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Ecological Risk Assessment and 
Management: Their Failure to Value 
Indigenous Traditional Ecological 
Knowledge and Protect Tribal 
Homelands 

INTRODUCTION 

A tribal land base or homeland is the sine qua non of sovereign- 
ty. Tribal territories form the geographical limits of each tribe’s 
jurisdiction, support a residing population, are the basis of the 
tribal economy, and provide an irreplaceable forum for cultur- 
al vitality based on religious practices and cultural traditions 
premised on the sacredness of land. Today, fully functioning 
Indian nations possess four distinct yet interwoven and inter- 
dependent attributes of sovereignty: secure land base, func- 
tioning economies, self-government and cultural vitality.’ Some 
describe these attributes as geographic and political indepen- 
dence. In short, the tribes’ land bases are the linchpin to tribal 
existence and autonomy as sovereign nations.2 Moreover, a pri- 
ority implicit in Indian land tenure is maintaining a homeland 
in which both present and future generations of the tribes may 
live and flourish, since tribal individuals and families reside on 
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secure land bases which have supported and nourished their 
ancestors for thousands of years past, and continue to be the 
core and integral foundation of tribal existence. 

For most indigenous tribal peoples of the United States: 
creation stories, songs, prayers, and traditional ecological 
knowledge and wisdom teach us to visualize and understand 
the connections between the physical environment, the spiritu- 
al values that create and bind a tribal community, and the 
social welfare of the community. We are taught a system of Val- 
ues that induces a profound respect for the natural forces 
which give life to the complex world of which we are but a 
small part. The wisdom and knowledge that indigenous peo- 
ple possess of the ecosystems and their homelands is based 
upon millennia of observation, habitation, and experience, all 
utilizing a balance of human interaction and intervention with 
the environment. It is the traditional ecological knowledge-an 
interactive natural world science-which has preserved many 
tribal homelands in pristine condition and protected the many 
medicines and foods for generations. This traditional ecologi- 
cal knowledge held by indigenous peoples of the United States 
will continue to be the beacon for tribal ways of life to guide us 
into the next century. 

In sharp contrast, the majority of the mainstream non- 
Indian people in the United States have lost their sense of 
reliance on nature for survival, and therefore have lost their 
respect for the world we inhabit. Many non-Indians no longer 
possess the stories, songs, and prayers which helped them see 
their connections to the natural world and the impacts of their 
actions. Essentially, the relationship among the spiritual world, 
the physical world, and the social world has disintegrated, 
having changed to one based on exploitation and commodifi- 
cation of natural resources for economic gain. The stories, 
songs, and prayers have been replaced by a kind of institution- 
alized science and technology that attempt to justify human 
actions to manipulate, contaminate, and deteriorate the envi- 
ronment. With the advent and wholesale embracing of an insti- 
tutionalized science and technology, can non-Indians imagine 
why preserving biological diversity is something deeply con- 
nected to who and what we are in the world? And what can 
tribal people do to decolonize the institutional supposition that 
indigenous values and knowledge have no place at the table to 
begin to solve the ever-pressing environmental dilemma facing 
the United States and the world? 
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This article discusses the critical role that indigenous eco- 
logical knowledge can and should play in protecting and pre- 
serving ecosystems and tribal communities. Cultural values 
and diversity are as urgent as biological diversity and must be 
manifested in scientific methods of valuing lands, resource 
ecosystems, and human rights, or cultural knowledge must be 
considered equally in evaluating and planning for future pro- 
jects or activities impacting tribal rights and resources. This 
article explores the threats to tribal homelands and treaty 
rights, and explains the role tribes should play in their protec- 
tion. This article also seeks to present a tribal perspective to the 
area of ecological risk assessment and risk management by 
identifying and suggesting three major appropriate areas 
which must be addressed by federal agencies to start to protect 
tribal homelands and resources. This article, however, is no 
substitute for direct consultation with Indian tribes and com- 
munities. Risk assessment cannot be undertaken and risk man- 
agement cannot be adequately implemented in a vacuum with- 
out tribal input. 

