter; this is partially due to the lack of sensitive sampling 

equipment to detect such levels (Arizona Daily star, 15 July 

1981; Rampe, 1985). TW's records of pumping rates and 

numbers of people served may provide information regarding 

water pathways and coupled with computer models may provide 

some answers. But few records are available from the pri

vate water companies to approximate early exposure levels. 

Another problem concerning the contamination event is 

the amount of contaminants that continue to percolate into 

the groundwater. The vadose zone (soil depth) is variable 

and in some places is 100 feet thick. Some soil sampling 

has been conducted but is costly. A DOD-Hughes report 

states: "Residual concentrations of TCE, TCA and DCE in the 

soils in this area are low, and indicate that these aban

doned pits are no longer sources of contamination" (DOD, 

1985). A hazardous waste specialist from the Arizona De

partment of Health Services states: "No one is out there 

trying to find out how much is entering the groundwater. We 

don't know how much is in the vadose zone and is still 

percolating down" (Kay, Arizona Daily Star, 23 May 1985, sec 

C: 7) • 
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Trends: Are there other types of industry that may affect 
the quality of life? What other types of risk are present 
in the community? 

utilizing the 1990 Census figures, dominant types of 

industry for the study area can be determined in relation to 

metropolitan Tucson (Table 4.9). Some types of industry 

(e.g. mining, farming, manufacturing) are associated with 

complex by-products and waste streams. Construction (10%), 

manufacturing (11.7%) and retailing (20%) appear to be the 

dominant industries in the study area. 

Tucson's southside appears to have a concentration of 

risks associated with groundwater contamination. other 

problems include (1) the Superfund site associated with the 

AANG, West-Cap and Burr Brown corporation located east of 

the main plume and Tucson International Airport; (2) TCE-

contaminated soil located at the airport whose responsibili-

ty for clean-up resides with the city of Tucson, the Tucson 

Airport Authority, the Air Force and the National Guard 

(Burchell and Bagwell, Arizona Daily Star, 19 June 1992); 

(3) contaminated soil and groundwater associated with leak-

14 ing underground fuel storage tanks. 

14Twenty-three underground leaking fuel storage tanks 
were discovered at the Thomas o. Price Service Center, 
located approximately two miles north of the TAA. The 
Service Center is the City's main maintenance and storage 
facility. Various type of fuel, gasoline and diesel, are 
stored in the underground tanks installed prior to current 
leak prevention and detection systems. Controversy sur
rounds the date of discovery of the leaking tanks and led to 
the dismissal of the City Manager and the Fire Chief. 
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Potential problems associated with Tucson's southside 

include (1) a proposed sanitary landfil115 and (2) the CAP 

16 water treatment plant . 

There are several other risks associated with groundwa-

ter quality that are present in Tucson, Arizona. Three 

other Superfund sites: (1) the Broadway landfill located on 

the eastern proximity of Tucson was used by both the city 

and county. It was closed in 1970 and in 1987, 

perchloroethylene (PCE - an industrial solvent) and TCE were 

discovered above state health limits in three TW wells; (2) 

abandoned landfills and past land uses of meat packing 

facilities and agriculture) have resulted in another 

Clean-up efforts include removal of underground storage 
tanks and the excavation and transport of the contaminated 
soil to the Los Reales landfill. Treatment methods are 
under consideration for contaminated soil but no final 
decisions have been made or costs estimated. (Limberis, 
Arizona Daily Star, 30 July 1992; Burchell, Arizona Daily 
Star, 28 July 1992; Burchell, Arizona Daily star, 19 October 
1992) . 

15The three potential regional landfill sites are all 
located south of the city of Tucson. Officials predict that 
four of the area's five landfills will be full by 1996. 
Each location demands special attention to wash protection 
and are approximately 220 to 350 feet to groundwater 
(Bagwell, Arizona Daily star, 13 October 1992). 

16Although the CAP treatment plant is located to the 
extreme western edge of Tucson, it is located in the south
ern part of the city. The CAP treatment plant will utilize 
large amounts of chlorine in their treatment process. The 
area fire district is concerned that a chlorine leak could 
endanger residents living near the plant. Nineteen tons of 
chlorine delivered to the plant do not meet with fire code 
that requires the chlorine holding area to be completely 
enclosed. Work for such a structure will not begin until 
July 1994 (Bagwell, Arizona Daily star, 10 October 1992). 



TABLE 4.9: Industry of study Area and Metro Tucson 

Industry* study Area 

Employed person 16 years 26,120 
and over 

Agriculture, forestry 590 
and fisheries 

Mining 788 

construction 2,604 

Manufacturing, non-dura- 895 
b1e goods 

Manufacturing, durable 3,043 
goods 

Transportation 1,088 

Communications and other 502 
public utilities 

Wholesale trade 980 

Retail trade 5,288 

Finance, insurance and 965 
real estate 

Business and repair 1,551 

Personal services 1,237 

Entertainment and recre- 473 
ation services 

Health services 1,904 

Educational services 1,720 

other professional 1,179 

Public administration 1,310 

% 

2.2 

3.0 

10.0 

3.4 

11. 7 

4.2 

1.9 

3.8 

20.2 

3.7 

5.9 

4.7 

1.8 

7.3 

6.6 

4.5 

5.0 

*Industry categories based on 1990 Census. 

Metro Tucson 

179,702 

2,722 

1,825 

10,587 

4,545 

12,505 

5,894 

3,710 

6,200 

38,488 

9,897 

9,932 

8,449 

3,774 

17,661 

20,897 

13,294 

9,322 

% 

1.5 

1.0 

5.9 

2.6 

7.0 

3.3 

2.1 

3.5 

21.4 

5.5 

5.5 

1.5 

2.1 

9.8 

11. 6 

7.4 

5.2 

Source: Figures compiled from 1990 Census of Population and Housing. 
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Superfund site on the western proximity of Tucson, along 

Interstate 10 known as the Miracle Mile vicinity; and (3) 

the Los Reales landfill, located in the southern portion of 

Tucson, adjacent to the TeE contaminated areas was identi-

fied as a potential problem in 1980 and continues to be 

studied and assessed (DUBois, 1992; Bagwell, Arizona Daily 

Star 29 March 1992).17 

5.4 Land use: (Table 3.10) 

unit of measure: Identif es of land use. 

The following table identifies types of existing zoning 

in the study area (Table 4.10). 

TABLE 4.10: Existing zoning for study area 

Zoning 

a Multiple use 

General industrial 

Light industrial and warehousing 

City of Tucsonb 

TOTAL 

Acres 

189 

3,031 

101 

519 

3,840 

DMultiple use includes mixed residential, institutional and commercial 
uses. 

bA portion of the study site is located in the City of Tucson. The City 
of Tucson is in the process of developing an existing zoning and planned 
land use database. Figures are not yet available regarding zoning and 
planned land use. The predominant type of land use in the study area 
located within city limits is mixed residential, industrial, commercial 
and open space (Landiscor Aerial Photos, 1990). 

Source: Pima County Comprehensive Plan Database, 1992. 

17The Los Reales landfill is located approximately 2.5 
miles east of TIA. New proposals for locations of landfills 
include expanding the Los Reales site. 
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Patterns of land use include aviation and aerospace indus-

trial sites, residential sections with numerous subdivi-

sions, businesses, schools, parks, landfills and vacant 

land. The study area is located in both the city of Tucson 

and Pima county. 

Ninety-four percent of the study area is zoned for 

industrial uses, with ninety-one percent zoned for heavy 

. d t . 1 18 l.n us rl.a . In comparison, unincorporated eastern Pima 

county (consisting of approximately 1,930 square miles) 

contains only 2.6% of the land area zoned for industrial 

land use. 

Existing conditions: What types of land use are predomi
nant? Do these land uses represent responsible uses of 
land and renewable resources? 

Reviewing technical documents and 1990 air photos 

(Landiscor Aerial Photo Company, 27 July 1990) reveals a mix 

of land uses in the study area. West of the HAC is the San 

Xavier Indian Reservation19 which is largely undeveloped 

and has no known use of chlorinated solvents or related 

activities. North of Los Reales Road is a mixture of small 

18These percentages are based on figures for the por
tion of unincorporated eastern Pima county located in the 
study site. These percentages do not include 519 acres of 
the study site located in the city of Tucson. 

19The affected area of the Tohono O'odham Nation (for
merly Papago) is located in the San Xavier District adjacent 
to the santa Cruz River. In 1916, 4,000 square miles of 
land was set aside for the Tohono O'odham Nation - one of 
the largest reservations in the US (sonnichsen, 1987). 
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farms and houses that have historically used small domestic 

wells to provide water for individual use. North of Valen

cia Road is predominately privately-owned commercial and 

residential property with some public schools and churches. 

Both of these areas are located with the city limits of 

Tucson and appear to be an unlikely source of contamination 

(Rampe, 1985). 

Located north of HAC is the TIA established in 1948. 

Commercial and civil airline services are located to the 

east of the runways. On the north side of the airport on 

Valencia Road is the AANG that has leased forty acres from 

the Tucson Airport Authority since 1956. On the west side 

of the TIA is the Tucson Airport Authority Industrial Center 

or Tucson Aviation Center where three large hangars built in 

the early 1940s are located. East of TIA is an industrial 

area developed since the 1960s which has many large elec

tronics firms including Burr-Brown Research corporation. 

The question regarding responsibility represents another 

contentious area of the EEA. How is responsibility deter

mined? Responsibility is linked to interests associated 

with "a sustainable planet for humans and other living 

things" (Principles for Environmental Justice, 1991). 

Responsibility is manifested at two different levels: 1} the 

local level and 2} the global level. At the local level, 

recycling of wastewater and some chemicals and clean-up of 

contaminated soil are all practiced at the US-AFP44. These 
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are responsible activities. However, the long-term impacts 

of these defense contracts have resulted in a widespread 

contamination event that may be compounded by the remedia-

tion projects. At the global level, the products of defense 

contracts - weapons - and their destructive tendencies have 

had a profound effect upon land uses. 

Direct determinants: What zoning exists in the location 
under study? What planned land use exists? 

The three alternatives for the Pima county Comprehensive 

Plan20 delineate this area as heavy industrial. Restruc-

turing in the national economy will have an effect on the 

types of industry that locate in Arizona. One of the rea-

sons cited for HAC decision to locate in Arizona is the lack 

of environmental regulations. California has faced rising 

criticism regarding its "anti-business" climate and its 

environmental regulation is identified as increasing the 

cost of doing business (Herr, Arizona Daily star, 1 July 

1992). The following table provides information on planned 

land use for the study area (Table 4.11). 

20The Pima County Comprehensive Plan is to include a 
land use plan and strategic action plan to resolve the 
future management of physical growth and development of the 
unincorporated area (1300 square miles) of eastern Pima 
County. As of August 1992, the potential impacts of three 
alternative land use plans have been evaluated. A draft 
preferred land use plan and strategic action plan are set 
for public hearings beginning in September 1992. The Board 
of supervisors intend to adopt the plan by the end of 1992 
(George, 1992). 



207 

TABLE 4.11: Planned land use for study area 

Planned land use Acres 

Multifunctional corridor* 34 

Heavy industrial 3,287 

City of Tucson 519 

TOTAL 3,840 

*Multifunctional corridor includes such land uses as commercial, resi
dential and light industrial. 

Source: Pima County Comprehensive Plan Database, 1992. 

The planned land use figures indicate that future land uses 

will be almost entirely of an industrial nature. 

contributing factors: How does planned land use affect the 
risk situation? 

The southside of Tucson is primarily the location for 

industrial activity and for anticipated growth in industrial 

activity. other areas planned for such land uses are 

located further north of Tucson, along Interstate-10 and in 

Marana. 

Trends: How have land use atterns evolved? 

See "production processes: trends" and "cultural integ-

rity: trends." Industrial land uses located in this area 

primarily due to the amount of open space and the early 

location of military facilities. There do exist a number of 

small scattered houses and "ranches," not the typical subur-

ban arrrangement of lots and houses on the fringe of metro-

politan Tucson. This type of land use is concentrated 
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between the Indian reservation and metropolitan Tucson with 

industrial land uses abutting the open space or desert. 

commercial and residential development occurred simulta-

neously in this region, particularly during the post-World 

War II boom. 

5.5 Public pOlicy: (Table 3.4) 

Unit of measure: Identify the decision-making process 
applied to the risk situation. 

Two major federal programs have been implemented for 

remediation in the groundwater contamination event: (1) the 

DOD Installation Restoration Program (IRP) and (2) the EPA 

Superfund process. Other types of policy implemented in-

clude studies to ascertain environmental parameters, some of 

which were initiated in the 1960s and 1970s (e.g. wastewater 

management procedures, clean water and air regulations, 

waste disposal policies). The EPA's study on wastewater 

disposal discovered the contamination problem at the HAC. 

The federal programs represent two policies applied very 

late in the contamination event. Other policies include 

efforts to change disposal practices by requiring lined 

waste disposal pits, encouraging off-site hauling and recy-

cling. 

The USAF is subject to the DOD-IRP which is the 

military's counterpart of the EPA's Superfund. The DOD 

Installation Restoration Program (IRP) is a four-phased 

process used to identify and remedy environmental problems 



caused by past waste disposal practices at DOD installa-

t
. 21 lons. In 1986, after five years of investigation and 

209 

research, HAC and US-AFP44 initiated their Remedial Action 

Plan (RAP) based upon a Remedial Investigation conducted by 

consultants, Hargis and Montgomery, Inc. 

In 1983, the TAA was declared a superfund site and sub-

ject to rules and procedures as developed by the EPA. The 

Superfund process involves two major components, the Remedi-

al Investigation and the Feasibility Study (For the complete 

Superfund process, refer to Appendix C). The Remedial 

Investigation was managed by the Arizona Department of 

Health services and conducted by consultants, K. D. Schmidt 

and J. Rampe. The Feasibility study was managed by the 

Department of water Resources and conducted by consultants, 

Malcom Pirnie, Inc. 

For purposes of study by involved agencies, the ground-

water contaminated plume is divided into two study areas: 

Los Reales Road demarcates the division between responsibil-

ity for remedial investigations and feasibility studies for 

21The IRP was adopted as a means of complying with the 
Resource Conservation and Recovery Act (RCRA, 1976) and the 
Comprehensive Environmental Response, compensation, and 
Liability Act (CERCLA, 1980). The process includes: Phase 1 
- records search and interviews to determine former waste 
disposal sites, fuel spills or other harmful environmental 
activity; Phase 2 - confirmation and quantification conduct
ed by the USAF Medical Service consisting of air, water, 
sediment and soil sampling and identification of remedial 
alternatives; Phase 3 - remedial alternatives assessed and 
analyzed; Phase 4 - adoption and implementation of remedial 
activity. (Malcolm Pirnie, 1988; USAF News Release, 1985). 
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the EPA, and the USAF and HAC. Los Reales Road represents 

the northern extent of the original water quality study done 

in 1979 by EPA and the ADHS that discovered the presence of 

organic chemicals in the groundwater. 22 This "bivariate" 

nature of the situation is due to land ownership patterns; 

EPA is responsible for the northern portion of the plume 

located in the city limits and the DOD is responsible for 

the southern portion of the plume that emanates from US-

AFP44 and the HAC. 

Existin conditions: What a encies are involved? 

Involved agencies and organizations are identified in 

the following tables (Tables 4.12-15). The Superfund pro-

cess has involved several other agencies. In 1983, the ADHS 

managed the Remedial Investigation (RI) creating a committee 

composed of EPA, ADI-IS, ADWR, and TW representatives. The 

goal of the RI was to evaluate the extent of TCE contamina-

tion and contributing sources (Malcolm Pirnie, 1988). This 

investigation was completed in 1985. The ADWR managed the 

Feasibility Study completed in 1988. The purpose of the 

Feasibility study is the selection of the most appropriate, 

22Included in this study was groundwater sampling from 
severai wells located on AFP44. These samples indicated the 
presence of TCE in the groundwater and the report concluded 
that the groundwater in the TAA had a high potential for 
contamination. Subsequent testing by the city of Tucson and 
the Arizona Bureau of Water Quality Control resulted in the 
discovery of elevated levels of TCE and resulted in the 
closing of a public water supply well in May 1981. 
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cost-effective remedial plan. Created in 1986, the Arizona 

Department of Environmental Quality (ADEQ)23 is taking on a 

more active role. 

