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They shall labor, legislate and 
council together for the interest of 

future generations
Haudenosaunee



Tribal Lifeways

- Inseparable from the ecology

- Derived from traditional science

- Based on observation, evaluation

- Repeatable and verifiable

- Codified as teachings, stories
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What’s At Stake?

Our lives
Our culture

Our heritage
Our way of life

Our natural resources
Our cultural quality of life



ECOSYSTEM:
• Biodiversity
• Landscapes
• Critical Habitat

Ecological RA
Foodchain concentrations
used to evaluate ecorisk
AND human subsistence
exposure and risk

Human Subsistence Uses
• Exposure and health risk
• Socio-Cultural impacts

Land = grocery store, school, 
church, clinic, living room.



In consequence of the 
improvements of the intruders on 
our fields, we found considerable 
difficulty to get ground to plant a 

little corn.
Black Hawk
Sauk
after the War of 1812



Timeframe for Legacy Management

- It took only one lifetime to 
contaminate our homeland and natural-

cultural (eco-cultural) resources.

- Risk profiles of DOE decisions
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(next 3 slides)



10,000 years of undisturbed habitat 10,000 years of undisturbed habitat 

400 generations of traditional lifeways400 generations of traditional lifeways

60 years of nuclear production –
< 1 lifetime!

400 generations of legacy management400 generations of legacy management

10,000 years of contamination10,000 years of contamination



What does a long-term risk profile look like?

Example of a hypothetical risk profile from a long-term materials perspective.
A material may pass through many projects, 

Each of which has a different definition of “complete.”

Current risk level

D&D complete; “clean & stable”

Landfill or cap - “final disposal”

Surface decontamination or
Interim stabilization  

Containment breached; 
undecayed material begins to leach

1997      2002          2050                        3000        10,000

Urgent

High

Medium

Low
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CTUIR, Waste Management ‘97



The Hanford Site Risk Profile:
Hypothetical long-term risk profiles of multiple projects

1997     2002            2050                        3000       10,000

Trough years in
total Site risk

Multiple operating projects
cause exceedance of Hanford’s
sitewide compliance total

Peaks in out-year contamination
make Hanford unusable for a time

Multiple leaching sources all
reach the River simultaneously
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We know our lands are now 
become more valuable.  We are 

sensible that the land is 
everlasting, and the few goods we 

receive for it are soon worn out 
and gone.

Canasatego
Iroquois, 1740s



Decision Tools to Prepare for Legacy 
Management

- Conventional (short-term) decisions

- New holistic (long-term) 
decision criteria are needed.
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I am not against employment, it is 
a good thing.  But the most 

important thing we must take into 
consideration is the land around 
us.  It is also our income and we 

must not make decisions that 
might destroy it.

Chief Emile Nakogee
Ojibway, 1977



Conventional (short-term) Decision ToolsConventional (short-term) Decision Tools
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Follow this procedure

Rule-Based

Technology-Based

Standard-Based
Value-Based

Budget-Based

Achieve compliance

Achieve this risk level

Use Best Available
Technology (BAT)

Spend this much money

Satisfy this principle

Achieve this concentration

Achieve this health status
Health-Based

Risk-Based

Compliance-Based



Worker exposure

Sacred sites,
cultural resources

High quality 
habitat

Many environmental
functions and services

Environmental
education &

research

Treaty Rights and
Tribal uses

Jobs and 
Ecotourism

Natural resource
trusteeship

Residual
contamination and

disposal sites

ISO 14000

Precautionary
Principle

Closure,
Compliance,

NRDA

Integrated
environmental 
management T&E species,

spawning impacts

Our Values and Long-term (Endstate) Decision CriteriaOur Values and Long-term (Endstate) Decision Criteria



Risk Assessment

Alternatives
Assessment

Precautionary
Principle

EJ - Equity
Assessment

Stewardship 
or Legacy

Assessment

Using existing tools; 
Making new ones. 



Your nation supposes that we, like 
the white people, cannot live 

without bread and pork and beer.  
But you ought to know that He, the 
Great Spirit and Master of Life, has 
provided for us in these spacious 

lakes and woody mountains.

Pontiac
1762



Methods and metrics for Endstate 
Assessment

- Assessing disproportional impacts

- Eco-cultural risk metrics
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Tool: Risk Assessment
- estimates exposures
- determines health effects 
- sensitive subgroups

Value: Environmental Justice
- equity across populations
- subsistence scenarios
- socio-cultural impacts

EJ-Based Risk Assessment
- Multigeneration risk commitments
- Habitat-based subsistence scenarios
- Natural & Cultural resource impacts
- Community-level exposures and health
- Individual & Community Quality of Life

Example – Blending Risk Assessment and EJExample – Blending Risk Assessment and EJ



These are our primary drivers:
Federal Fiduciary Trust Obligations

Treaties between Indian Nations and the US Government

There are many recent secondary drivers and ARARs:
Health and Environmental Protection laws

Cultural Resource Protection and Access laws, NHPA, etc. 

E.O. 12898 on Environmental Justice (even if not enforceable)

Many statutes require the evaluation of  “welfare” or social/
societal impact or economics. The President’s Commission and 
Understanding Risk recognize them as part of risk assessment.  
EPA requires the evaluation of groups with increased exposure 
and/or increased sensitivity.  EPA’s Land Use Policy requires the 
identification of reasonable future land use, which includes a 
scenario wherein tribes regain access to their ceded lands. Etc.