RISK ASSESSMENT AND RISK MANAGEMENT 

Federal and state governmental officials and decision-makers 
resolve national and local environmental and /or waste-man- 
agement issues by performing risk assessments4 and risk man- 
agement5 on an ongoing basis. Risk assessment, as the founda- 
tion for formal decision analysis, is viewed as the preferred tool 
to systematically and explicitly consider issues affecting the 
environmental decision-making process. In short, risk assess- 
ment is a scientific and technical process. It uses scientific infor- 
mation derived from past experience or other scientific infor- 
mation to quantitatively or qualitatively evaluate the potential 
consequences and risk associated with a given situation, action, 
or alternative. Risk management is the ranking of different 
risks, development of strategies to eliminate or mitigate the 
risks, decision on which risks are to be eliminated or mitigated, 
and implementation of selected strategies. 

TRIBAL HOMELANDS AND OFF-RESERVATION RIGHTS 

Any discussion of ecological risk assessment and risk manage- 
ment and their impact on tribal homelands must be premised 
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on an understanding of tribal land tenure in the United States 
and off-reservation treaty-guaranteed rights. There are 557 fed- 
erally recognized Indian tribes in the United States.6 Tribes and 
individual tribal members in the lower forty-eight states own 
approximately 56.6 million acres of land: which roughly 
amounts to only 3 percent of the original tribal land base? 
Alaska Natives pursuant to the Alaska Native Claims 
Settlement Act own another 44 million acres.g At least half of 
the 1.9 million tribal people in the United States live on or adja- 
cent to one of 310 reservations.'O The size of tribal reservations 
ranges from the largest landholding of approximately 15 mil- 
lion acres (the Navajo Nation) to others of about 100 acres." 

Since the beginning of federal-tribal relations, Indian tribes 
have fought in war, in Congress, in courts, and in public 
forums to maintain a separate existence apart from the majori- 
ty. Indeed, the United States' promise of separatism in perpe- 
tuity was a fundamental premise underlying the treaty negoti- 
ations with the tribes of the lower forty-eight states.12 Although 
tribes did not want to give up their lands, tribes across the 
country relinquished millions of acres of land in exchange for 
assurances of a retained homeland of smaller size in which 
they would remain free from federal and state interference and 
the intrusions of non-Indian settlers. In many respects, the 
promise of tribal sovereignty has survived only because of the 
separatism made possible by the retained tribal land base. 

This tribal separatism withstood the most devastating attack 
by Congress in the late 1800s under the General Allotment Act of 
1887, also known as the Dawes Act.13 Under the allotment policy, 
Congress attacked the basic tribal value and cultural practice of 
holding land in common. For tribes whose reservations were 
allotted, the basic approach was to take land out of tribal owner- 
shp and divide it into parcels for allotment to individuals. 
Congress ultimately repudiated this allotment policy when it 
enacted the Indian Reorganization Act in 1934, but by the end of 
the allotment era Indian tribes and individuals held only a third 
of the land that the tribes had held in 1887.14 Viewed from the late 
twentieth-century perspective, the General Allotment Act can be 
seen for what it was-an attempt to carry out cultural genocide 
against indigenous pe0p1e.l~ 

The continuing pressure to exploit the remaining tribally 
owned lands is ever present. Private enterprise and the federal 
government covet the vast Indian land resources, which 
includes 6.3 million acres of commercial timberland,16 43 mil- 
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lion acres of range land,and three million acres of agricultural 
land.” Approximately one-third of the low sulfur coal in the 
western states, more than one-half of all uranium deposits, and 
20 percent of all known U.S. reserves in oil and natural gas are 
located on tribal homelands.’* More recently, tribal lands also 
have been viewed as sites for waste disposal.” 

Under the same treaties that reserved tribal homelands, 
tribes also reserved and were guaranteed access to crucial off- 
reservation hunting, fishing, and gathering rights on lands 
ceded by the tribes to the United States. Some of the major law 
cases have involved fishing in the Pacific Northwestz0 and the 
Great Lakes:] and inland fishing and hunting in the Midwest.= 
Tribal off-reservation treaty rights have also been recognized in 
at least seven statesz3 The court cases have made clear that 
numerous treaties and agreements secure rights to harvest fish 
and game that are different than those held by non-Indian citi- 
zens generally, and that while the states can regulate the exer- 
cise of Indian hunting and fishing rights, they can only do so in 
limited circumstances. 