TABLE 4.12: Federal agencies 

Environmental Protection Agency (EPA), Region 9 
Centers for Disease Control (CDC) 

Agency for Toxic Substances and Disease Registry 
(ATSDR) 

Department of Defense (DOD) 
united States Air Force (USAF) 

TABLE 4.13: city of Tucson 

Office of the Mayor 
Tucson water (TW) 

Hydrology 
Water Quality 
Information Management 

Tucson Airport Authority* 

*The Tucson Airport Authority Hangar and its tenants have been identi
fied as a source of TCE (Burchell and Bagwell, Arizona Daily Star, 19 
June 1992). 

TABLE 4.14: Arizona state a~encies 

Department of Health Services (ADHS) 
Department of Environmental Quality (ADEQ) 

Drinking Water Quality Office 
Pollution Control 
Hazardous Waste 

Department of Water Resources (ADWR) 
Tucson Active Management Area (TAMA) 

Air National Guard* (AANG) 
Administration Department 

Risk Management Division 

*The Arizona Air National Guard has been named in several technical 
documents as a potential source of TCE in groundwater east of the main 
plume (Rampe, 1985). 

23The ADEQ is responsible for determining compliance 
with drinking water standards and the creation of a water 
quality database. 



TABLE 4.15: Pima county agencies 

Environmental Quality Department 
Hazardous Materials Unit 
Water Quality 

Health Department 
Wastewater Management 
Pima Association of Governments (PAG)a b 
Engineering and Geographic Information Services (EGIS) 
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apAG is a regional government whose mandate is to coordinate regional 
planning programs, primarily related to air quality and transportation, 
among local jurisdictions within Pima county (i.e. cities of Tucson and 
South Tucson, the towns of Oro Valley and Marana and Pima county). 

bEGIS has developed baseline data on eastern Pima county that includes a 
relational database with other county departments including census data. 

The city of Tucson and Pima county are also participants 

because the plume is located within both jurisdictions. 

Citizens groups from affected residential areas (the contam-

inated community) and private industry (HAC and other pri-

vately owned aircraft maintenance facilities whose activi-

ties created the contamination) are also represented. 

Direct determinants: What has been the result of the 
implementation of these policies? 

Implementation of these policies has resulted in numer-

ous studies and initiation of remediation projects. Several 

important points emerge from an examination of the studies: 

(1) contamination was recognized for many years; (2) dispos-

al practices and subsequent contamination practices were 

open and notorious; and (3) the levels of contamination 

remain uncertain. (A compilation of studies that have been 

conducted is found in Appendix D.) with regard to the 

remediation projects two points are evident: (1) the length 
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of time for clean-up remains indefinite; and (2) the success 

of remediation projects are uncertain. The remediation 

projects are discussed in "ecological policy." 

As early as the 1950s, contamination was recognized as a 

problem in the TAA. In 1952, Grand Central Aircraft Company 

was sued by eleven families due to surface disposal of 

wastewaters (Department of Defense, 1986). Shallow wells 

downgradient from the discharge were contaminated, causing 

people to become ill. One litigant recalls "we went to the 

county time after time and asked for tests. We were told 

that Grand Central was a big payroll in Tucson and to forget 

it. My feeling was the city didn't want to keep other 

industries from coming in" (Kay, Arizona Daily Star 23 May 

1985, sec.A:7). The suit was dismissed in 1953 when resi

dents were given the opportunity to connect to the City 

water distribution system (Kay, Arizona Daily Star 23 May 

1985; Malcolm Pirnie, 1988). In 1957, letters were written 

by the Papago Indian Agency concerning the effects of cattle 

drinking polluted water and the possible effects of dis

charge on land values. The Indians requested another form 

of disposal to protect their property (Rampe, 1985; Arizona 

Daily Star, 19 April 1983, sec.A:11). In 1958, letters of 

protest were written by the City of Tucson informing the 
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state of possible contamination of well SC_724 from chromi-

um and other types of pollutants. Phil Martin, a state 

official stated that "something should be done to prevent 

buildup of contaminants in the groundwater" (Rampe, 1985; 

Arizona Daily star, 19 April 1983). Twenty-four years later 

the first wells were closed due to high levels of TCE and 

chromium. 

Although disposal practices have changed over time, 

early practices are primarily responsible for the contamina-

tion event. Some documented evidence exists for disposal of 

materials prior to 1973 (see Table 4.6). An Arizona Daily 

star article involved interviews with a local businessman 

whose memory predates the company and government records. 

According to Blankenship, he bought used TCE from Grand 

Central and Hughes Aircraft Corporation to be resold and 

used in autobody shops, dry cleaners, electroplaters, and 

other small aircraft companies. other small entrepreneurs 

bought the TCE for the 55 gallon barrels and would dump the 

solvents, sandblast the drums and reuse them for honey and 

cottonseed oil. The airport used TCE at their dumps as it 

solved their rodent problem. Blankenship states: "People 

had the idea that it wasn't quite right, but nobody wanted 

24Well SC-7 is located at the entrance to the HAC 
plant. It was the first well closed in 1981 due to levels 
of TCE at 76 ppb (Kay, Arizona Daily Star, 19 May 1985; 
Rampe, 1985). 
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to stick their neck out" (Arizona Daily star, 21 April 1983, 

sec.A:1) 

Although the areal extent of the groundwater plume has 

been delineated, the amount of contamination remains un-

known. In 1982, Hargis and Montgomery, consultants for the 

Air Force Remediation Plan, wrote: "The extent and concen-

trations of contaminants in the regional aquifer northwest 

of the Hughes Aircraft Company facility are unknown" (Arizo-

na Daily star, 8 June 1982, sec.A:1; Department of Defense, 

1986, 4). The 1988 Feasibility study conducted by the ADWR 

states: "Insufficient data exist to fully define the types 

of contaminants present ... Information regarding the extent 

of contamination in the lower aquifer is not well known" 

(Malcolm Pirnie, 1988). 

Contributing factors: Are there identifiable conflicts 
between agencies managing the contamination situation? 

Conflicts between agencies revolved around two issues 1) 

responsibility for remediation and 2) health studies. The 

discovery of elevated levels of TCE at a federally-owned 

facility resulted in confusion as to which agency was re-

sponsible for implementing their clean-up procedures. 

Superfund monies cannot be used for clean-up on federal 

land. A dispute ensued between the EPA and DOD which was 

partially resolved in the administrative judicial system - a 

part of the judicial branch that settles problems between 

federal agencies. It was out of this settlement that the 
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boundary between study areas was defined. This boundary is 

a contentious issue as revealed by the following statements 

from the USAF and the EPA. The USAF asserts the following 

in their response to public comment to their RAP: 

••. it is apparent that wastes disposed of at some 
locations on AFP44 prior to 1977 entered into and 
migrated over time in the upper zone of the regional 
aquifer system. The data obtained ... persuasively 
demonstrates that the extent of this migration 
terminates in the vicinity of Los Reales Road. 
While groundwater contamination also exists in the 
area north of Los Reales Road, the history of past 
disposal practice at AFP44 and the data obtained 
from the many investigative efforts conducted in the 
TAA do not support a conclusion that any significant 
levels of contamination found in groundwater north 
of Los Reales Road are the result of pre-1977 waste 
handling practices at AFP44. The USAF has neither 
the responsibility nor the legal authority for re
sponding to releases of hazardous sUbstances which 
do not result from Department of Defense facilities. 
Instead, such legal authority is vested in the EPA 
and others by CERCLA and Executive Order 12316 
(1986, 6). 

The Feasibility Study states: 

While the Air Force's reclamation project extends 
from AFP44 north to Los Reales Road, the division of 
the Tucson International Airport Area Superfund site 
(between DOD and EPA) at Los Reales Road was agreed 
upon for purposes of study only. Los Reales Road 
has not been determined to be the northern limit of 
contamination resulting from operations at AFP44. 
(Malcolm Pirnie, 1988, ES-4) 

Several health studies have been conducted, but to date, 

none have monitored or assessed the affected population. 

Under environmental laws, the EPA can request health studies 

to be done by the Agency for Toxic Substances and Disease 
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Registry (ATSDR) .25 The cost of the study would be borne 

by the EPA or the Arizona Department of Health Services. As 

of 1985, two years after its establishment, the ATSDR had 

completed no health studies or laboratory projects (Kay, 

Arizona Daily Star, 26 May 1985). This lack of progress has 

been attributed to funding delays, budget reductions, and 

t ' 1" t t' 26 S aff1ng 1m1 a 10ns. 

Trends: How have policies changed? How have these changes 
affected the risk event? 

Public policy with regard to water supply has been an 

important component of how the city has developed. At the 

state level, water supply issues have been closely linked to 

national policy particularly as it relates to the Colorado 

River. Negotiations for Colorado River water has occurred 

at the federal level from the late 1800s to present. The 

promise of a potential source of water to augment supplies 

25ATSDR was created in 1983 within the US Department of 
Health and Human Services as part of the Center for Disease 
Control. It has several responsibilities: (1) to create a 
national registry of serious diseases, illnesses, and people 
exposed to toxic substances; (2) in cases of public health 
emergencies, it is to provide testing of the exposed popula
tion and conduct epidemiological studies; and (3) to conduct 
surveys and screening programs to determine relationships 
between exposure and illness (Morone and Woodhouse, 1986; 
Kay, Arizona Daily Star, 26 May 1985). 

26In 1981, the Reagan administration tried to repeal 
the establishment of the new agency. By 1982, the Environ
mental Defense Fund was forced to file a lawsuit, suing the 
administration for failing to establish the agency. In 
1983, the new agency was finally established, albeit with 
limited funding and personnel. (Kay, Arizona Daily Star, 26 
May 1985) 
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circumvents the "natural logic" that resides in the "lay of 

the land [that] tells us that resources in convenient con

centrations are limited" (Bowden, 1985). The approval and 

construction of the CAP has created a dependence upon addi

tional water supplies and affects decisions for growth and 

development. 

In the city of Tucson, water supply improvement has 

changed in response to changing patterns of development and 

growth. During the period of 1933 to 1947, Mayor Jaastad 

fought for municipal ownership of the local water utility. 

He made improvements to the municipal water system a high 

priority as the city's population began to increase. The 

mayor stated: "If newcomers wanted water, they could very 

well put themselves within the city limits to get it. 

Running pipes out to outlying areas, such as West Valencia 

Road was not in the city's interest" (Kay, Arizona Daily 

star 24 May 1985). 

This strategy resulted in the establishment of several 

private water companies - by 1955 there were 33 private 

water companies in Tucson (Kay, Arizona Daily star 24 May 

1985). Many small water companies developed to supply water 

to new subdivisions springing up near the growing aircraft 

industry on the southside. The city reversed its policy in 

the early 1960s, partially due to the approval of the CAP; 

according to a Tucson Water department official, "The pre

vailing philosophy was we would put water on the moon if 
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someone wants to pay for it" (Kay, Arizona Daily star, 24 

May 1985, sec.A:1). By 1972, all private water companies on 

the southside had been bought by Tucson Water Company. 

Several private wells remain in operation and service small 

groups of people, although people are encouraged to hook up 

to the public system (Kay, Arizona Daily star 22 March 

1992). 

During the 1970s, Tucson continued to grow with 2,500 

newcomers arriving every month. An aggressive conservation 

campaign, "Beat the Peak," achieved a per capita water 

consumption reduction from 200 to 150 gallons a day (Udall, 

1985). But Bowden argued, "What 'Beat the Peak' will never 

do is address the basic problem: an expanding city on a 

shrinking water supply. The inevitable achievement of 'Beat 

the Peak' is more people settled on less water. We expand 

the problem and shrink the solution" (Udall, 1985, 99). 

In 1980, the Groundwater Management Act established the 

ADWR to create a comprehensive approach to water resource 

management through water conservation, improved water quali

ty and supply augmentation. 27 Groundwater depletion made 

27The primary objectives of the groundwater code are: 
1) to control severe overdraft occurring in some parts of 
the state, and 2) to provide the means for allocating 
Arizona's limited groundwater resources to most effectively 
meet the state's changing needs. The code established four 
Active Management Areas (AMA) where groundwater overdraft is 
the most severe: Phoenix, Tucson, Pinal and Prescott. The 
goal of the AMAs is "safe-yield" meaning that long-term 
groundwater withdrawals do not exceed recharge of the aqui
fer (ADWR, 1991). 
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some uses increasingly economically infeasible to pump 

water, has caused subsidence and reduced water quality. 

"These trends, if allowed to continue, would be disastrous 

for Arizona's expanding population and economy" (ADWR, 

1991) . 

In 1992, Tucson will begin to receive its allocation of 

CAP water. The project diverts Colorado River water 330 

miles and is the first significant source of surface water 

used in the Tucson basin. The surface water will replace 

regional depletion of groundwater with renewable surface 

water. Approximately 214,000 acre-feet per year in subcon-

tracts have been signed for CAP water and will reduce, by 80 

percent, the use of groundwater for domestic water supply 

(ADWR, 1991). 

5.6 Ecological policy: (Table 3.12) 

unit of measure: Identify methods and efforts to clean-up 
the contaminated site. 

In 1985, the USAF initiated a pilot system to remove 

chromium and volatile organic chemicals (VOCs), including 

TCE from contaminated water. In 1987, HAC initiated its 

full-scale groundwater reclamation system consisting of 19 

extraction and 16 recharge wells, 6 air stripping towers and 

5 ion exchange units. The system treats approximately 4,200 

gallons of water per minute (DOAF Newsrelease, 1985). 

The HAC treatment facility was built to "clean-up" the 

southern portion of the plume. The northern extent of the 
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plume requires a similar remediation project, a central 

packed tower aeration facility, and is being constructed 

with funds from the city of Tucson and under the Superfund 

Act. The EPA served legal notices to the USAF, the Arizona 

Air National Guard, Burr-Brown Research Corporation and 

west-cap Arizona and HAC identifying them as sources of the 

contamination of the northern portion of the plume and wants 

them to help pay for the clean-up (Bagwell, Arizona Daily 

star, 6 September 1987; Arizona Daily star, 15 January 

1992). 

Existing conditions: Have remediation projects been suc
cessful? Are other projects in place to clean up contami
nation? 

The USAF project has been in place since 1987 and was 

projected to clean-up the southern portion of the plume in 

approximately 10 years to restore affected areas of the 

aquifer. The EPA-sponsored project for the northern portion 

of the plume is currently under construction and is antici-

pated to clean-up the groundwater in twenty years (Malcolm 

Pirnie, 1988). Determinations regarding the success of 

these projects is too early to ascertain, although the 

groundwater plume does continue to migrate (Bagwell, Arizona 

Daily star, 22 March 1992). 

The groundwater plume is continually monitored. A well 

testing and monitoring program has been instituted to test 

for higher levels of TCE and wells that test out too high 
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are closed. Thirty monitor wells tap the upper aquifer, 8 

monitor wells tap the lower aquifer, and 7 monitor wells tap 

the undivided aquifer in the study area (Malcolm Pirnie, 

1988). According to TW, no one connected to the public 

water supply system receives water above the EPA federal 

health guidelines (Elder, 1992). There is no on-going 

program to test and monitor private wells (refer to table 

4.8). This distinction between public and private wells is 

critical. Federal and state laws do not require tests of 

water from wells serving fewer than 15 housing units or 25 

people. Federal rules requiring larger systems to test for 

chemicals such as TeE became effective January 1991 (Dos 

santos, 1992). 

Direct determinants: What is the identified goal of the 
remediation project? Does this goal consider achieving a 
balance between the communit~ and industry's needs? 

The goals of the treatment facilities include: ground-

water extraction, treatment by packed aeration and potable 

use. The USAF plant includes ion exchange units due to the 

presence of chromium not evident in the northern portion of 

the plume (Malcolm Pirnie, 1988). 