Is there a “legal driver” for assessing cultural risk       
and inequitable distribution of risks

(and then using them to make a decision)?

Is there a “legal driver” for assessing cultural risk       
and inequitable distribution of risks

(and then using them to make a decision)?



I must warn you that the Creator made 
us all equal with one another.  And not 
only human beings, but all life is equal.  

The equality of our life is what you 
must understand.  Economics and 

technology may assist you, but they 
will also destroy you if you do not use 
principles of equality.  Profit and loss 

will mean nothing to your future 
generations.

Oren Lyons
Onandaga, 1977



Evaluating Disproportionate Impacts

Disproportionate health impacts
Who bears the greatest exposure burden?
Who is most sensitive, or most at-risk?

Emphasis on “proportion” -- what proportion of a
tribe is affected by the contamination or action?
If a resource is contaminated, the whole Tribe 
(100%) is exposed.

Disproportionate impact on a tribe’s culture

Disproportionate impacts on a tribe’s resources
Whose resources are affected the most?
Whose resources are most sensitive or endangered



Treat all men alike.
Give them all an even chance to 
live and grow.  The earth is the 

mother of all people, and all 
people should have equal rights 

upon it. Chief Joseph
Nez Perce, 1879



Principle or Value                                            Type of data & metric needed to 
describe impacts

Any amount of contamination can cause            Acreage above background or 
social or cultural impacts detection limit as well as

above regulatory standards.

All natural resources are cultural resources Acreage above background; 
number of species affected;
number of individual organisms

Obligation to evaluate impacts to Trust Mass of soil contaminated; volume of 
Resources water contaminated ( x duration) 

Long-term decision metrics must be more 
comprehensive and inclusive or holistic 

Examples of Cultural Risk Metrics

Long-term decision metrics must be more 
comprehensive and inclusive or holistic 

Examples of Cultural Risk Metrics



Dependency webs, including foodwebs integrated with
human health and cultural use of resources and places.

A healthy ethno-habitat is one that supports its 
natural plant and animal communities and sustains 
the biophysical and spiritual health of its native peoples 
through time.  Ethno-habitats have also been called 
eco-cultural landscapes. 

What makes a place or resource important?  To whom?
How important?  For how many reasons?

Moving from numerical metrics back to a 
resource, geographic, and ecosystem focus



Example:  Ecosystem ApproachExample:  Ecosystem Approach

• All natural resources are cultural resources
• Contamination of environmental media

– resources can be spoiled for ceremonial use at           
contamination levels below regulatory standards

– the first drop of contamination versus the drop 
that breaks through a regulatory threshold

• Ecotoxicity 
– organisms, life stages, population & ecosystem

• Habitat Quality - functions & services provided by 
unfragmented, healthy, ecosystems

• Landscapes (sacred geographies)
• Cultural uses of natural resources and landscapes



1.  Constructed scales normalized to human health scales, using 
surveys that ask about degree of impairment to traditional activities, 
access and use of traditional areas, impairment of cultural utility 
through degradation/ contamination, and so on.

2.  Temporal-spatial metrics, such as lost acre-years or size and 
duration of contamination above background, detection limit, or a 
regulatory standard.  New metrics such as “stewardship performance 
measures” or “trusteeship metrics.”

3.  Evaluate “ethno-habitat” or “cultural ecosystem” effects  (combined 
ecological plus cultural or human use of the ecosystem, using 
ecological functions and services as the conceptual starting point and 
adding cultural functions and services).

4.  Map cultural ecosystem stories showing eco-cultural webs and links 
between resources, activities, and exposures.  Can be non-geographic 
dependency webs or can be geographically linked and overlaid onto a 
plume map or watershed.  Needs to protect confidential locational
information.

Blend of Old & New MetricsBlend of Old & New Metrics



Preparing for Legacy Management

- Building technical capacity

- Using cultural tools to preserve 
information over geologic 

timeframes.
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CTUIR Department of Science & 
Engineering

- Unique among Tribes

- Supports policy makers and 
cultural teachers.  Emphasizes 
education of tribal scientists.

- Informs new stories 
combined with high-tech 

information preservation. 
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We hear that economic 
development is a necessity and 

conservation is an important 
consideration.  This is backwards.  
Conservation is a necessity and 
economic benefit is a matter of 

interpretation.
Oren Lyons
Onandaga, 1988



Examples of CTUIR Oral HistoryExamples of CTUIR Oral History

• Stories tell us about the Missoula floods 
16,000 years ago.  Elders know where we 
went to escape the floods.  “Science” 
confirmed this less than 50 years ago.

• Stories tell us about giant animals from 
prehistoric times.  Fossils confirmed this 
only 100 years ago.

• Elders know how much fish we ate (and still 
eat). Regulators require us to prove this over 
and over, using western “science.”



We see ourselves as co-equal partners 
in the circle, standing neither above 

nor below anything else in God’s 
creation.  There is no necessity in our 

cultural context even of species, 
because the circle has no beginning 

and no ending.  All the createds
participate together, each in their own 
way, to preserve the wholeness of the 

circle.
George Tinker
Osage, 1991



We have been here 10,000 yearsWe have been here 10,000 years

Old photo – Columbia River and Mt. Hood before damsOld photo – Columbia River and Mt. Hood before dams

We will be here 10,000 more