The treaty resources now stand vulnerable to the develop- 
ment and pollution that plagues nearly every sector of the 
United States. Throughout the country there are numerous 
instances of tribal lands and water resources contaminated 
with pollution originating from off-reservation sources. 
Moreover, treaty rights to take wildlife and gather foods and 
medicines, while integral to maintaining a traditional economy 
and fulfilling a promise of separatism, are quickly fading into 
paper rights largely because of the destructive actions of the 
majority, industrial society. Rampant development, the con- 
struction of dams and flooding, mining, and the continuing 
storage and transportation of nuclear waste adjacent to reser- 
vations are increasingly destroying wildlife habitat and push- 
ing species into extinction at an accelerating rate. Even in cases 
in which wildlife remains available for Native use, health risks 
associated with contamination of the flesh from toxins present 
in the habitat are mounting. 

The federal government is often involved in off-reservation 
activities through its role as manager of vast tracts of public 
lands and resources located off-reservation. Much of the public 
lands ceded by indigenous people passed into the public 
domain and is managed as national forests, national parks, or 
range land. A variety of federal agencies”p1ay a role in regu- 
lating private activities such as grazing, mining, recreation, oil 
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and gas production, and timber harvesting, all of which seri- 
ously impact tribal rights. Other federal agencies manage nat- 
ural resources such as water and wildlife that are vital to tribal 
people.z Many of the lands, resources, and sites upon which 
tribal people have lived for thousands of years are now in peril 
due to environmental degradation. In many instances, federal 
agencies bear responsibility for these threats through their 
actions in managing public lands and regulating polluting 
activities, managing shared water and wildlife resources, and 
approving new development on federal lands. For example, 
the federal government has engaged in nuclear weapons test- 
ing near reservation lands inhabited by the Western Shoshone 
Nation in Nevada. And for years, the Department of Energy 
engaged in open dumping of highly radioactive waste at the 
Hanford site, located along the banks of the Columbia River 
near the boundary of the Yakama Indian Nation’s reservation.26 
This waste has found its way into the Columbia River, a major 
waterway to the Pacific Ocean?’ In addition, another federal 
agency, the U.S. Army Corps of Engineers, operates a line of 
dams along the Columbia River that kills up to 95 percent of 
the migrating salmon.28 Indeed, for the first time in the memo- 
ry of tribal people of the Pacific Northwest, there are not 
enough harvestable fish to support even the most basic cultur- 
al needs. 

The various approaches to ecological risk assessment and 
management developed and employed by the federal agencies 
are critical areas to tribal people. As we move into the twenty-first 
century these approaches will substantially determine the future 
ecological viability of our separate land bases and the subsistence 
rights guaranteed under treaties and agreements executed more 
than a century ago. Risk assessment methodologies and risk 
management utilized in the realm of environmental and natural 
resources will determine in many instances the future of tradi- 
tional Native existence. The myriad of ecological risk assessment 
approaches and decision-making strategies will guide govern- 
mental regulation and management of federal lands. This will 
have significant environmental consequences for tribal people as 
they work to influence the federal government’s responsibility 
over resource development such as oil and gas production, min- 
ing, logging, and storage and processing of nuclear waste. The 
impacts are particularly evident for tribes that reside in states 
which have a large percentage of federal lands, and for the tribal 
nations that reside in states which have enormous sections of fed- 
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era1 lands being utilized by Department of Energy and 
Department of Defense activities. 

TRIBAL ROLES IN ECOLOGICAL 
RISK ASSESSMENT AND MANAGEMENT 

Indian tribes are significantly absent from ecological risk 
assessments and risk management due to the particular feder- 
al regulations, guidelines, and federal assessors and managers 
conducting the assessments. Usually, these assessments and 
management strategies do not mention the impacts that certain 
federal, state, local, and private sector activities will have on 
tribal homelands or treaty-guaranteed hunting, fishing, and 
gathering rights. Indeed, most risk assessment analyses are 
void of any mention of tribal governments, Indian lands, treaty 
rights, or tribal cultural values. Instead, the standard approach- 
es identify decision-making officials in federal, state, and local 
governments, as well as private-sector leaders in commercial, 
industrial, and private organizations, but omit or exclude rep- 
resentatives from tribal government whose reservation lands 
and/or aboriginal territories include the areas being assessed. 