The presence of foreign chemicals in the groundwater has 

created an undependable and potentially harmful water supply 

for people, animals, plants and soils in a concentrated 

area. The goals of the remediation project demand that 

water be returned to potable use so that the aquifer can be 
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used more uniformly within the community. Also, recycling 

of wastevlater at the HAC facility will affect water use. 

Contributing factors: Can a "balance with nature II be 
achieved? 

The "balance of nature II is another contentious issue 

within the EEA process. In adopting the Groundwater Manage-

ment Act, Arizona is attempting to protect its groundwater 

resources in part to achieve a balance between groundwater 

mining and replenishment. Protection of the groundwater 

resource in Tucson is dependent upon importing water from 

the Colorado River to accomplish this purpose. To achieve 

this goal, other hydrologic regimes have been disrupted and 

redesigned. Abbey wrote: 

water, water, water ... There is no shortage of water 
in the desert but exactly the right amount, a per
fect ratio of water to rock, of water to sand, 
insuring that wide, free, open, generous spacing 
among plants and animals, homes and towns and cit
ies, which makes the arid West so different from any 
other part of the nation. There is no lack of water 
here, unless you try to establish a city where no 
city should be (1968, 144-145). 

within Tucson and other urban environments, the definition 

and role of nature is not well understood. Nature has been 

redesigned and reconfigured to meet the demands of urban 

lifestyles and production processes. Byproducts of this 

activity are contamination and overuse of natural resources 

felt by specific communities within the urban area. An 

outcome of the EEA is to better understand the relationship 

of urban environments with redesigned nature. 
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Trends: How did ecological policy corne to be im lemented? 

The discovery of TCE resulted in a protracted period of 

study. Initially, the city of Tucson called for immediate 

decontamination efforts due to levels of uncertainty regard-

ing the contaminant. When levels of TCE were discovered in 

a city well at .077 parts per million (ppm), the city Water 

Director, Gene Cronk stated, "Not knowing what a safety 

level is, we shut the well off" (Arizona Daily star, 15 May 

1981, sec.B:1). The city wanted to pump out the water, 

decontaminate it through filtration and release the water 

into the santa Cruz immediately, despite costs to city water 

users (Arizona Daily star, 31 July 1981). At the same time, 

the state Bureau of Water Quality issued repeated assurances 

that no one was at risk from the water supply (Arizona Daily 

star, 15 May 1981). By September of 1981 the city deferred 

to the State and the EPA to fix the problem. 

5.7 Cultural integrity (Table 3.13): 

unit of measure: Identify social characteristics of con
taminated community. 

Table 4.16 presents a social profile of the affected 

community in relation to metropolitan Tucson. A comparison 

of Census data of the study area and metropolitan Tucson 

reveals a general social picture of the study area. 
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TABLE 4.16: Social characteristics of study area and metro 
Tucson 

Characteristic Study Area Metro Tucson 

% % 

Total Population 75,111 405,390 

HOUSING 
Total households 22,076 162,685 

Persons living in house- 70,651 393,816 
holds 

Persons per household 3.2 2.4 

Owner occupied housing 14,380 65.0 83,687 51.0 
unit* 

Renter occupied 7,696 35.0 78,998 49.0 

LABOR 
Civilian labor force 29,944 196,051 

Employed 26,120 87.0 179,702 91.0 

Unemployed 3,824 13.0 16,349 8.0 

INCOME 
Households 21,949 162,978 

Less than $5000 2,084 9.5 15,177 9.3 

$5000 to $9,999 3,217 15.0 20,080 12.0 

$10,000 to 14,999 2,755 12.0 20,605 13.0 

$15,000 to 24,999 5,257 24.0 35,925 22.0 

$25,000 to 34,999 3,959 18.0 27,146 17.0 

$35,000 to 49,999 3,247 15.0 23,961 15.0 

$50,000 to 74,999 1,171 5.0 14,352 9.0 

Greater than $75,000 259 1.0 5,732 3.5 

Median household income $19,985 $21,748 

POVERTY STATUS 
All persons for poverty 70,394 393,379 
determined 

Below poverty level 19,559 28.0 79,287 20.0 

RACE 
White 37,363 305,055 

Black 2,871 3.8 17,366 4.3 



TABLE 4.16 - continued 

Characteristic 

American Indian 

Asian/Pacific Islander 

other race 

Hispanic origin 

LANGUAGE AT HOME 
Persons 5 year and over 

study 
Area 

11,907 

613 

22,417 

50,633 

67,891 

speak Spanish 39,023 

Speak Spanish but do not 15,199 
speak English "very 
well" 

Speak other language and 15,646 
do not speak English 
"very well" 

EDUCATION 
Persons 25 years and 
over 

42,095 

Less than 9th grade 9,448 

9th to 12th grade, no 8,567 
diploma 

High school graduate 11,873 

Some college, no degree 7,981 

Associates degree 2,223 

Bachelor's degree 1,341 

Graduate or professional 618 
degree 

% 

32.0 

0.8 

67.0 

57.0 

22.0 

23.0 

22.0 

20.0 

28.0 

19.0 

5.3 

3.2 

1.5 

Metro 
Tucson 

6,464 

8,901 

67,604 

118,595 

374,038 

85,278 

31,094 

36,712 

248,500 

23,250 

29,896 

62,058 

64,369 

17,471 

31,639 

19,817 

% 

1.2 

2.1 

29.0 

23.0 

8.3 

10.0 

9.3 

12.0 

25.0 

26.0 

7.0 

13.0 

8.0 

Source: Figures compiled from 1990 Census of Population and Housing. 

A brief summary of the above table follows. A larger 
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percentage of the residents of the study area live in houses 

they own (65%) and there are more people per house (3.2) as 

compared to metropolitan Tucson (2.4). The unemployment 
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percentage (13%) is well above the national average28 and 

metropolitan Tucson (8%). The study area appears to be 

similar to Tucson in terms of the income categories. Howev-

er, a closer inspection of the individual census tracts used 

for the study area reveal a concentration of median incomes 

below $20,000 and a poverty level greater than 30 percent of 

the resident population. 29 This concentration is located 

directly north of the TAA and is predominantly mixed resi-

dential and commercial land uses. The entire study area has 

a relatively high percentage below the poverty level (28%) 

when compared to metropolitan Tucson (20%). 

The racial composition based on the Census figures 

reveal the study area to be predominantly white, American 

Indian (16%) and of Hispanic origin (67%). This composition 

is quite different from metropolitan Tucson that has predom-

inant racial categories of white, other races and Hispanic 

origin (29%). There appears to be a concentration of Span-

28 The unemployment rate for the US was 7.5% in Septem-
ber 1992 (Arizona Daily Star, 23 October 1992). 

29 Census tracts 22, 24, 37.01 and 37.02 are located 
north of the TAA (refer to Figure 4.4). Census figures 
reveal a concentration of lower incomes in this area. 

Income for Selected Census Tracts in Study Area 

Census tract 
22 
24 
37.01 
37.02 
38 

Median income 
$18,703 
13,606 
17,740 
15,293 
16,220 

Below poverty 
33% 
43 
33 
36 
37 

Source: 1990 Census of Population and Housing. 
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ish-speaking residents (57%) as well as a large percentage 

of people who "do not speak English 'very well'," regardless 

of their native tongue (45%). 

Education comparisons differ significantly between the 

study area and metropolitan Tucson in the categories of 

higher education. The highest category for the study area 

of educational attainment is high school graduate (28%). 

Tucson's highest category is some college with no degree 

(26%). Overall education attainment for the study area and 

metropolitan Tucson is revealed in the following table 

(Table 4.17). 

TABLE 4.17: Educational attainment in study area and metro 
Tucson 

Percent high school 
graduate or higher 

Percent bachelor's de
gree or higher 

study Area 

57 

5 

Metro Tucson 

78 

21 

Source: Compiled from 1990 Census of Population and Housing. 

Existing conditions: How has the community been affected 
by the risk event? 

The community has been affected by the risk event in 

several different ways: 1) uncertainty remains regarding the 

effects of long-term exposure to TCE; 2) distrust of HAC and 

governmental agencies due to slow response to rectify the 

contamination event; 3) concerns for future generations and 
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4) increasing activism to demand a greater voice in communi

ty concerns (see "self-determination"). 

Since 1981, community residents and local activist 

groups have been concerned with health problems related to 

TCE. The southside residents have repeatedly asked for 

health studies to be conducted on their community to deter

mine if long-term exposure to TCE represents a threat to 

health (Bagwell, Arizona Daily star, 1 July 1992; Uhrig, 

1992). Residents contend that such studies have been inade

quate and have not involved assessment and monitoring of the 

affected community. In 1985, the Pima County Health Depart

ment conducted a study of possible health effects of TCE and 

interviewed six families. The conclusion reached was that 

"there is little evidence ... to support a conclusion of any 

adverse health effects accruing to people exposed to TCE in 

drinking water." The report also stated: "The number of 

exposed persons studied was of course small and may not have 

included enough people to adequately detect rare health 

outcomes from chronic exposure to low levels of TCE" (Kay, 

Arizona Daily star, 19 May 1985, sec.A:1). A later report 

indicated that higher rates of heart defects in human fetus

es occur in areas of TCE contamination of drinking water 

(Goldberg, Lebowitz and Graver, 1990). A study conducted by 

the ADHS in 1988 failed to document any increases in leuke

mia or testicular cancer among younger age groups in the 

south Tucson area (ADHS, 1990). A report presented to the 
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Pima county Board of Health looked at scientific literature 

on TCE (campos-outcalt, 1990). Other studies assess the 

existing literature of TCE contamination or have reviewed 

the information collected in the Remedial Action Plan of the 

DOD and the Feasibility study of ADWR. In 1992, the ATSDR 

began a study of health problems primarily directed at HAC 

workers. 

The effects upon future generations will be twofold: 1) 

health effects that may not become manifested until a later 

time due to exposure to contamination; and 2) the continued 

migration of the contaminated groundwater plume. Further 

contamination of the groundwater may affect the TAMA's one 

hundred year assured water supply and create further depen-

dence upon costly imported water. 

Direct determinants: How does the community demand atten
tion and receive resources? 

Although activism and public meetings have provided 

avenues for community participation, members of the communi-

ty have turned to the judicial system out of frustration and 

mistrust of governmental agencies (Fimbres, Tucson citizen, 

December 22 1987). 

In 1985, seven southside residents sued HAC in us Dis-

trict Court; by 1987, the number of plaintiffs had grown to 

over nine hundred (Bagwell, Arizona Daily star, 6 September 

1987). In 1992, sixteen hundred plaintiffs agreed to an 

$84.5 million dollar out-of-court settlement with the HAC 
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(Bagwell, Arizona Daily star, 15 January 1991). Another 

lawsuit has been filed seeking reparation for illness, 

property-value loss and health testing. This lawsuit con-

tends that the area of contamination is much larger and 

affects more people - possibly 60,000 residents, past and 

present (Bagwell, Arizona Daily star 22 March 1992; Morri-

son, 1992). 

Contributing factors: What was inadequate about community 
representation through traditional avenues? 

Although workshops and public hearings were provided 

these formats did not address the primary concerns of the 

community which remains health issues. 

Trends: How severely and for how long have the particular 
community been affected? 

A combination of the construction of Interstate-l0 and 

urban renewal projects from the late fifties through the 

seventies resulted in changes to the urban landscape 

(Sonnichsen, 1987). Downtown Hispanic barrios were con-

demned and removed to construct a community civic center: 

The whole program was deeply disturbing to one seg
ment of the population. It meant, first of all, the 
obliteration of one of the oldest residential dis
tricts in Tucson. The residents were mostly Mexi
can-American families who would have trouble finding 
quarters they could afford elsewhere and small busi
nessmen who had no hope of making a living anywhere 
else. (Sonnichsen, 1987, 286) 

According to Ann Montano, "Most of the people the government 

moved from downtown were relocated to the southside. They 
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suffered a twofold tragedy: they were not compensated ade

quately for their homes and they went to a pollution area" 

(Bagwell, Arizona Daily star, 29 March 1992, sec.B:1). 

This conjunction of governmental policy, minority groups 

and industrial practices have led numerous researchers to 

identify Tucson's southside as an example of environmental 

racism (National Law Review, 1992; Race Poverty and Environ

ment, 1992; De La Pena, 1991; Environmental Action Magazine, 

1990; Lee, 1990). The legacy of contamination is a result 

of industrial disposal techniques practiced by many and 

protested by a few for a period of approximately twenty 

years (from the 1950s to the 1970s). The effects of this 

contamination remain unknown as the affected community has 

requested epidemiological studies for ten years. The long 

delay between discovery of TCE (1981) and the implementation 

of both the USAF Remediation Project (1987) and the city's 

project (under construction) and the continuing lack of a 

community health profile all contribute to the perception 

that environmental racism exists on Tucson's southside. 

Coupled with the presence of existing and potential risks 

(identified in "pollution prevention: trends") is further 

evidence of the disproportionate exposure to environmental 

stress the southside community has experienced. 

According to Rose Marie Augustine, Director of Tucsonans 

for a Clean Environment: 



Of 13 designated state or federal Superfund sites in 
Tucson or metropolitan Phoenix, the southside Tucson 
area where TCE contaminates groundwater has the 
greatest percentage of minorities - 78 percent 
(1992) . 
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The 1990 census figures reveal that the city of Tucson has a 

37.4 percent minority population - Hispanic, African, Native 

or Asian American. But within the Tucson Superfund area, 

the percentage of minorities is 57.6 percent (Augustine, 

1992) • 

5.8 Self-determination: (Table 3.9) 

Unit of measure: 1dentif active local 

The following tables (Tables 4.18-19) identify local 

groups that are active in issues important to the affected 

community. citizen's groups have formed to address the 

problem of groundwater contamination in the southside area. 

Although neighborhood associations are present in the study 

30 area, they have not been as active as citizen groups. 

TABLE 4.18: citizen's groups 

Tucsonans for a Clean Environme~t (TCE) (1985)a 
Toxic Waste Environmental Group 
Southwest Organizing Project (SWOP) (1984) 
Arizona Environmental Coalition (AEC) (1985) 
Southside Coalition Against Water contamination (SCAWC) (1991) 

aYear indicates when group organized. 

bThis group formed within the past year and there is relatively little 
information available about its activities. Members have been inter
viewed on local television and radio programs and they are expressly 
interested in the TCE contamination area. 

301 .. . t f . bl . h' d n revlewlng mlnu es rom varlOUS pu lC earlngs an 
taskforce meetings, citizen's groups were represented but no 
identified neighborhood groups. 



TABLE 4.19: Neighborhood associationsa 

Irvington (1981)b 
Ajo/Irvington (1984) 
Benson Highway (1978) 
Kino (1985) 
Verde Meadows (1983) 
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aNeighborhood Associations located within the city of Tucson are regis
tered with the city's Citizen Participation Office (CPO). These groups 
organize around such issues as safety issues (neighborhood watch 
program), protection of property values, development proposals and 
rezoning applications. 

bYear indicates when registered with cpo. 

Existing conditions: Have citizen groups formed in re
sponse to the risk situation? 

citizen groups have formed in direct response to the TCE 

contamination event in Tucson's southside. Tucsonans for a 

Clean Environment became established during the first law-

suit filed against HAC. In 199?, they opened an information 

center. The purpose of the center is to acquire data on 

current and past residents regarding their health and to 

determine if they should be included in the lawsuit filed by 

the more recently formed southside Coalition Against water 

contamination. In 1991, the Southside Coalition Against 

Water contamination formed and filed a lawsuit31 seeking 

reparations for illness, property-value loss and health 

testing. The group contends that the plume has migrated 

31This lawsuit is filed on behalf of thousands of 
southside residents and names Hughes Aircraft Company, The 
Tucson Airport Authority, Grand Central Aircraft Company, 
McDonnell Douglas corporation, General Dynamics Corporation, 
Burr-Brown Corporation, and West-Cap Arizona as defendants 
(Arizona Daily Star, 15 January 1992). 
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further than original EPA reports document and that private 

wells contaminated with TeE are still in operation. This 

lawsuit is only for those people excluded from the original 

lawsuit; the settlement demanded that the 1600 clients could 

not sue to increase damages (Uhrig, 1992). 