Indian tribes have the power to regulate persons and prop- 
erty within their territorial boundaries to fully protect their 
homelands. This tribal regulatory power stems from three 
sources: inherent tribal authority, treaties and executive orders, 
and federal statutory delegation of authority to In gen- 
eral, tribal governments retain inherent sovereign powers to 
regulate conduct of tribal members and non-members which 
threatens or directly affects public health and safety or the eco- 
nomic security of the reservation community.3o This jurisdiction 
includes activities that degrade the environment. 

Tribes are in the best position to regulate and to be inti- 
mately involved in risk assessment, environmental activities, 
and management affecting tribal lands and natural resources. 
Accordingly, Congress has supported tribal efforts to do so in 
amendments to various federal environmental ~tatutes.~'  
Indeed, states have never been granted authority by Congress 
to regulate conduct of Indians or non-Indians relating to envi- 
ronmental regulation within  reservation^.^^ Thus, as recognized 
by Congress and the courts, Indian tribes can adequately pre- 
serve, protect, and perpetuate the rights and resources under 
tribal control for all people located on their treaty-guaranteed 
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homelands. 
President Clinton’s directive of April 29,1994 sets the tone 

for his administration’s approach to Indian affairs. In a memo- 
randum to heads of executive departments and agencies, 
President Clinton requires all federal agencies and depart- 
ments to implement their programs in a “sensitive manner 
respectful of tribal sovereignty,” and sets forth several princi- 
ples to guide agency dealings with Indian These prin- 
ciples include: (1) operate within a “government-to-govern- 
ment relationship” with tribes; (2) consult “to the greatest 
extent practicable” with tribal governments prior to taking 
actions that affect them; (3) “assess the impact’’ of federal 
actions on “tribal trust resources” to “assure that tribal govern- 
ment rights and concerns are considered during the develop- 
ment of such plans, projects, programs, and activities”; and (4) 
take ”appropriate steps to remove any procedural impedi- 
ments” to working with tribes. These policies significantly 
direct the dealings between tribes and federal agencies on envi- 
ronmental issues such as the development of ecological risk 
assessment guidelines and approaches, and implementations 
by decision-makers. 

Moreover, the current ecological risk assessments and risk 
managers are totally inconsistent with the established case law, 
congressional, and executive policies relating to tribal involve- 
ment in the protection of environmental quality. Most agencies 
such as the Department of Energy, Department of Defense, 
Forest Service, and Bureau of Reclamation undertaking risk 
assessments disregard the well-established policies to work 
with tribes on a government-to-government basis, to recognize 
tribes as the primary decision-makers for environmental mat- 
ters on reservation lands, and to encourage tribal, state, and 
local cooperation in areas of mutual concern. Indeed, tribes are 
the most appropriate non-federal parties for making decisions 
and carrying out program responsibilities affecting Indian 
reservations, their environments, and the health and welfare of 
the reservation populace. 

Tribal governments should be included as risk managers 
and be included in the dialogue between federal risk managers 
and risk assessors. Additionally, in order to effectuate the gov- 
ernment-to-government relationship fully, federal agencies 
must communicate with tribal governments regarding ecolog- 
ical risk assessments, thoughtfully consider tribal concerns, 
recognize and give due respect to tribal governments’ efforts to 
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incorporate tribal values in risk assessments, and adequately 
design alternative approaches that protect tribal lands, 
resources, and treaty rights. Accordingly, pursuant to the 
administration’s strong policy of government-to-government 
relations, it would be appropriate for agencies to form a tribal 
working group on ecological risk assessment and management 
to gain tribal knowledge and expertise on the issue to assist in 
and formulate decision-making approaches that fully protect 
and preserve the treaty-guaranteed reservations and resources. 

TRADITIONAL TRIBAL CULTURAL VALUES IN RISK 
ASSESSMENT AND RISK MANAGEMENT 

The modern-day risk assessment and risk decision-making 
process purports to estimate acceptable harm to a given 
species, food web, population, or ecosystem. Accordingly, con- 
ducting an ecological risk assessment in areas affecting tribal 
homelands or ancient tribal boundaries involves a basic under- 
standing of a large regional ecosystem. However, the under- 
standing of such a large and complex ecosystem impacting 
tribal people under existing approaches is limited to institu- 
tional technological knowledge. For example, under the cur- 
rent scientific approach, numbers and studies are plugged into 
models and frameworks of risk assessment by people who may 
never view the particular site or ecosystem where the proposed 
activity will occur or toxin will be released. Thus, only a few 
activities can be measured or estimated that will affect tribal 
communities. The approaches consider very few consequences 
in an artificial isolated environment and in controlled experi- 
ments based on method assumptions and date-set characteris- 
tics, which do not analyze the range of impacts on each other 
or the impacts on ecological and cultural attributes. Finally, the 
modern-day risk assessment processes are set on a short time 
scale and assess a limited geographic area. 

In stark contrast, at the heart of tribal cultures and other 
indigenous cultures of the United States is the inseparability of 
the health and welfare of the tribal people and the natural 
ancient indigenous environment, encompassing all other 
organisms and their habitats. Most indigenous peoples in the 
United States understand that the environment is a harmo- 
nious blend of what is known as science and management. 
Indeed, tribal communities have persevered for centuries 
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because so many have knowledge of the natural, spiritual, and 
ecological world, and understand and respect the interconnect- 
edness among humans and all other living things. 
Additionally, tribal people possess a culture-based knowledge 
of ecosystems that has evolved and accumulated over thou- 
sands of years and is continually tested and improved for the 
lasting maintenance of the tribal existence. The collection and 
use of this complex knowledge of the physical world-includ- 
ing values, histories, stories, ethics, and the culture of indige- 
nous ways of life-is an integral part of any tribal decision- 
making process.34 

The incorporation of values, meaning what we believe in 
and care to achieve, is essential to risk assessment and risk 
management processes. From the Native American perspec- 
tive, the values embodying our cultural and religious beliefs 
are necessary in any engagement process with other distinct 
cultural groups for the purpose of conflict resolution in risk 
assessment and risk management. Not all tribal cultural values 
are quantifiable, nor must they be quantified in order to obtain 
recognition in ecological risk assessments and risk manage- 
1~lent .~~ The time has come for federal agencies to develop and 
institute systematic procedures and interactive processes to 
make the values explicit, by direct and indirect means, and 
communicable to improve the proposed risk assessment and 
risk management decisions. 

Tribal cultural wisdom can assist in the ecosystem charac- 
terization and context of species interdependence, particularly 
within the naturally proper boundaries of the ancient native 
landscape. In the absence of predisturbance/experimental field 
data, traditional tribal knowledge associated with a particular 
scenario can be employed to discern the spatial and temporal 
distribution of endemic ecological components under charac- 
terization. True characteristics of the ecosystem can affect the 
ultimate fiature and distribution of the stressors36 and may only 
initially be estimated through site-specific tribal cultural 
knowledge. Local microbial communities and environmental 
fate processes can transform the chemical stressors, the remain- 
ing of which can in turn influence the level of exposure of the 
ecological components37 of concern. Without a formal process 
for the incorporation and integration of the cultural and scien- 
tific values essential to the exposure characteristic phase,” risk 
assessments cannot meet the obligation of optimally utilizing 
all available means to determine the long-term ecological risks. 
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Examples of the characteristics of the ecological components 
that affect their exposure to the stressors are the habitat needs, 
food preferences, reproductive cycles, and seasonal activities 
such as migration and selective use of indigenous natural 
resources.39 Thus, the cultural and traditional resources of 
indigenous peoples can be immediately brought to bear on the 
exposure-information gathering and processing phase under 
mutually agreed upon formal engagement conditions. 

Characterization of exposure and ecological effects often 
requires the application of statistical methods. Given the com- 
plexity and uncertainty extant in the information about poten- 
tial impacts on the indigenous native landscape by the intro- 
duced stressors and the method assumptions, the data cannot 
be fully trusted to the interpretation based on the controlled 
experiments and limited scientific analyses. Statistical signifi- 
cance does not always reflect biological and ecological signifi- 
cance, and profound ecobiological changes may not be detect- 
ed by statistical tests or manifested in any measurable way. The 
employment of tribal elders’ wisdom and traditional knowl- 
edge of the key variables pertinent to the native landscape can 
assist in the evaluation between statistical and ecobiological 
significance, and to discern the level of intrinsic un~ertainty.~~ 