Direct determinants: Have community groups received atten
tion on both a local and national scale? 

Due to frustration with local officials and lack of 

information, several southside residents approached the 

Arizona Daily star regarding the TeE contamination in 1985. 

The star conducted a series of 500 interviews with area 

residents to assess health problems. The result was a se-

ries of articles published over eight consecutive days in 

1985 that galvanized the community. Following the articles, 

several community groups formed: Tucsonans for a Clean 

Environment, the Human Ecology Action League, and the Arizo-

na Environmental Group (Uhrig, 1992). The star health study 

found that students in the Sunnyside School District ser-

viced by TeE-tainted water had major illness rates of 6.5 

times as high as a nearby school district (Kay, Arizona 

Daily Star, 21 May 1985). In response to the articles, a 

task force was appointed by the ADHS to study the Star's 

information and determine other studies that should be 

conducted. Numerous studies have since been conducted 

(refer to "cultural integrity: existing conditions") . 
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Tucson's southside Superfund site is one of the largest 

in the US located in an urban-residential area (KUAT, 1992). 

It has received both national and local attention on televi-

sion, radio and newspapers. 

contributin factors: Why have citizen roups formed? 

citizen groups formed primarily because there exists a 

perception that their concerns have not been addressed. 

These concerns include: (1) health issues related to long-

term exposure to TCE; (2) safety issues regarding the quali-

32 ty of water ; and (3) safety issues related to remediation 

projects. other reasons, such groups have formed are due to 

(1) the focus on preparing technical documents that deter-

mine the configuration of the plume and possible remediation 

projects; (2) the length of time such characterization and 

implementation remediation projects have taken; and (3) the 

need for the community to have an equal voice in technical 

and policy decisions, as well as input in safety levels. 

In 1982, the Pima County Board of Health demanded an 

investigation of the groundwater contamination. Dick 

Jaskiewicz, a board member stated: "The government would 

take the contamination more seriously if it occurred on the 

32Despite assurances that the city's water supply is 
safe, many city offices use bottled water. In 1992, the 
city will spend $18,000 on bottled water (Burchell, Arizona 
Daily Star, 29 July 1992). 
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eastside of Tucson rather than the poorer southside" (Arizo-

na Daily star, 9 June 1982, sec.B:1). 

Trends: Have citizen s been successful? 

Several of the citizen groups have a history at least as 

long as the remediation projects: Tucsonans for a Clean 

Environment and the Arizona Environmental Coalition. They 

continue to be active and promote the issues relating to the 

affected community. These groups have also created networks 

with other social justice groups such as the Southwest 

organizing project and the Southwest Network for Environmen-

tal and Economic Justice. Networking and continuity are two 

measures of success in that they achieve some level of 

legitimacy and attention. 

5.9 Participation (Table 3.5): 

unit of measure: Identify avenues available for participa
tion. 

Numerous avenues for participation have been provided 

for interested and concerned citizens. These avenues have 

occurred in the form of public hearings, workshops and 

citizen taskforces. 
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Existing conditions: Who is critical to the participation 
process of this particular risk event? 

While the TCE site can provide an arena for political 

grandstanding by elected officials,33 the appointees to 

committees and community representation in these venues 

appear to be more important to the affected community along 

with the citizen groups. In 1992, meetings are still being 

conducted regarding the clean-up process and citizens are 

demanding that a health registry and center be established. 

Direct determinants: Has 

Participation opportunities have been provided that 

address the technical aspects of the contamination problem. 

Public concern over health issues precipitated the formation 

of a citizen taskforce to discuss possible studies and 

likely funding sources. 

Contributing factors: What prohibits participation? 

Early public hearings were not sensitive to the concerns 

of the community. The USAF and HAC did not want to conduct 

open meetings, preferring that community representatives be 

informed of events and progress via the public relations 

office of HAC. Until the Arizona Daily Star series in 1985, 

33In 1982, in response to the USAF committing $3 mil
lion to the remediation effort, Congressman Udall stated, "I 
know it's even better news for the citizens of Tucson who 
should rest a little easier, knowing some definitive action 
will be taken to clean up our water systems and wells" 
(Arizona Daily Star, 5 October 1982, sec.A:1). 
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the community was involved through the community relations 

plans as developed by both the IRP and Superfund process. 

These plans consisted mainly of informing the public. A 

fundamental purpose of both the IRP and the Superfund is to 

provide a forum for the public to discuss their concerns. 

However, these plans developed are called "community rela-

tions" plans rather than community participation plans. The 

IRP community Relations Plans states: 

community relations activities through April 17, 
1985, have consisted primarily of planning and 
coordination meetings between the Air Force and 
Hughes officials and officials from federal, state 
and local regulating agencies, elected officials, 
and the Papago Indian Tribal council (Department of 
Defense, 1986, 43). 

The EPA became lead agency for the northern part of the 

plume and the public participation process improved signifi-

cantly. While the community was still frustrated in at-

tempts to obtain a health assessment, the polarization 

evident at prior meetings disappeared (Dos Santos, 1992). 

Trends: Why has public participation occurred? 

An update for the Community Relations Plan for the TAA 

Superfund site was prepared in 1986. It reads: 

The level of community concern has changed signif
icantly since the completion of the 1983 Community 
Relations Plan. There is now a high level of con
cern and anxiety in the community regarding the 
potential health effects of drinking TCE contami
nated water. (ADWR, 1986, 1) 

In response to the Arizona Daily Star series, lingering 

questions regarding health, and uncertainty related to 
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exposure, a citizen's Advisory Group (CAG) was established 

in 1986. Created by the EPA and ADWR, the group's mandate 

was to facilitate the exchange of information between agen-

cies involved and the Tucson community. A review of the 

minutes from these meetings reveals the fundamental question 

of the community: what is the exposure in the past thirty 

years and what has been the impact on public health caused 

by groundwater contamination in the TAA? Hank Eyrich, Pima 

Association of Governments, comments, "I acknowledge the 

difficulty of conducting such a study but, short of such an 

assessment, the community will not be satisfied" (CAG Min-

utes, June 18 1987). At this same meeting, a representative 

from Tucsonans for a Clean Environment staoted, lithe reason 

there are not more community members in attendance at the 

CAG is because the community perceives that the CAG is not 

useful. The community sees no positive action resulting 

from the CAG meetings ll (CAG Minutes, June 18 1987). Another 

member from TCE comments, 

... government officials should be faulted for not 
having advised people sooner that they should take 
precautions against possible health problems asso
ciated with the contamination. The community has 
been extremely ill-advised. The government has 
licovered Up" the details of the contamination prob
lem from the beginning (CAG Minutes, June 18 1987). 



5.10 Education: (Table 3.6) 

unit of measure: Identify educational opportunities 
regarding the risk event. 
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Workshops, information centers, repositories, newslet-

ters, local television and radio programming are methods to 

become educated regarding the contamination event. Both the 

Superfund process and the participation opportunities pro-

vided by the governmental agencies resulted in educational 

opportunities that culminated in the creation of citizen's 

groups to address the problem from the community perspec-

tive. 

Existing conditions: Are educational programs offered 
through other avenues besides governmental a9~ncies? 

citizen's groups have applied for grants from the ATSDR 

to assess their health problems. 

Direct determinants: Who sponsors identified pro rams? 

Lectures have been sponsored by the Latin America Stud-

ies Center at the University of Arizona. Workshops have 

been organized by Tucsonans for a Clean Environment and the 

Southern Arizona Chapter of the united Nations. Public 

television and radio programs have provided information 

regarding the contamination situation. Newsletters and fact 

sheets have been prepared by the EPA and the ADEQ. 
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contributin factors: How accessible are such 

The programs are available throughout the Tucson area. 

The publicity surrounding the TCE event has increased public 

Trends: Have there been ast efforts at such pro rams? 

Early educational efforts centered around alleviating 

fears regarding the contamination event. Residents were 

informed that the tap water was good and that no concerns 

should exist about their drinking water. 34 In the early 

1980s, state agency representatives suggested that residents 

can remove TCE on their own, through a process of aeration -

pouring the water back and forth between bowls (Arizona 

Daily star, 4 September 1981). 

6. Assessment of primary goals~ 

The next step in the EEA is to assess the primary goals: 

economic balance, quality of life, political parity and 

stewardship. The analysis of the elements presents informa-

tion to examine each goal (Table 3.1). This section exam-

ines each goal and answers the questions outlined in the 

preceding chapter which are: 1) How does the analysis of the 

defining elements inform and shape a definition of the 

primary goal for the affected community? (Figure 3.2) 

34In the early 1980s, Dr. Wesley Clayton, assistant 
director for Environmental Health Services stated that TCE 
has been used for years as a self-administered anesthetic by 
women in childbirth (Arizona Daily Star, 2 September 1981). 
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2) From the information presented in the EEA, can the prima-

ry goal be adequately assessed or does further information 

need to be collected? Do different questions need to be 

identified to define the primary goal? 3) What tradeoffs can 

be identified? 

6.1 Economic balance: 

The defining elements, corporate responsibility and 

production processes inform the primary goal of economic 

balance. 

1) The elements of production processes and corporate 

responsibility identify the development of the environmental 

problem of the affected community. Production processes 

have stimulated the local economy of Tucson at the cost of 

contaminating a portion of its groundwater supply. The 

Superfund act, authorized to clean up contaminated areas, 

also determines responsibility. To a large degree, this 

responsibility has been identified. Limited responsibility 

is claimed by HAC and the USAF, yet the public continues to 

bear a large portion of the burden of clean-up and remedia-

tion. At the same time, the primary responsible party, HAC 

is actively courted by public officials through tax incen-

35 tives, reduced utility rates, and lower property taxes. 

35property tax assessed for HAC in 1991 was determined 
to be $3.1 million. Based on an assumption that 90 percent 
of the missile-building equipment is obsolete, the 1992 
property tax is assessed at $227,500 (Kelliher, Arizona 
Daily Star, 27 October 1992). The Arizona corporation 
Commission approved temporary electric rate reductions for 
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The relationship between the military-industrial complex and 

the local and national government has favored industry at 

the expense of the community and environment. This rela-

tionship between government and industry has resulted in 

economic imbalances. 

2) The historical nature of the contamination problem 

has resulted in numerous documents to examine relationships 

between government and industry, as well as the repeated 

demands of the affected community to assess their health and 

well-being. Further information could be collected concern-

ing the economic relationship of the affected community with 

HAC and supporting industry. 

3) Tradeoffs have occurred in the form of compensation. 

Compensation represents an effort to rectify economic imbal-

ances and has been negotiated in two ways: 1) lawsuits and 

4) Tax relief. Lawsuits have led to monetary compen-

sation for some residents (the result of the 1991 lawsuit 

against HAC) and connection to the water supply system for 

others (the result of the 1951 lawsuit). Tax relief oc-

curred due to the efforts of the citizen's groups to effec-

tively remind elected officials of their responsibility to 

the southside area. An 11.5 percent reduction in property 

taxes for property owners in the area affected by TCE con-

HAC. HAC will receive credits of $140 per new employee 
against its annual electric bill or a maximum discount of 
$280,000 (Ducote, Arizona Daily star, 29 october 1992). 
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tamination has been approved by the Pima county Board of 

supervisors (Limberis, Arizona Daily star, 29 July 1992). 

The tax reduction is compensation for diminished property 

values. Owners of 8,994 parcels, each worth $150,000 or 

less will receive reductions in the amount of $50 to $100 

(Limberis, Arizona Daily star, 5 August 1992). The Census 

figures for the study area indicate that most of the houses 

are valued at less than $100,000 (refer to Table 4.20). 

The level of complicity on the part of local, state and 

federal government to protect the economic quality of life 

of the corporate entities is apparent when considering the 

generous tax incentives provided and the slow response in 

clean up efforts. Economic imbalances, initiated by govern-

mental agencies have favored corporate entities that have in 

turn affected the quality of life in a portion of the Tucson 

basin. 

TABLE 4.20: Housing values of study area 

Total specified owner-occupied 
units 

Less than $50,000 

$50,000 to $99,000 

$100,000 to $149,000 

$150,000 to $199,999 

Greater than $200,000 

10,393 

5,271 

4,908 

161 

38 

20 

*Census tract data exceeds boundary of study area. 

Source: Compiled from 1990 Census of Population and Housing. 
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These tradeoffs are the results of solutions that are 

applied on a case by case basis and do not address the 

entire community. In fact, the affected community has not 

been clearly defined by any study and that is one further 

purpose of the EEA - to identify the community. 

Attempts to achieve economic balance must address the 

political ecology, as well as the role of corporations and 

the defense industry. This shifts the scale from the local 

to the national and from governmental relationships to the 

quasi-public realm of the military-industrial complex. Due 

to economic restructuring in the defense industry, different 

demands will be placed upon the local economy of Tucson and 

will affect the demands placed upon the environment. While 

community activism has shifted to the judicial venue where 

precedents regarding corporate responsibility and economic 

balance may be achieved, such action also focuses on improv

ing the quality of life. 

6.2 Quality of life: 

The defining elements of quality of life are pollution 

prevention, land use and self-determination. 

1) Improvements in the quality of life related to the 

contamination event have been implemented via the Superfund 

Act to clean-up TeE contamination and other environmental 

programs and legislation. Efforts at pollution prevention 

and identification of other potential risk situations for 

the affected community are provided by the element analysis. 



corporations have claimed an unawareness of environmental 

and ecological principles in the past to excuse environ-

mental mismanagement. The USAF wrote in their RAP: 

To suggest today that the industrial wastewater sys
tems used at AFP44 twenty or thirty years ago were 
"inappropriate and unsuitable" at the time for the 
types and quantities of waste generated, especially 
where the State had been consulted in the design of 
those systems, overlooks historical reality (Depart
ment of Defense, 1986, 12). 

This argument is somewhat specious in light of historic 
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documentation that shows community concern and awareness of 

their deteriorating environment as early as 1951. The 

disposal practices of industry failed to protect the quality 

of life: "Clearly, our existing means of waste disposal 

(landfills, pits, and ponds) and our existing state and 

federal regulation programs have failed to keep chemicals 

out of our water, soil, and air. Everything Hughes did was 

within statutory guidelines and regulations" (Arizona Daily 

Star, 21 September 1984, sec.B:1). 

Remediation projects and their attendant studies have 

provided valuable information, but have also resulted in the 

loss of valuable time in clean-up, remediation, health and 

safety. The contamination was discovered in 1981, the USAF 

initiated clean-up measures in 1987 and the city of Tucson 

is currently completing their remediation facility. 

Initially, governmental agencies chose the most expedient 

way to assure citizens of a dependable, safe water supply by 

encouraging residents to connect their households to the 
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public water supply system and to close contaminated wells. 

The population of Tucson, Arizona is not experiencing levels 

of contamination due to the closure of these wells in the 

interests of public safety (Elder, 1992). But these solu

tions have been short-sighted in that public policy has 

created a greater dependency upon other parts of the aquifer 

and on imported water. 

The element analysis of self-determination balances the 

identification of remedial projects implemented by govern

mental agencies with the identification of the demands of 

the local activist groups. The goal of quality of life 

states that social and cultural awareness and acceptance 

must be promoted. The identified groups are achieving some 

awareness due to national recognition as a victim of envi

ronmental racism. They have achieved some acceptance in 

that their demands for clean and safe water have been met 

with offers to connect to the city's water supply system. 

2) Further information needed for this goal would in

clude identifying all the various organizations that are 

influential in the affected community, such as church groups 

or other informal groups. Do these groups have a voice in 

important land use decisions that will affect the quality of 

life? The EEA is incomplete with regard to identifying such 

groups. Also, groups that oppose the policy changes or 

needs of the affected community need to be identified to 



understand and address the configuration of power in the 

community. 
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3) Tradeoffs include: 1) loss of time in remedying the 

risk situation in order to study the problem and gain in

creased information regarding the event; 2) loss in the 

quality of life on Tucson's southside as property values 

decline and 3) residents have had to trade personal autonomy 

and self-sufficiency for safe water. 