A decision process that is inclusive of and interactive with 
Native cultural values will result in greater trust in the deci- 
sion-makers by tribal governments and the public. 
Consequently, federal agencies can more effectively deliberate 
why one alternative is chosen and why other alternatives are 
not. Additionally, conceptual ideas for incorporating cultural 
value models should be explored by federal agencies. Such 
decision-making processes of mutual, respected engagement 
with Native cultural values exist. For example, in 1994 the 
Yakama Indian Nation instituted a project with the Department 
of Energy-Hanford site in Washington to incorporate and inte- 
grate the use of tribal and cultural knowledge and values into 
the decision-making process for Department of Energy activi- 
ties affecting the Yakama Indian Nation. This project, known as 
the Holistic Engineering Project, blends the institutional per- 
spective with the technological and cultural/ tribal points of 
view.41 Similarly, the Confederated Tribes of the Colville 
Reservation in Washington have developed a decision-making 
process known as the Holistic Resource Management 
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ECOLOGICAL RELEVANCE 

Generally, three principal criteria are utilized when selecting 
assessment endpoints (what to protect): (1) their ecological rel- 
evance, (2) their susceptibility to the known or potential stres- 
sors, and (3) whether they represent management goals. In 
other words, ecological relevance and susceptibility are essen- 
tial for selecting assessment endpoints that are scientifically 
valid. Importantly from an indigenous perspective, what is 
missing from an ecological relevance discussion is the recogni- 
tion and inclusion of cultural values and the operational 
approach of tribal traditions. In short, the standard ecological- 
relevance approach is too limited, and without the proper 
assessment endpoints the risk to a given ecosystem may be 
seriously misrepresented, which could lead to major adverse 
impacts or misguided management. Any discussion with 
regard to ecological relevance endpoints that assist in sustain- 
ing a natural structure or reflect the structure of the communi- 
ty ecosystem or landscape must consider that tribal people pos- 
sess ancestral territories or ancient boundaries which go far 
beyond their present-day reservation political boundaries or 
ecosystem. Ancient tribal boundaries or ancestral territories are 
relevant to the ecological risk assessment because they recog- 
nize the time-tested relationship between the natural resources 
and the regional subsistence culture, that is, all endemic species 
and their associated habitats corresponding to the indigenous 
way of life under investigation. 

The historically interactive and adaptive nature of Native bio- 
diversity prior to the introduction of modern technology and eco- 
nomic exploitation is self-evident. However, the tribal spatially 
mediated and time-tested culture cannot be properly understood 
within the political boundaries of the present homeland in accor- 
dance with traditional wisdom and scientific knowledge. 
Therefore, in order to accomplish a meaningful ecological risk 
assessment, the federal reviewing agency must consider the correct 
proper spatial domain (regional subsistence culture) of the affected 
tribe with the potential impacts to be defined by the ancient and 
aboriginal boundaries of the tribes. Indeed, tribal cultural 
resources, which include foods and medicines of the tribes, 
demonstrate that a fragmented network of habitats and endemic 
species cannot continue to exist without the preservation of the 
associated patterns of interdependence and diversity well docu- 
mented in the oral traditions of tribal 
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Additionally, most endpoint discussions fail to recognize 
that risk can occur when tribal communities have lost their tra- 
ditional land base because of a hazardous materials accident, 
or when new technologies are sited in culturally sensitive areas 
such as tribal lands or aboriginal territories. The consequences 
can be devastating. The loss of treaty homelands or the use of tra- 
ditional sacred lands can lead to the risk of irreversible cultural 
extinction for some communities. As explained, the tribal land 
base is the linchpin to tribal sovereignty because it serves as the 
center for economic stability, cultural vitality, and tribal sover- 
eignty. If tribal lands or places are contaminated or damaged, 
habitation may be restricted or eliminated which will result in the 
Indian tribe losing its political powers to control and regulate the 
activities occurring on its homelands. Moreover, the tribe will be 
unable to adequately preserve and protect its membership's gen- 
eral health, welfare, and safety. Loss of tribal culture and identity 
may occur because tribal identity depends heavily upon the 
sociocultural ties that link individuals, families, and groups to 
specific tribal territories and lands4 