An attempt to address the quality of life has been in 

the approval of a health center. In the Arizona 1992 bud

get, $250,000 was provided for a TCE health center to begin 

counseling, diagnostic testing and medical services for 

local victims of TCE groundwater contamination (Kelliher, 

Arizona Daily star, 28 June 1992; Uhrig, 1992). The city of 

Tucson and Pima county have also provided funds for the 

project. Pima county Supervisor Raul Grijalva states, "the 

state funds are not intended to solve the TCE contamination 

and related health problems, but would reassure area resi

dents that something is being done and provide leverage to 

secure federal funding. We have been concentrating on the 

(groundwater) cleanup. Now we are concentrating on the 

human cleanup." (Reinhart, Arizona Daily Star, 29 February 

1992, sec.B:1). 

6.3 Political parity: 

The defining elements of political parity are public 

policy, participation and education. 
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1) The analysis of the defining elements for political 

parity needs to be further refined. Political parity is not 

well defined for the entire community at this point in the 

assessment. The focus on the implementation of policies for 

remediation projects does not adequately identify other 

kinds of public policy that influence the risk event. 

Participation, while identifying the established avenues 

provided by these the remediation process is incomplete. A 

skewed picture of political parity develops due to the focus 

on participation and education as defined by the agents in 

power: governmental agencies and corporate entities. Par

ticipation that includes assessing both the community rela

tionship to government and identifies conflict of interest 

relations between government and industry would creat a 

broader analysis in understanding the role of participation. 

Participation is not a method for government and industry to 

control events, participation is a sharing of activity, 

decisions and programs. 

Also, the relationships between the various governmental 

agencies need to be clearly defined. The establishment of 

new governmental agencies effect political parity amongst 

these agencies as well as with the public and industry. The 

implementation of the Arizona Groundwater Management was 

began in the early 1980s. It created changes in agency 

responsibility as well as creating new agencies (i.e. TAMA) 

(Dos Santos, 1992). Also, the Department of Environmental 
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Quality was not established until 1986 and only now is 

beginning to acquire responsibility for elements of the 

remediation process (DuBois, 1992). How have these agencies 

affected the existing power relations? How have they influ

enced participation, both formal and informal? 

2) To create a better assessment of political parity, 

the following needs to be done: 1) identify other policies 

that have influenced the risk event; 2) outside the formal 

bureaucracy, what kinds of participation are available; 3) 

is this participation provided by entities other than gov

ernmental agencies; 4) identify informal groups and networks 

that influence public policy. 

3) A tradeoff associated with political parity concerns 

trading certainty for uncertainty. To a degree, the 

Superfund process diverts attention from the notion of 

uncertainty. The process focuses on measurable, knowable 

things (i.e. levels of contamination present in a given 

well). Health concerns and patterns of contamination remain 

difficult to ascertain as attention and resources are di

verted to the efforts to "clean-up" a situation. It is 

easier to quantify the cost of remediation that to the 

quantify the costs of toxic exposure. 

Policies implemented favor technical information over 

community or "local" knowledge. The health assessment pro

cess of the ATSDR is also based upon the technical documents 

supplied by the Superfund process. Only after a citizen's 
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petition is filed does the ATSDR consider including informa

tion provided by the affected citizens (CAG Minutes, 18 June 

1987). The life experience of community residents and their 

information is often regarded as anecdotal and uncertain 

(DuBois, 1992). 

Community recourse is circumscribed by the technical 

nature of remediation projects. critical to the relation

ship between governmental agencies and the public they are 

charged with ensuring a safe environment for, is the ability 

to make connections between technical elements of various 

studies and people's everyday life. The translation of 

technical data into usable information for residents to make 

decisions regarding their health and safety (should they 

connect to the public water system?, should they buy bottled 

water or in-house water treatment systems?) has lagged 

behind governmental plans to implement remedies. This is 

due in part to the fact that contamination was discovered 

when no federal standard or guideline existed for TCE (no 

standards existed for the dumping of toxic materials into 

groundwater - only surface standards were in place) and that 

lIexotic ll chemicals are not detectable with normal instrumen

tation. 

But the lack of a connection between technical informa

tion and everyday life is also due to budgetary constraints 

and biases of those implementing the policy. For example, 

in 1982, the Pima County Health Department conducted a study 
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on high levels of nitrates along the santa Cruz River; 

several problem areas were identified. Pima County Health 

Department Director Hensley said that his agency never 

followed up on who was drinking the water (Arizona Daily 

star, 16 November 1982). Also, private wells were tested in 

1981 and 1984 for the federal Superfund study and were not 

again tested until 1989, when levels above the 5 ppb were 

discovered. Dan Opalski, manager of the EPA's clean-up in 

Tucson, states: "From a public health perspective, we proba

bly should have kept testing. But from a (Superfund study) 

perspective, with limited money, we didn't need to keep 

testing all the private wells to monitor contamination" 

(Bagwell, Arizona Daily Star, 22 March 1992, sec.B:1). 

6.4 Stewardship: 

The defining goals of ecological policy and cultural 

integrity inform the primary goal of stewardship. 

1) While governmental agencies have the advantage with 

regard to information and technical solutions, citizen 

groups have used the contamination event as a resource to 

improve their political parity and reclaim stewardship of 

their environment. 

The contamination event has been effectively used as a 

resource to explicitly link the problems of Tucson's 

southside with the social and economic issues of the region 

and demand that this be recognized at all levels of policy 



making. The following table identifies population with 

Superfund sites in Tucson (Table 4.21) 

TABLE 4.21: Superfund sites and Tucson, Arizona 

Area Total popula- Minority population 
tion 

Arizona 3,665,228 1,057,595 (28.9%) 

Pima county 666,880 216,351 (32.4%) 

Tucson 405,390 151,326 (37.3%) 

Tucson Superfund sites* 79,038 45,518 (57.6%) 

*Tucson Superfund sites include both state and federal. The sites 
include (1) southside TCE contamination, (2) the Los Reales landfill, 
(3) the Broadway landfill, and (4) the Miracle Mile vicinity. 
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Source: 1990 Census of Population and Housing and ADEQ map of Superfund 
sites. 

This information has been used by national environmental 

social justice groups to use Tucson, Arizona as an example 

of environmental racism. 

2) The element analysis of cultural integrity is prob

lematic. The demographic profile provides limited informa-

tion about the community. What is needed is information of 

the community - how do residents define themselves? Is 

there a sense of solidarity? How is it manifested? What 

informal events transpire that inform cultural integrity? 

This element should be the most "vibrant" in that it cap-

tures the essence of the community, but the analysis falls 

short. It is a stretch to make a connection only between 

the demographic profile and citations regarding environmen-

tal racism. 
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3) Remediation projects have been implemented. Further 

tradeoffs will be negotiated as the remediation projects 

create problems within the community. That the community 

has achieved some political parity and empowerment is re

flected in recent developments regarding the City of 

Tucson's remediation project. 

7. Identification of actions: 

The tradeoffs identified in the preceding section all 

occur within the system of government and industrial rela

tionships that caused the pollution problem. Solutions such 

as remediation projects, health testing and compensation 

have legitimized a problem - contamination of a common pool 

resource. These environmental problems and their solution 

represent a fundamental crisis in and challenge to the 

industrial way of life. The emerging social justice envi

ronmental groups are attempting to reconfigure human rela

tionships and power structures to effect solutions of a 

democratic nature to the seemingly intractable environmental 

problems. 

Actions include the following: 

a) Identification of concentrations of undesirable land uses 

and projects and their social context. Who lives adjacent 

to such projects? Who experiences the impact of environmen

tal degradation? 

b) Assessment of remediation and monitoring projects. Are 

these projects going to solve the problem? The HAC facility 
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has been in operation for four years and claims to have 

reduced the contamination by seventy percent (HAC Public 

Information Office, 1992). Why is the City continuing to 

build their own remediation project in light of the success 

of the HAC operation? What is the relationship of 

remediation costs to relocation costs? Should the affected 

area be declared a sacrifice area and residents relocated by 

the responsible entity? 

c) Creation of watchdog groups and taskforces that include a 

representative mix of governmental officials, local resi

dents and industrial representatives to discuss the rela

tions and implications of production processes with the 

community. 

d) Funding provided for affected residents for toxic relief 

aid. This funding should be provided by the responsible 

agency: HAC, USAF and other corporations that have contrib

uted to the contamination event. 

e) Implementation of tax incentives, environmental regula

tion, community sharing of industrial and governmental 

resources and opportunities for communication between commu

nity, industry and government. Portions of the tax-incen

tive monies provided by the government to HAC should be 

earmarked for a community fund to increase communication and 

resource-sharing. 
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Summary 

This is an example of how an EEA would be conducted for 

a locality within a metropolitan area. Configuring the 

notion of risk via an explicit event (i.e. TCE contamina

tion) that is largely the result of past activities remains 

problematic as risk is not clearly defined. Claims of 

health impacts have been inadequately addressed and the 

nature and extent of contamination levels in the past are 

unknown. One would think the mere presence of a Superfund 

site is enough to claim hazardous conditions. But the fact 

that people are no longer receiving contaminated water from 

the public supply system to some degree solves the hazardous 

situation. 

The purpose of the EEA in this situation is to identify 

the lingering effects of "historic" contamination and to 

distinguish inequities that further compound the everyday 

nature of risk. To achieve this, a social characterization 

of the community is needed. This places the contamination 

event in a context that recognizes the social realities of 

the location. The disproportionate impacts of environmental 

stress as experienced by minority, low-income areas needs to 

be assessed so that policy decisions reflect an understand

ing and commitment to improving an impoverished environment. 

As cases similar to Tucson become increasingly evident, 

the nature of "historic" contamination needs to be examined 

with equity in mind. Solutions can no longer be of only a 
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technical nature but must address the social, economic, and 

political spectrums. These cases of "historic" contamina

tion reveal that more than just the physical environment has 

been damaged - community life, property values, health, and 

the credibility of local government are all affected. The 

EEA juxtaposes information from many levels in an attempt to 

capture the pervasiveness of risk through identifying im

pacts and conceptualizing equity across the broad spectrum 

of human activity. 
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A NEW ENVIRONMENTALISM? 

For progressive change to happen to meet the needs of 
social justice and environmental protection, we need new 
visions, new methods and new models. (Holmes, 1992, 1). 

The emerging literature of social justice and the envi-

ronment have spawned a number of new terms: environmental 

racism, disproportionate impacts of environmental stress, 

areas of vulnerability, environmental justice and environ-

mental equity. The terminology and literature link the best 

motives (justice, fairness and equity) with some of the 

worst results of the human endeavor (racism, ethnic disad-

vantage, environmental degradation and destruction). The 

goal of this dissertation has been to use the above termi-

nology within this context of best motives and worst re-

suIts. In order to achieve this goal, a new methodology, an 

EEA, was developed. 

The EEA represents a holistic approach to understanding 

and assessing human relationships and the environment. It 

is a methodology to consider the environment as an active 

part of the assessment process along with minority concerns 

and equity considerations. The EEA proposes a means for 

practical, concrete analysis of actual, daily conditions in 

an attempt to understand the local, the specific and the 

possible. 

The creation of a new methodology is a risky undertaking 

within any discipline. New methods are scrutinized, some-

times implemented, oftentimes discarded after discussion and 
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criticism. The creation of a methodology that blends such 

diverse and difficult issues as equity, justice, racism and 

environment remains problematic within geography specif

ically and within the social sciences generally. 

This methodology coupled with the advocacy requirements 

of social justice research is antithetical to the neutrality 

and objectivity requirements of most geographic and social 

science research. The assumption of neutrality and objec

tivity presupposes a separation from the subject matter so 

that the environment is often treated as a backdrop, a 

victim or is not considered. The environment is often 

regarded as a sphere distinct from human enterprise, unless 

human activity disrupts natural processes. This notion of 

the environment as separate from humans has a long tradition 

(Glacken, 1962; Nash, 1982; Merchant, 1980) and the environ

mental literature suggests that urban environments epitomize 

the separation of humans and nature (Nash, 1982; Fox 1981; 

Scarce, 1990). 

Late in the eighteenth century, the juxtaposition of 

urban environments with "sublime nature" was instrumental in 

reconstructing perceptions of nature (Glacken, 1962). 

Nature was revered as separate, external and in need of 

protection from humankind (Nash, 1989). This perception of 

nature remains essentially intact, although the development 

of ecology provides important assumptions regarding the 

intertwined relationship of human society to the "natural" 
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web of life. One implication of this perception is that 

nature is passive and can be controlled via development as 

eco-industrialists espouse, or via management as in the 

multiple use policies of the US Forest Service, or via pro-

tection as in US Park Service plans, or via utilization for 

capitalist enterprise, or via preservation as in the argu

ments of radical environmentalists.' 

Social justice environmentalism, which provides the 

basic assumptions for the EEA, differs from the foregoing 

perceptions of nature and offers one that is linked to the 

indigenous conceptions of native peoples coupled with the 

experiences of minority people living in deteriorating urban 

environments. Indigenous conceptions of nature are summa-

rized in the following: 

When we go out hunting, whether it's for the rabbit 
or deer, we give something in order to get something 
back from the creation. We have a reciprocal agree
ment, and this confirms our relationship to the 
creation - we're part, an integral part of creation. 
We're an integral part of the ecosystem in our 
areas. The essence of our relationship to the cre
ation, the essence of reciprocity, is that we take 
only what we need. (LaDuke, 1990, 1) 

The majority of inner-city dwellers, largely people of 

color, live in declining neighborhoods with substandard 

'Radical environmentalists are defined as such groups 
as Earth First!, Greenpeace, the Sea Shepherds and animal 
liberation groups. They differ from mainstream environmen
talism in their choice of activism and protest over compro
mise. Radical environmentalists demand "that we seek a 
steady-state relationship with all of nature's creations, 
wherein human attitudes dominate no one and no thing" 
(Scarce, 1990, xv). 
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housing in areas often designated for polluting industries 

and incinerators (Anthony, 1991). They, too, have a recip-

rocal relationship with their environment. This reciprocity 

is structured by the industrial-capitalist enterprise, where 

some elements of society take more than they need through 

resource exploitation and create economically and environ-

2 mentally degraded areas. People are exposed to an urban 

environment that has become an increasingly hostile place. 

Social justice environmentalism points out that these people 

are an integral part of the eco-capitalist system which 

demands the unequal distribution of wealth, the creation of 

Haves and Have Nots and the exposure of poorer populations 

to unsafe and toxic environmental conditions. 

This urban environment, with increased levels of con-

tamination, population, pollution and decay, represents a 

new kind of nature. This "new nature" or urban nature 

produces byproducts that are the result of human technology 

and capitalist imperatives. New ecological arrangements are 

established and in many instances, the byproducts are dan-

gerous, unmanageable and unsafe. Nash characterized the 

early settlers of the US as fearful of the wilderness 

(1989); urban dwellers are increasingly fearful of their 

2The city is declining differentially. Some areas of 
American cities are experiencing "gentrification." The 
suburban flight from the city has decreased with some people 
returning to inner cities and creating new spaces to live 
and work. 
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environment - the city is a ris]cy place to live. This fear 

is not only due to increasing inner city violence, drugs, 

and severe economic decline, but also due to the deteriora

tion of the environment - contaminated water, polluted air, 

and congested living conditions. Added to this fear, is the 

realization by low income groups that capitalism and the 

political and economic status quo perpetuate unequal condi

tions and an unfair, unjust system. 

Capitalism and the political and economic status quo are 

exhibited via industrialization and urbanization. These 

activities have severely taxed the landscape and are the 

manifestation of power relationships on the landscape. The 

result is the juxtaposition of poor people with "poor" 

nature. The urban environment will increasingly provide the 

arena in which issues of equity and environment will be 

acted out. The relationship of poor people to urban nature 

will fuel many of the environmental and economic debates of 

the 1990s. This is already apparent from the rise of many 

grassroots organizations that have made explicit connections 

between a healthy environment and quality of life (see 

introductory chapter). Hence, the need for methods to 

explain, understand and assess equity and environmental 

conditions. 

As poorer communities increasingly experience a dispro

portionate share of environmental stress, tools and methods 

must be developed to assess environmental degradation in 
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relation to equity. In the developing literature of social 

justice environmentalism, the need for new and different 

arrangements between policy makers, industry and community 

groups is repeatedly identified (Holmes, 1991; Bullard, 

1991; Alston, 1991). 

This chapter is divided into three sections. The first 

will discuss and summarize the case study - what sUbstantive 

conclusions can be drawn from the implementation of the EEA? 

The second part will evaluate the methodology. In compari

son to other methods, what does the EEA offer? What are the 

limitations and strengths of this methodology? The third 

section will return to the themes of the first chapters to 

provide greater meaning and purpose for the EEA process. 

How does the development of an EEA contribute to environmen

talism? Does the EEA broaden the discourse of environmen

talism in linking it to a larger theoretical literature of 

justice, equity and power? 

Application of the EEA: Tucson, Arizona 

The EEA remains incomplete at this stage but has begun 

to reveal that Tucson's southside bears a disproportionate 

share of the environmental stress evident in the Tucson 

basin. Past decisions regarding land use and industrial 

activity have created and contribute to inequitable arrange

ments on the landscape (refer to preceding chapter). These 

inequitable arrangements are manifested in the aggregation 



of environmental problems and undesirable land uses that 

have affected people's health and property values. 
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The EEA documents how Tucson's southside has been treat

ed as a "dumping ground" - for the disposal of industrial 

waste during the 1940s and 1950s. Although the past prac

tices of disposal that resulted in TeE contamination in the 

soil and groundwater are no longer practiced in this locali

ty (the problem has been displaced and shifted to a larger 

geographical area), the notion of the southside as a "dump

ing ground" has continued as evidenced by the relocation of 

minority people after the urban renewal projects of the 

1960s and 1970s, and in the increased industrial land uses, 

location of landfill sites and the discovery of other con

taminated areas in the 1980s and early 1990s. The case 

study reveals that political decisions and economic invest

ments regarding weapons production have resulted in state 

and corporate benefits that over-ride the concerns of the 

locality and that have had profound effects upon the physi

cal environment and the social groups that reside therein. 

The case study begins the process of asking explicit 

questions regarding the power relationships that have deter

mined that a particular segment and area of Tucson will bear 

a disproportionate share of the environmental stress evi

dent. These power relationships have existed both within 

and in arenas far removed from the immediate locality. The 

decision-making process and the influence of economic devel-
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opment have created areas of spatial social injustice and 

the production of "sacrifice areas" - areas that are econom

ically and environmentally degraded for some larger corpo

rate "good." The EEA describes the sequence of events from 

political and economic decisions to the manifestation of 

hidden and invisible physical threats. It examines how this 

particular community has been shaped and constrained by 

economic and political decisions whose outcomes remain 

unjustifiable in light of severe environmental damage. 

This environmental damage has been concealed over the 

decades. Decision-makers and corporate interests have 

diverted attention to short-term immediate solutions via 

connection to the city water supply system and on-site 

"state of the art" disposal techniques. The environmental 

threat and potential damage remain in the form of a contami

nated aquifer, loss of vegetation, and run-off events with 

high concentrations of chemicals (Malcolm Pirnie, 1988). 

In the case study, the EEA redefines separate issues of 

economic development and environmental degradation into 

single issues related to injustice and begins the process of 

recognizing environmental civil rights. The safeguards that 

ensure public safety - governmental regulation, state of the 

art pollution control and anti-contamination devices have 

failed to protect a vulnerable segment of the population. 

Generally, these safeguards have been implemented too late -

the legacy of contamination remains with questionable future 
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outcomes regarding the effects of chemical exposure to 

individuals and the environment. The affected community is 

vulnerable not only to byproducts of industrial activity but 

also to ethnic and economic biases inherent in American 

society. Therefore, social justice has a spatial component 

that is linked to locations of environmental degradation, 

and levels of discrimination as well as activism. 

Spatial social justice is based upon the notion that a 

healthy environment is a fundamental right and is critical 

to "life, liberty and the pursuit of happiness." Explaining 

and understanding spatial social justice involves identify

ing "worst results" and determining "best motives." The EEA 

has begun this process by unraveling the development and 

creation of such "worst results" as contaminated water 

supply, unknown levels of remaining contaminants, vulnerable 

population created by economics, social conditions and 

political under-representation. The next step in the EEA is 

in determining "best motives." This involves asking the 

question, how are equitable and fair arrangements created 

out of these existing conditions? The EEA begins to identi

fy the development of community groups that are attempting 

to answer this question. The EEA provides the necessary 

background and documentation to address this question. Few 

tools exist that blend equity, fairness and environmental 

conditions. This aspect of the EEA needs to be completed to 

identify equitable and fair arrangements. 
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The EEA examines the nature of environmental policy

making that favors technical solutions and bureaucratic 

procedures over the concerns of the affected community. The 

artificial boundary created at Los Reales Road that divided 

the contaminated groundwater plume has complicated the prob

lems in the Tucson study by involving many agencies at the 

federal (the EPA and DOD), state (the ADWR, ADEQ, and ADHS) 

and local level (Pima county and City of Tucson offices). 

These agencies are concerned with politically dictated 

solutions that have ignored both the community and the 

environmental integrity of the region. The community's 

recourse has been limited to venues provided by these agen

cies (the community attends public hearings regarding clean

up efforts and sUbmits requests for grants and petitions for 

health assessment) and the creation of grassroots efforts to 

have their demands met. But even the grassroots 

organizations have had to operate within the constrained 

options provided by the agencies involved. 

The fundamental purpose of the EEA is to provide an 

alternative means to assess and understand the existing 

situation by placing it into the larger context of political 

ecology and equity, to shift the economic, political and 

technical issues back into the social, cultural and environ

mental realm where they originally came from. The over

riding concerns of economic development have transformed 

problems related to environmental quality into simplistic 
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arguments - jobs versus environment. This simple argument 

ignores the complexity of economic development issues and 

serves to truncate the decision-making process. 

In Tucson, the liaison between corporate entities and 

government that exists is apparent due to the generous tax 

incentives provided to HAC. Hughes will provide jobs in 

weapons production to an economy suffering a recession. But 

are these jobs suited to the resident population? Hughes is 

in fact transferring people from closed California plants 

and relocating them to Tucson (Herr, Arizona Daily star, 1 

July 1992). Are these jobs a long-term investment in light 

of the end of the Cold War and the so-called "peace divi

dend?" Hughes has taken over weapons lines from General 

Dynamics. General Dynamics is consolidating other existing 

operations to reduce overhead costs as military contracts 

decline (Herr, Arizona Daily star, 28 June 1992). Where and 

how does Hughes plan to diversify and what types of resourc

es will the company require have not been addressed in a 

public forum. 

Economic arguments have, naturally enough, proven to be 

powerful in favoring business and corporate investment in a 

community. In contrast, the EEA process takes into account 

economic concerns and broadens the debate to include a full 

accounting of different costs. Infrastructure and tax 

incentives are two types of costs incurred, other costs 

would include: increased insurance needs for health problems 
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due to contamination, loss of wildlife habitat, loss of 

recharge areas, reduced property taxes and questionable 

quality of life. Already the community has had to pay for 

extensive remediation projects (the DOD-Hughes project and 

the city of Tucson project), increased health costs (con

struction of a health center to address TCE related problems 

is underway) and studies to ascertain the extent of past 

dumping practices. Should the community continue to bear 

such costs in light of the poor environmental "track record" 

of DOD contractors? What safeguards do public agencies 

demand from Hughes to ensure public safety beyond good faith 

agreements? 

While economic and political decisions have favored 

corporate entities and the business community, technical 

decisions have favored particular types of information and 

serve to reinforce the legitimacy of governmental agencies 

above the community. The technical information that has 

been gathered represents the use of scientific methods to 

extrapolate some degree of certainty regarding groundwater 

contamination. While agreement exists between interested 

parties that a plume exists, the extent of the plume is a 

contentious issue. A citizen's group, Southside Coalition 

Against Water contamination (SCAWC) contends that the plume 

extends beyond the boundaries of Tucson Water's (TW) esti

mated outline of the plume. This view is based upon TW's 

own records. Tucson's water quality engineer responded, 
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"Depending on what you count and how you count, you can come 

up with all kinds of numbers" (Bagwell, Arizona Daily star, 

15 January 1992). The technical construction of the ground-

water contamination problem in Tucson is based upon "all 

kinds of numbers" that were collected utilizing accepted 

hydrogeologic techniques. That two different groups, TW and 

SCAWC, have reached different conclusions regarding the 

extent of groundwater contamination based on the same num-

bers reveals the lack of certainty with regard to these 

numbers and their interpretation. Whose interpretation of 

the numbers is correct? Or whose is more legitimate? 

An important aspect of the EEA is in considering the 

role of uncertainty in technical decision-making. Some 

hydrologists and hydrogeologists contend that their science 

is more of an art (Rasmussen, 1991). Measurements and 

observations of an aquifer and levels of contamination can 

be made with sophisticated instruments. Yet, the inter-

pretation of these measurements can be difficult and require 

creative and innovative thinking (Rasmussen, 1991). This is 

reflected in technical documents that acknowledge uncertain-

ty with regard to the characterization of groundwater con-

tamination, yet are able to reach conclusions for the length 

of remediation of a contaminated site. The Feasibility 

study, which utilized estimates and models, states: 

First, amounts and rates for TCE input at the sourc
es are not well known. Second, historical TCE con
centrations in the aquifers are unknown. The lack 



of such information greatly limits the calibration 
of the contaminant transport model. Third, the flow 
model was calibrated primarily based on historical 
information from composite wells and from wells 
outside the main area of contamination (Malcolm 
Pirnie, 1988, 1-15). 

other caveats identified by such documents include: 
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(1) TCE is still present in the soil and groundwater and 

continues to migrate through both the vadose zone and the 

aquifer - no one knows if soil contamination represents a 

continuing threat to groundwater contamination (Elder, 1992; 

Malcolm Pirnie 1988). 

(2) The remediation process may take longer than antic-

ipated due to this lack of knowledge regarding amounts of 

TC~. 

(3) Insufficient data exist on the aquitard between the 

upper and lower aquifer to be assured that contamination is 

not migrating into the lower aquifer (Malcolm Pirnie, 1988). 

(4) The remediation projects may compound the existing 

situation by creating by-products that must also be properly 

disposed of. 

3Hughes and the DOD's remediation project went on-line 
in 1987 and treats 2 billion gallons of water per year 
(Hughes Public Information Film, 1991). According to tech
nical documents, the amount of contaminated groundwater 
estimated is 25,000 acre-feet (Malcolm Pirnie, 1988). (An 
acre-foot is the volume of water that would cover one acre 
to a depth of one foot or approximately 325,000 gallons.) 
Using these figures, it should have taken approximately four 
and a half years to clean up the 8.2 billion gallons of 
contaminated water. Yet, currently the DOD plant is still 
in operation and the EPA is completing construction of the 
city's remediation project. 



(5) Monitoring programs are based upon conceptions of 

the contamination problem dating from 1988. 4 
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This level of uncertainty regarding the technical con-

struction of the problem is a source of concern for the 

community and decisionmakers. Fundamental questions regard-

ing health and well-being remain unanswered or are answered 

unsatisfactorily. "In a study of effects of TCE on the 

community conducted several years ago, the Pima county 

Health Department's conclusions contradicted a similar study 

conducted by Dr. Glen Caldwell, the Assistant Director of 

the ADHS" (CAG Minutes, June 18 1987). 

These uncertainties remain unresolved by existing envi-

ronmental processes, but resolution of such unknowns should 

be critical to environmental policymaking. These uncertain-

ties are due to the limitations that technical solutions 

offer. Although technical solutions may resolve physical 

4The existing methodological tools do not provide for a 
re-assessment of the problem as remediation projects pro
ceed. Certainly, monitoring and on-going studies are em
ployed, but monitoring is based upon the original conception 
of the problem as defined in the remediation investigation 
and feasibility studies (Malcolm pirnie, 1988). If new 
parameters are discovered regarding the contamination, how 
are they incorporated into the remediation process? Does 
such a discovery call for a new series of studies and fur
ther delays in remedying the problem? What procedures exist 
for evaluating synergistic effects of contamination? At a 
CAG meeting, the Senior science Advisor for EPA Region 9 
commented: "Unfortunately, there is not much information 
available on synergistic effects, with the exception of 
asbestos and a few other compounds ... studies for the Tucson 
site will address the additive levels across all media, but 
not possible synergistic effects" (CAG Minutes, January 19 
1987) . 
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contamination and are necessary, such solutions do not 

address the conditions that created conditions of contamina

tion. The EEA process identifies such uncertainties which 

can inform critical questions that need to be asked - ques

tions beyond the narrow framework of technical explanations: 

Do the present land uses and production processes (i.e. 

weapons production) reflect ethical, balanced, and responsi

ble uses of the land in the interest of a sustainable plan

et? Is public policy based upon cultural integrity (provid

ing fair access to the full range of resources), mutual 

respect and self-determination for all people? Are corpora

tions and industry held accountable for all past and current 

detoxification and contamination at the point of production? 

Who is accountable beyond the point of production? Because 

of the uncertainties with which we are faced, are we truly 

making informed decisions regarding remediation and clean-up 

activities? Or are we merely maintaining the status quo of 

industry and government collusion at the expense of communi

ties and environmental health? 

The study site in Tucson, Arizona is representative of 

comparable situations in the united states. such situations 

have been characterized by environmental equity activists as 

a civil rights and equity struggle (Lee, 1991; Panos Insti

tute, 1990). Such case studies could provide valuable 

baseline data to compare, contrast and rectify issues relat

ed to environment and equity. 
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To complete the Tucson case study, the GIS component 

needs to be performed. The creation of a database that 

graphically portrays the cross-correlation of information 

such as reduced property values, ethnic make-up and proximi

ty to the groundwater plume would provide powerful images of 

spatial social injustice. The use of GIS to link social and 

physical characteristics within the context of environmental 

equity offers a new avenue of research. Other elements of 

the EEA process, such as cultural integrity and self deter

mination, also need to be brought more sharply into focus to 

complete the Tucson case study. 

A Discussion of Methodology 

The concept of risk, as conceived by traditional assess

ments, is a simplified notion of probabilities and potential 

outcomes with regard to particular events. Emerging con

cepts regarding environmental equity, that recognize both 

the inherent hazardousness of poor people's lives and their 

demands for clean and safe environments, challenge tradi

tional notions concerning risk by expanding the context of 

risk-based assessments. This challenge comes from the 

environmental justice movement that unites concerns about 

class and racial injustice and the environment in a holistic 

effective movement for change. Alternative methods are 

needed that both expands the context in which risk is as

sessed and begins the process of demanding democratic con

trol over government and corporate production decisions 



while addressing the role of culture, class and race in 

environmental situations. 
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Existing procedures and methods, such as scientific 

methods, cost-benefit analysis, risk assessment and environ

mental impact statements lack such a holistic scope. These 

methods utilize a narrow framework based largely upon 

quantifiable measures. The traditional risk assessment 

process attempts to circumscribe uncertainty by determining 

what is certain - what is known, what is quantifiable. The 

numerous technical documents attest to this as remediation 

projects are based upon models and projections regarding 

contamination levels as in the case study. Such procedures 

do not place the issues being studied into the social arena, 

but categorize them as technical, economic or environmental 

problems. Traditional risk assessments create privileged 

information - information utilized by technocrats, bureau

crats and experts who then determine the constraints and 

arena of the problem. 

The EEA provides a method that allows analysts and 

activists to consider risk events in conjunction with equi

ty. The risk issues identified for the case study and 

indeed, for many situations associated with pollution and 

contamination, do not occur overnight. Rather they become 

manifested over time. Risk events threaten fundamental 

aspirations concerning the quality of life - clean air, 

water, land and oftentimes, this threat emerges from the 
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economic and political processes of exploitation that shape 

and constrain people's everyday life. Both risk and these 

economic and political processes are embedded in daily life. 

Due to the embedded nature of such processes, in the words 

of one activist - "the people are blind to a search for 

excellence in their everyday life" (Leal, 1991). Equity 

needs to be assessed - not assumed, based upon the EEA's 

primary goals - so that a search for excellence can be 

pursued within every layer of daily life. 