PRIORITIZATION OF SPECIES 

Tribal traditions recognize that all species are connected and 
impact each other over a complex natural web of life. 
Consequently, all species are treated with equity and cultural 
recognition, and therefore we cannot prioritize one specie over 
another by the standard biodiversity conservation, for 
instance, measuring the genetic distance between the classi- 
fied species within a region. Generally, tribal values support 
the idea of multi-species risk analysis within the context of a 
traditional information system, which respects the functional 
relationship between species, and between species and the 
hierarchical organization of species. The tribal value for the 
sustenance of all life in the ecological web must share the risk 
of extinction on each and every species interactively. The pro- 
cedure for evaluation of such interrelated risks consequently 
would reflect the Native cultural value system and assume 
adaptive and online characteristics. 

Ecological risk assessments often employ systematic biolo- 
* gy and genetic distance measures to determine the priority of 

species for conservation. For example, risk assessors identify or 
analyze the potential "cascade of adverse effects" and "series 
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of effects among a diversity of organisms” which implies the 
hierarchical structure of species and processes of interrelation- 
s h i p ~ . ~ ~  While tribal cultural values are not in direct conflict 
with the scientific research of conservation priority and the 
mathematics of biodiversity, tribal people express the deep and 
singular concern of the presumed human superior ability and 
intelligence to decide which species and process are ultimately 
most relevant to the protection and preservation of life, ecolog- 
ical health, and lasting welfare for all. Given the very limited 
and short existence of scientific knowledge in the life history of 
all species, and that scientific fallibility is the premise for tech- 
nological progress, the tribal cultural value system challenges 
the assumed superiority of the human race in its search for a 
balanced solution to preserve the natural resources, in this case 
using ecological risk assessment as the main consideration.& 

To avoid the possible escalation of conflict between the dif- 
ferent value systems within the ecological risk assessment 
processes and risk management decision-making, tribal gov- 
ernments, tribal elders, and other indigenous people should 
promote a moderate and equitable approach by first establish- 
ing and institutionalizing the formal dialogue and engagement 
process between Native peoples who possess distinct cultural 
value systems. Accordingly, the conservation genetics or prior- 
itization of species question will be addressed in the manner 
cognizant of the relative importance of each and every species 
rather than the less than perfect and self-destructive power of 
the human species. 

CONCLUSION 

Since first entering into treaties with the United States, Native 
nations have waged a two-hundred-year struggle to maintain 
an autonomy against an encroaching majority society. Now at 
the threshold of the twenty-first century, the future of tribal 
existence for many indigenous communities is imperiled. The 
tribal way of life that remains intrinsically connected to the nat- 
ural environment and de endent on the continued integrity of 

dented magnitude. Due to the unique nature of tribal land 
tenure and tribal culture, tribes cannot simply relocate to new - 
areas when their lands become contaminated, their water pol- 
luted, or their wildlife resources decimated as a result of eco- 

the land and resources P aces an ecological crisis of unprece- 
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logical abuse by the non-Indian sector. The mobility and tran- 
sience that provide short-term solutions to members of the 
majority society do not provide options to tribes when their 
way of life is threatened or destroyed. 

This article has suggested a fundamental means by which 
the federal government can begin to meet its federal trust respon- 
sibility of protection-the institutionalization of risk assessment 
and risk management that incorporate time-honored traditional 
indigenous knowledge of the environment. Federal agencies 
have a unique opportunity to design ecological risk assessment 
approaches that can fully value tribal homelands and resources, 
and support the existence of tribal lifestyles in this country. The 
development of such approaches and management should serve 
as a focal point of future dealings between tribal communities 
and the federal government, and will be a fundamental challenge 
for federal agencies to overcome the years of reliance solely on 
science and technology to inform their decision-making. This 
challenge, however great, is implicit in the promise of Native sep- 
aratism that underlies the vast cessions of land made just over 
two centuries ago. 

Even beyond this challenge, the introduction of tribally 
held cultural values to the majority society, which seems at a 
loss to secure a sustainable future for its own coming genera- 
tions, will confer immeasurable benefits to non-Indian society. 
And, finally, the recognition and acceptance of such tribal wis- 
dom and knowledge is only the beginning. There must be a 
continuing federal dialogue with tribes, resolution of existing 
issues, resources provided to tribal communities, and mean- 
ingful consultation with tribes in order to fully preserve the 
creation for all. 
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