The EEA provides a means to evaluate levels of complex-

ity regarding everyday life that have traditionally been 

outside existing methods. It considers spatial social 

justice through establishing a definition and measure of a 

healthy environment. This healthy environment includes 

identifying not only environmental impacts (i.e. contaminat-

ed groundwater, polluted rivers and air) but also environ-

mental justice impacts. Environmental justice impacts are 

such things as the effect of plant and waste facilities 

locations on racial minorities and low income groups, the 

relationship of consumption patterns with working 

conditions, wages and job security,S the lack of energy 

Sconsumers can aid the environmental justice movement 
by exercising basic self-interest. For example, pesticides 
that kill or harm farm workers end up on tables of consumers 
in the form of residues. Boycotts of such products can be 
related not only to the environmental concerns raised by 
ingesting chemical residues but also to questions related to 
working conditions, wages and the type of people working in 
such occupations. 



efficient housing and transportation in inner cities and 

synergistic effects of exposure to unsafe and polluted 

living conditions. 
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Cumulative environmental justice impacts identified 

across the broad spectrum of human activity begin to distin

guish zones of environmental stress. While environmental 

stress should not be set apart from other human activities, 

we can disaggregate the component parts (i.e. the ten defin

ing elements) and determine the role of each activity. 

Environmental problems cannot be considered in isolation 

from the other parameters of daily life (i.e. political, 

economic, social, etc.) because daily life is the result of 

the conjunction of all these activities. 

The significance of the relationship between risk and 

equity lies not only in the embedded nature of risk but in 

assessing the underlying assumptions and activity that 

create inequity. As long as underlying assumptions remain 

undefined they will remain unexamined, particularly when the 

environment is involved. Too often, the environment is 

treated as merely a backdrop for human activity. While many 

inequities may be obvious - poor people often live in poor 

places - there exist few forums that explicitly address how 

to rectify such inequities. The EEA provides a method to 

unravel and assess the physical manifestation of state and 

corporate policy at the local scale that result in condi

tions of risk and inequity. 
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The EEA relates the local manifestation of environmental 

degradation with the larger scale processes of production. 

Often, production processes and corporate and governmental 

relations transcend the locality. The products of these 

processes and the economic and political attachments that 

result can be claimed for such greater goods as the national 

security and the economy. The importance and consideration 

of the affected community diminishes with increasing scale. 

However, the EEA recognizes these differences with scale and 

maintains a perspective from the community. 

But several problems result from focusing on this local 

scale: 

(1) Such case studies can be referred to as merely 

anecdotal, particularly if they are not placed into a larger 

context. The case-study approach provides a larger histori

cal, political and social background to the particular 

situation. This is important to provide a sense of histori

cal grounding and explanation to consider unique causes and 

circumstances. But the case study provides only a limited 

ability to generalize onto the larger population. This is a 

drawback when public policy initiatives are considered which 

will affect the general population, rather than primarily 

one locality. For purposes of prediction, EEAs need to be 

implemented in many areas to assess and interrelate case 

studies. 
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(2) Solutions are piecemeal in that they solve the local 

problem by displacing it to another location (NIMBYism) - if 

the problem is a locational siting conflict or waste dispos

al. 

(3) Connections to over-all struggles of production and 

economic development can be difficult to identify at the 

locality. The local scale allows for refined policy options 

that include the affected community, but which can ignore 

the larger structures of production and economic develop

ment. 

The purpose of the EEA is to alter the present way in 

which environmental policy is developed and to consider, in 

particular, the needs of low-income communities. community 

groups have demanded greater accountability and citizen 

participation in the environmental policy process. These 

groups require tools that reflect their needs and concerns 

and can define their own reality. The established proce

dures have traditionally been to reconfigure the problem of 

the community to address primarily technical issues. Often 

these technical issues need to be stated in plain terms for 

the lay community to understand, and at the same time, need 

to be related to the social, economic, and political ele

ments of the community. 

In addition, governmental agencies have created mecha

nisms to address community needs in the form of public 

hearings, citizen's taskforces, and assistance grants to 
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understand technical terminology and projects. But these 

mechanisms have tended to subvert the democratic process of 

participation by creating more bureaucratic procedures that 

are both confusing and time-consuming. The end result, more 

often than not, has been mistrust and alienation between the 

community and policymakers. While another mechanism, the 

EEA would allow integration of information and perceptions 

between the community, bureaucracy and industry. 

The EEA is based upon fundamental tenets of democracy, 

equity and justice, some of which have been defined as 

antithetical to the principles of economic development and 

production. Three elements of democratic activity include: 

the sharing of timely information, the technology to commu

nicate, and cooperation and mobilization for action and 

results (Nader, 1992). While these elements are important 

to economic development, their application is different: 

information is guarded, communication is selective and 

action and results are based upon bottom line projections. 

The difference between the philosophies of equity and eco

nomic development create fundamentally different goals that 

can result in adversarial relationships. More often than 

not, the EEA would be conducted in a contentious atmosphere. 

The problem remains in how to bridge the gap between dia

metrically opposed interests and concerns to create a work

ing group of people. 
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Ideally, the EEA is designed as a collaborative method 

between a multidisciplinary group of community members, 

government officials and industry representatives. In 

practice, this will be difficult to attain. This problem 

can be partially solved due to the flexibility of the meth

odology. The contribution this dissertation makes is in 

providing the fundamental structure of the EEA: the opera

tions (Figure 3.1), the primary goals (Table 3.1) and the 

ten elements and their objectives. The ten elements provide 

a means to access many voices and include different perspec

tives (i.e. production processes, public policy, self-deter

mination). The element questions (Tables 3.4 - 3.13) can be 

customized to reflect the unique characteristics of the case 

under assessment, the frame of reference and the people 

involved in the study. 

The structure of the EEA is based upon principles iden

tified within the social justice environmental movement. 

These principles were chosen because they identified criti

cal issues within the movement that are not addressed within 

the traditional framework of environmental and risk assess

ments. Some elements, such as self-determination and cul

tural integrity, are needed to ascertain the identity, 

organization and legitimacy of the affected community. 

These elements can be used as tools within the EEA process 

for the community to define and state their perception of 
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the environmental problem within the context of their daily 

lives. 

The EEA can be applied in a variety of situations -

those of a remedial nature, on-going risk-remediation events 

(as in the case study) and planning situations. Potential

ly, the EEA could be most valuable in planning situations, 

although the pervasive nature of environmental problems will 

direct EEAs into on-going risk-remediation events. These 

situations determine the frame of reference and are critical 

in evaluating the elements. In broadening the discussion 

and discourse that surrounds the risk event, the EEA process 

can illuminate the relationships between governmental deci

sions and corporate action (and vice versa). communities 

and grass roots organizations can identify the types of 

actions that are most suited to achieve their needs: in

creased attendance at public hearings, petition drives, 

wutchdog committees, boycotts, increasing use of right-to

know laws, press conferences, meetings with environmental 

and civic leaders, creation of public relations problems for 

polluting corporations and corrupt politicians, and if 

necessary, civil disobedience. 

The method can also be used in forward-looking situa

tions. The EEA could be used in the planning stages of 

locational sitings for hazardous waste facilities, landfills 

or prisons to ensure that the community has "a seat at the 

table." These types of situations would reveal the poten-
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tial for the EEA to provide prescriptive solutions and 

alternatives to equity problems and create a model for other 

areas experiencing similar sets of conditions. By assessing 

decision-making processes that have ordinarily ignored 

community concerns, the EEA could provide a mechanism to 

identify those processes and ensure the community has a 

voice through taskforce committees, education, public out

reach and letter-writing campaigns. The result being to 

create a balance between groups that need empowerment and 

groups that are already empowered. 

Activism can be practiced in many forms, some of the 

most effective being through informal channels and networks, 

by community members as well as industry representatives. 

Informal channels need to be identified, discussed and their 

importance determined. These informal networks may influ

ence the types of public policy that are implemented. One 

outcome of the EEA is to identify alternative public poli

cies that would create equitable environmental conditions 

between a community and an industry. But another outcome of 

the EEA could be in identifying types of public policy that 

are not implemented. For example, are community right-to

know laws effectively and adequately used? 

The organization, researcher or community group that 

initiates the EEA must have credibility within the larger 

socio-political context of the risk situation to create 

networks of influence and power to legitimate the quest for 
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equity and justice. The success of the EEA depends upon 

utilizing experts and leaders in the community to address 

the myriad of questions posed by the process. Implementa

tion of EEAs in many different localities would create a 

database of socio-economic conditions in relation to envi

ronmental problems, although access to information may prove 

to be difficult, particularly in risk situations that result 

in adversarial relationships between government, industry 

and the community. 

Community organizations and grassroots activists have 

brought their problems to the public's attention through 

protest and demands for direct and immediate action. The 

result has been forging a network between many localized 

struggles (Panos Institute, 1990) - struggles that focus on 

civil rights and environmental equity. From an activist 

standpoint, the EEA could potentially provide the means to 

assess power and determine the means for increased empower

ment of the affected community. The next step is to expand 

the social justice environmental agenda to include problems 

related to larger scale issues of production and economic 

development (Pulido, 1991). 

The development of methodologies such as an EEA can 

serve several purposes in social science research. It can 

provide an arena for cross-disciplinary research. It can 

invigorate the role of the environment in assessing social 
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conditions. It can provide a framework for developing 

databases and maps that illustrate spatial social justice. 

The underlying assumption of the EEA is in ascertaining 

and identifying equity and justice by understanding existing 

inequities. This biases the researcher at the outset of 

conducting an EEA and places him/her into the realm of 

"activist" research. This will remain problematic within 

social science research that has attempted to transpose the 

rules and rigor of scientific method to social problems. 

The methods of the EEA begin to address the complexity, 

chaos, and uncertainty that is present in everyday life in 

conjunction with a risk event. The EEA is not merely a 

rediscovery of what is self-evident, but is a means to 

operationalize change through the acknowledgement of condi

tions and action. 

The EEA needs to be refined. Further research would 

ascertain if other elements need to be added, for example, 

elements that discuss workplace safety. Some elements, such 

as cultural integrity and self-determination need more 

explicit explanation and description. The EEA also needs to 

be implemented in other types of environmental quality 

situations to determine other strengths and weaknesses. 

The fundamental problem with the case study was in the 

lack of a coherent stance with regard to advocacy and analy

sis. The relationship between advocacy and analysis needs 

to be fully explored within the context of the EEA. Was the 
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case study conducted with advocacy in mind as an end prod

uct? Or was the case study conducted as an analytical 

experiment? These questions were never clearly answered and 

this is one reason why the case study remains incomplete. 

In conducting other EEAs, advocacy is a requirement that 

must be explicitly stated and pursued. Advocacy will shape 

the structure of the EEA and help to identify practical 

solutions and remedies to create fair and just relation

ships. 

Environmentalism and Theoretical Implications 

This dissertation has argued that environmental issues 

and assessment processes must be placed into a broader 

context - it would be inappropriate to isolate the envi

ronmental component in such analyses. Instead, analyzing 

the larger context allows for a discussion of social justice 

as elements of everyday life are integrated into the EEA 

process. Social justice environmentalism can link concerns 

over the environment with the larger discourse of justice, 

equity and power. 

Environmentalism has floundered in the 1980s and early 

1990s due to its inability to provide an alternative to the 

existing political structure that caters to corporate enter

prise (Nader, 1992). In fact, environmentalism has been 

commodified and coopted by the systems of inequalities and 

exploitation that helped to create pollution and contamina

tion in the first place. In Beyond Compliance, the World 
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and Dow Chemical corporation7 as leaders in the "eco-indus

trial revolution" and "corporate environmentalism."B 

A fundamental problem with environmentalism is the 

ability of so many interest groups with different fundamen-

tal ideologies to adopt its rhetoric. This ability is due 

to the lack of grounding of environmentalism into a larger 

philosophical discourse. The philosophical literature that 

underpins environmentalism emphasizes the holistic nature of 

life on earth; yet, this literature has largely ignored the 

ideologies such as capitalism, consumerism and urbanism that 

threaten this holistic web of life. The philosophy of envi-

6Chevron, a part of the oil industry, is responsible 
for the myriad problems associated with oil production such 
as oil spills and the creation of cancer-causing emissions 
and substances. 

7The Dow Chemical Company developed a chlorinated 
phenol herbicide that contained 2,3,7,8-tetrachlorodibenxo
p-dioxin ("dioxin"). Dioxin is a component of Agent Orange, 
a defoliant used as a tactical weapon in Vietnam. Many 
vietnam veterans claim their health problems and cancer are 
related to exposure to dioxin (Smart, 1992). 

BThe eco-industrial revolution is defined as signifi
cant shifts in attitude and practice that is occurring 
within industrial circles to create environmental improve
ments. Corporate environmentalism include the following 
tenets: (1) pollution is waste and preventing it at the 
source can save money in materials; (2) acting voluntarily 
can minimize future risks and liabilities, make costly 
retrofits unnecessary, and aid in the design of efficient 
regulation; (3) a company employing environmental innova
tions will have a competitive advantage; (4) new "green" 
products will attract consumers and open up new markets and 
(5) a reputation for being environmentally progressive 
improves recruitment, morale, image, investor support, 
community acceptance and self-respect (Smart, 1992). 
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ronmentalism has retreated into discussions of spirituality, 

inherent value, ethics and intangibles. There would be 

nothing wrong with this, if at the same time, environmental 

thought had aggressively met the challenges posed by the 

influences of the other dominant ideologies. 

An important contribution the social justice environ

mental movement can make to environmentalism is in broaden

ing conceptions of nature to include urban environments. 

Urban environments reflect the confluence of many ideologi

cal struggles and this is manifested in environmental, 

social and economic inequities. The notion of urban nature 

is complex and needs to be expanded and further defined. 

The development of methodologies to address environmen

tal equity demands linkages between larger socio-political 

problems and economic imperatives. Much as ecology con

tributed to understanding the integrity and relationships of 

the natural world, social justice environmentalism can 

contribute to increasing the understanding of the relation

ship between political economy and environmental degrada

tion. Further research needs to focus on the larger theo

retical connections between environmental thought, power and 

justice to create a coherent and meaningful "new" environ

mentalism. 

Conclusion 

In 1992, the US presidential election largely neglected 

urban issues. Schneider writes: 



The social consensus is breaking down again in the 
1990s. Urban America is facing extreme economic 
pressure and the loss of political influence. The 
cities feel neglected, and with good reason: they 
are the declining sector of American life (1992, 
43) • 

Marable writes, "critical environmental issues cannot be 
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fully addressed by the nation-state, but predatory corporate 

capitalism has the destruction of the biosphere on its 

agenda" (1993, 21) - nowhere is this more evident than in 

decaying inner cities and in other areas with concentrations 

of low-income and minority people. within this milieu, the 

challenge that exists for social justice environmentalists 

is to ensure that their voice is heard. This is already 

occurring due to the linkages that are being formed between 

hundreds of localized struggles. 

New environmental philosophies are addressing the "new" 

nature9 that is a result of industrial activities, capital-

ist development and urbanization. The social environmental 

justice movement is concerned with creating a healthy envi-

ronment that will ensure a decent quality of life. The 

creation of such an environment is linked to issues of 

economic development, corporate investment, institutional 

response, political representation and sustainable environ-

9It is important to point out that this notion of a 
dangerous nature is not confined to only urban areas, but 
also extends to rural areas. The food we produce is tainted 
with pesticide residues and the workers that produce these 
products are exposed to dangerous levels of insecticides and 
herbicides. Rural areas are also used as dumping grounds 
for nuclear wastes, toxic materials and landfills. 
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mental and technological policies. The EEA provides an 

alternative method by which to assess human activity and 

link this activity with the health of the environment. 

Based upon the fundamental assumptions of ecology, the 

EEA can provide a basis for new forms of public policy from 

the perspective of equity. But what must be integrated into 

environmental policies is an emphasis on sustainable devel-

opment - "the kind of human activity that nourishes and 

perpetuates the historical fulfillment of the whole communi

ty of life on Earth" (Engel and Engel, 1990) .10 Environ-

mentalists and policymakers must begin to consider the needs 

of local populations and in turn, every community consider 

the environmental consequences of their actions and plans. 

Due to the changing nature of the world order, the fall of 

the Berlin wall and the figurative fall of communism, these 

new forms of public policy must contend with the character 

and content of the capitalistic social order. Can the 

social justice environmental movement - a movement for 

empowerment and equality - grow and become strong within 

the context of capitalism? 

10In 1986, the ottawa Conference on Conservation and 
Development identified five broad criteria for sustainable 
development: (1) integration of conservation and develop
ment; (2) satisfaction of basic human needs; (3) achievement 
of equity and social justice; (4) provision of social self
determination and cultural diversity; and (5) maintenance of 
ecological integrity (Engel and Engel, 1990). 
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The lack of relevance of equity within capitalistic 

endeavors informs one of the structures of racism and cul

tural denial that are part of society. The fundamental 

biases of daily life are as embedded as risk. Methodologies 

must address obvious disparities and biases rather than 

ignoring them. Otherwise these methodologies become another 

form of study and research that delay implementation of 

innovative solutions. And innovative solutions will be 

needed for the intractable problems associated with environ

mental contamination. The EEA is a methodological tool that 

begins the process of raising questions of how will existing 

disparities be fixed? It is not just identifying what is 

fair - rather, how do we make it fair? 
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We, The People of Color, gathered together at this 

multinational People of Color Environmental Leadership 

Summit, to begin to build a national and international 

movement of all peoples of color to fight the destruction 

and taking of our lands, and communities, do hereby re

establish our spiritual interdependence to the sacredness of 

our Mother Earth; to respect and celebrate each of our 

cultures, languages and beliefs about the natural world and 

our roles in healing ourselves; to insure environmental 

justice; to promote economic alternatives which would con

tribute to the development of environmentally safe liveli

hoods; and, to secure our political, economic and cultural 

liberation that has been denied for over 500 years of colo

nization and oppression, resulting in the poisoning of our 

communities and land and the genocide of our peoples, do 

affirm and adopt these Principles of Environmental Justice: 

1. Environmental Justice affirms the sacredness of 

Mother Earth, ecological unity and the interdependence of 

all species, and the right to be free from ecological de

struction. 

2. Environmental Justice demands that public policy be 

based on mutual respect and justice for all peoples, free 

from any form of discrimination or bias. 
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3. Environmental Justice mandates the right to ethical, 

balanced and responsible uses of land and renewable resourc

es in the interest of a sustainable planet for humans and 

other living things. 

4. Environmental Justice calls for universal protection 

from nuclear testing, extraction, production and disposal of 

toxic/hazardous wastes and poisons and nuclear testing that 

threaten the fundamental right to clean air, land, water, 

and food. 

5. Environmental Justice affirms the fundamental right 

to political, economic, cultural and environmental self

determination of all peoples. 

6. Environmental Justice demands the cessation of the 

production of toxins, hazardous wastes, and radioactive 

materials, and that all past and current producers be held 

strictly accountable to the people for detoxification and 

the containment at the point of production. 

7. Environmental Justice demands the right to partici

pate as equal partners at every level of decision-making 

including needs assessment, planning, implementation, en

forcement and evaluation. 

8. Environmental Justice affirms the right of all work

ers to a safe and healthy work environment, without being 

forced to choose between an unsafe livelihood and unemploy

ment. It also affirms the right of those who work at home 

to be free from environmental hazards. 
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9. Environmental Justice protects the right of victims 

of environmental injustice to receive full compensation and 

reparations for damages as well as quality health care. 

10. Environmental Justice considers governmental acts of 

environmental injustice a violation of international law, 

the Universal Declaration On Human Rights, and the United 

Nations Convention on Genocide. 

11. Environmental Justice must recognize a special legal 

and natural relationship of Native Peoples to the US govern

ment through treaties, agreements, compacts, and covenants 

affirming sovereignty and self-determination. 

12. Environmental Justice affirms the need for an urban 

and rural ecological policies to clean up and rebuild our 

cities and rural areas in balance with nature, honoring the 

cultural integrity of all our communities, and providing 

fair access for all to the full range of resources. 

13. Environmental Justice calls for the strict enforce

ment of principles of informed consent, and a halt to the 

testing of experimental reproductive and medical procedures 

and vaccinations on people of color. 

14. Environmental Justice opposes the destructive opera

tions of multinational corporations. 

15. Environmental Justice opposes military occupation, 

repression and exploitation of lands, peoples and cultures 

and other life forms. 
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16. Environmental Justice calls for the education of 

present and future generations which emphasizes social and 

environmental issues, based on our experience and an appre

ciation of our diverse cultural perspectives. 

17. Environmental Justice requires that we, as individ

uals, make personal and consumer choices to consume as 

little of Mother Earth's resources and to produce as little 

waste as possible; and make the conscious decision to chal

lenge and reprioritize our lifestyles to insure the health 

of the natural world for present and future generations. 

The First National People of Color Environmental Leadership 

summit 

Adopted, October 27, 1991, Washington, D.C. 
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APPENDIX B: A CALL TO ACTION 

This document is the agreed upon action plan of the Summit's 

delegates to prompt and promote present and future steps in 

the struggle for environmental harmony and equity. 

This week at the First National People of Color Envi

ronmental Leadership Summit in Washington, D.C., a new 

international movement of indigenous and grassroots peoples 

was born. It is a multiracial, multicultural convergence of 

existing local and regional grassroots movements and strug

gles which are already underway by people of color which are 

actively resisting various forms of environmental genocide 

against them throughout the world. We have come from all 

states of the united States, Central and Latin America, 

Puerto Rico, Hawaii, Alaska, Marshall Islands and Canada. 

We are a new movement which raises life and death strug

gles of indigenous and grassroots communities of color to an 

unprecedented multinational integrated level. The fight 

against the disproportionately harmful impact of environmen

tal degradation upon people of color is not new. We have 

always been in this struggle, we have always known what is 

at stake. This movement addresses every aspect of our 

quality of life. Unlike traditional mainstream environ

mental and social justice organizations, this multiracial, 

multicultural movement of peoples of color is evolving from 



the bottom up and not the top down. It seeks a global 

vision based on grassroots realities. 
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We call for an immediate end to the systematic murder of 

peoples of color through global environmental genocide. 

We refuse to accept the deliberate targeting of commu

nities of color and the lands of indigenous peoples as 

dumping grounds for hazardous wastes and radioactive materi

als, and the production of pollutants. 

We calIon the president of the US, the congress, and 

all federal, state, and local agencies to discontinue all 

policies and practices of environmental racism and to prop

erly enforce existing environmental protection laws and 

policies. 

We call for a ban on the export of hazardous waste and 

radioactive materials that are devastating the world, par

ticularly the lands of peoples of color. 

We demand full reparations for all past injustices and 

further demand an immediate halt to all schemes that degrade 

the lives and lands for peoples of color with harmful devel

opment and hazardous waste disposal. 

We call for a restructuring of the traditional relation

ship of mainstream environmental organizations and activ

ists to communities of color and grassroots and indigenous 

peoples. 
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We demand the right to live in healthy communities, free 

of the illnesses and disease spawned by environmental degra

dation which affects our children, youth and families. 

We call for the embodiment of our ratified Principles of 

Environmental Justice in grassroots social and political 

work within communities of color. 

We call for an end to war, violence and militarism, 

because these are among the most environmentally and ecolog

ically destructive phenomenon known to humankind, and mil

lions of people of color have perished due to war. 

We are here. We are united. We are strong. We are 

one! We have come together speaking out of our cultural 

diversity to our common oppression, as many members of one 

family - Asians and Asian Americans, Pacific Islanders and 

Pacific Americans, Native Peoples and Alaskans, Latinos and 

Canadians, Latin Americans and Central Americans, Africans 

and African Americans. In our collective unity, there is 

great strength. We have come together around many issues in 

many lands to unleash the power of our united will in a 

common struggle for a new environmental movement - a move

ment to eradicate environmental racism and bring into being 

true social justice and self-determination. 

As people of color, we have not chosen our struggles; 

they have chosen us. We suffer disproportionate victimiza

tion by environmental degradation and a host of other forms 

of social, economic and political violence. We have nor 
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choice but to come together to overcome our common barriers 

and resist our common foes. only in the diversity of our 

oppression are we able to clearly see the pervasive pattern 

of genocidal environmental racism. We gathered to speak for 

ourselves and to define the issues in our own way. 

The First National People of Color Environmental Leadership 

Summit 

Adopted October 27, 1991, Washington, D.C. 
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APPENDIX C: SUPERFUND PROCESS 

SITE DISCOVERY 

RANKING: NATIONAL PRIORITIES LISTING (NPL) 
site is evaluated and determined to be an environmental 

threat or a danger to human health. Eligible for 
Superfund monies after being ranked on the NPL. a 

REMEDIAL INVESTIGATION (RI) 
Identifies probable sources and the extent of 

contamination. 

FEASIBILITY STUDY (FS) 
Determines the best clean-up alternative. 

PUBLIC CQr.iMENT 
A Dr\ft Report is released and commented on by the 

public. A "responsiveness summary" is included in the 
Final ReRort that responds to public input. 

RECORD OF DECISION (ROD) 
This is the formal acceptance of the preferred 

alternative by the EPA and typically requires 6 to 12 
months. 

LONG-TERM CLEAN-UP 
The design and construction of the chosen alternative 

takes place and the time to rectify the contamination is 
determined. 

Source: EPA Fact Sheet, 1988. 

8The Agency for Toxic Substances and Disease Registry 
(ATSDR) is part of the Centers for Disease Control that has 
been mandated by Congress to conduct Health Assessments for 
each site on the NPL. The ATSDR works in conjunction with 
the EPA to assess information from the RI and FS and can 
request additional information from the EPA. The ATSDR does 
not involve the community during the actual Health Assess
ment, but encourages public participation once the agency 
has reviewed the data and made its recommendations to the 
EPA. 

A citizen's petition process can be initiated when the 
community believes that additional relevant information is 
needed to conduct a complete Health Assessment. The 
citizen's petition can incorporate such information that 
does not appear in the RI and FS (Minutes, Citizens Advisory 
Group, 1987). 

bThe Superfund Amendments and Reauthorization Act of 1986 
(SARA) provides that technical assistance grants be made 
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available to "any groups of individuals which may be affect
ed by a release of threatened release at any facility which 
is listed on the NPL." The grants may be used to obtain 
technical assistance in interpreting information with regard 
to all aspects of the Superfund process. only one technical 
assistance grant can be provided to a single NPL site. The 
grant may total up to $50,000 over the course of the clean
up effort. Each community is required to contribute at least 
20 percent of the total cost of the technical assistance 
(EPA Fact Sheet, 1987). 



APPENDIX D: STUDIES CONDUCTED ON TUCSON'S CONTAMINATED 
GROUNDWATER 

Arizona Department of Environmental Quality. (1988) 
Groundwater quality update: cleanup proposed for the 
Tucson airport area. Environmental Scene Summer:3-4. 
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Arizona Department of Health Services. (1990) The incidence 
of childhood leukemia and testicular cancer in Pima 
county: 1970-1986. Setember 17. 

Arizona Department of Water Resources. (1987) Fact sheet #2: 
Tucson airport area superfund site. April. 

________ . (1986) Final community relations plan update Tucson 
area airport superfund site. September. 

Campos-Outcalt, D. (1991) Health effects of trichloroethyl 
ene. Presented to the Pima County Board of Health, 
August 1. 

Department of Defense - united States Air Force. (1985) NeWfi 
Release: October 3. 

Department of Defense. (1986) Remedial Action Plan Plant 
Number 44. united states Air Force. 

Eberhardt, S. (1983) Possible sources of groundwater 
contamination in the Tucson International Airport 
Area, Arizona Department of Health Services, Phoe
nix. 

Ecology and Environment, Inc. (1981) Field investigations of 
uncontrolled hazardous waste sites, FIT Project, 
Prelimnary site Inspection Report, Hughes Aircraft 
Co., USAF44, Tucson, Arizona, EPA Contract No. 68-
01-6056. 

Environmental Protection Agency. (1988) Fact sheet #4: 
cleanup of TCE contaminated groundwater. Region 9. 

_______ . (1992) Fact sheet #21: TCE Update. Region 9. 

Hargis and Montgomery, Inc. (1982) Phase I - Investigation 
of subsurface conditions in the vicinity of abandoned 
waste disposal sites, HAC Manufacturing Facility, Tuc
son, Arizona, Volumes I, II, and III. 



________ . (1982) Phase II - Investigation of subsurface 
conditions in the vicinity of abandoned waste dis
posal sites, HAC Manufacturing Facility, Tucson, 
Arizona, Volumes I, II and III. 
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_______ • (1982) Preliminary reclamation wellfield design and 
assessment of water treatment alternatives, US-
AFP44 , Tucson, Arizona. 

________ . (1982) Digital simulation of containment transport 
in the regional aquifer system, US-AFP44, Tucson, 
Arizona. 

(1983) Evaluation of data collected by Tucson 
Groundwater contamination study Task Force in the 
vicinity of US-AFP44, Tucson, Arizona. 

________ • (1983) Interim emergency measures cementing of 
wells HAC-1, HAC-2, and HAC-4, US-AFP44. 

_______ . (1983) Summary of 1982 hydrologic monitoring 
program US-AFP44, Tucson, Arizona, Volumes I and II. 

_______ . (1984) Analysis of data collected by Tucson 
Groundwater contamination study Task Force in the 
vicinity of Tucson International Airport. 

________ . (1984) Memorandum Report: Recommendations for pilot 
reclamation system, US-AFP44, Tucson, Arizona. 

Hargis and Associates, Inc. (1984) Memorandum Report: 
Evaluation of water use alternatives, proposed 
reclamation wellfield, US-AFP44, Tucson, Arizona. 

_______ . (1985) Poor quality groundwater withdrawal permit 
application, US-AFP44, Tucson, Arizona. 

(1985) Summary of 1984 Hydrologic monitoring 
program, US-AFP44, Tucson, Arizona, Volumes I, II, 
and III. 

Hughes Aircraft Company, (1985) Draft Remedial Action Plan, 
US-AFP44, Tucson, Arizona. 

Malcolm Pirnie, Inc., (1983) Conceptual study for treatment 
of reclaimed water at US-AFP44, Phase I and II. 

________ . (1984) Conceptual study for treatment of reclaimed 
water at US-AFP44, Phase III. 



_______ . (1988) Feasibility study for groundwater 
remediation in the Tucson airport area. Arizona 
Department of Water Resources, Phoenix, Arizona. 
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Metcalf and Eddy (1985) Groundwater treatment facility, USAF 
major project No. 1-84-114, Draft technical specifi
cations, HAC, Tucson, Arizona, US-AFP44, Volumes lA, 
IB, and II, Design analysis. 

Mock, P., B. Travers and C. Williams. (1985) Contaminant 
transport modeling, Tucson airport area remedial 
investigation, Arizona Department of Water Resourc
es, Hydrology Division, Draft Report. 

Murphy, B. and J. Hedley. (1984) Maps showing groundwater 
conditions in the Upper santa Cruz Basin Area, Pima, 
Santa Cruz, Pinal and Cochise Counties, Arizona -
1982, Arizona Department of Water Resources, Hydro
logic Map Series Report No. 11. 

Rampe, J. (1985) Potential sources of groundwater 
contamination in the vicinity of the Tucson interna
tional airport area, Tucson, Arizona, Department of 
Health Services, Phoenix (RI Volume III). 

Schmidt, K. (1985) Results of the remedial investigation for 
the Tucson airport area draft report submitted to 
the Arizona Department of Health Services, Phoenix, 
Arizona (RI Volume I). 

Science Applications International Corp. (1985) Installation 
restoration program Phase I, Records serach final 
draft, US-AFP44, Tucson, Arizona. 

Tucson Water (1984) Basic data report on Tucson Water TCE 
monitor wells (WR-Series), open-file reports. 

US EPA, Region 9 (1983) Aerial photographic analysis of a 
hazardous waste site study area, Tucson, Arizona, 
Environmental Monitoring Systems Laboratory, Las 
Vegas, NV. 
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