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DOE legacy sites

”More than 100 sites will require long-term management,
in some cases indefinitely.” (LTIM II)



Newgrange (Ireland) 
Constructed ~ 3200 B.P.



C Reactor, “cocooned”
(75-year life, est.)

B Reactor
(Future museum?)

Hanford Nuclear Reservation, viewed from Hanford Reach



Bikini Atoll, then and now

•23 nuclear tests, 1946-67;
•167 inhabitants evacuated;
•Trust Terr. of Pacific, 1947;
•Resettled 1972, following 
minimal cleanup;
•Evacuated 1978, due to in-
creasing body burdens of 
Cs-137, Sr-90.
•Lessons: 

•Poor science & poor 
cultural understanding 
& cross-cultural 
communication;
•“Layered” protection 
important;
•But “safe” for dive 
tourism today!



LTIM I’s “Three-Legged Stool” of 
Long-Term Institutional Management
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NRC Report on Long-Term 
Management of DOE Legacy Sites

•Risks, costs, regulations, sci. 
and tech. knowledge, societal 
values, and institutional and 
technical capabilities and 
limitations, define and limit 
options at each stage.

•Site disposition decisions
not likely to be one-time-
only at many sites.

•Much valuable
knowledge is “tacit”.



What is Long-Term 
Stewardship?

• To DOE’s Environmental Mgt. 
Program—
“[T]he physical controls, institutions, 
information and other mechanisms needed to 
ensure protection of people and the 
environment at sites where DOE has 
completed or plans to complete ‘cleanup’. …
This concept includes, inter alia, land use 
controls, monitoring, maintenance and 
information management.”

Federal Register, October 6, 1999



But “stewardship” has many 
meanings—

“Near-term or interim protection of people 
and biota from contamination in the 
environment, and actions needed to 
restore, protect, preserve and enhance 
long-term environmental quality in a way 
that ensures a clean, stable and 
functioning ethno-habitat or eco-cultural 
system”

– Yakama Indian Nation Representative, 1999.



The “Stewardship” 
Continuum

Aldo Leopold’s
“Land Ethic”

Protection 
from Harm

(DOE)

Management  for 
Productive Use

Gifford Pinchot’s
“Conservation Management”

Reuse, Reindustrialization, 
Workforce Restructuring, 

etc. (DOE)

Elements of each vision now evident in DOE 
cleanup and “site transition” plans for large, 
complex former weapons complex sites.



“…[T]he cleanup 
process itself can also 
create human health 
risks by mobilizing 
contaminants…and 
causing accidents, as 
well as producing 
environmental 
degradation and 
instability at both the 
cleanup and disposal 
sites.”

-Authors’ rebuttal to 
critics, Letters to 
Science, November 
5, 2004.



Stewardship Roles (LTIM II)--

A steward acts as
• a guardian;
• a watchman for problems as they arise;
• a land manager; 
• a repairer as failures occur;
• an archivist to inform the future; 
• an educator; and
• a trustee, assuring financial wherewithal



The Archives: Redundant in the 
Internet Age?

“Information management is the gathering, storing, and importantly, 
retrieving of relevant information when it is needed.  … Paper 
records are easily lost in archives and electronic media are now
changing over periods even shorter than a decade.” [LTIM I]
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Stewardship Principles (LTIM  I)

“[S]tewardship is a pervasive concept 
and not simply a set of measures to be 
implemented once remediation is 
complete.  . . .
“Today’s waste management actions 
should become an integral part of 
stewardship planning.”



The task of stewardship
(LTIM II)

To assure the protection of 
human health and environment, 

in some cases far beyond the 
conventional time frame of 

public policy or institutional 
endurance.



LTS raises many questions, 
including:

• What long-term risks (to whom) are 
acceptable (and over what time period) in 
exchange for what benefits (to whom)? 

• Who is responsible for which aspects of LTS, 
who participates in decision making and 
oversight, and how is long-term efficacy of the 
protective system assessed and assured?

Can decisions made today on these questions
reasonably be expected not to (have to) be
remade in the future??



Long-Term Institutional 
Management (LTIM I)—

• Seeks to deploy multiple measures in a 
balanced, integrative, systematic
way

• Is phased and iterative through time
• Is active in its search for better remedies 
• Aims to be self-correcting, self-improving 

(i.e., adaptive) through (long) time



DOE’s current 
planning basis



“Risk-based end states describe the final 
conditions/standards to which specific areas of 
the Site will be cleaned, depending on the 
future use of each area.

“Every DOE site’s end vision will contain the 
same standardized approach; a narrative, 
maps, conceptual models for current 
conditions and ‘variances’ (differences between 
current cleanup plans and determined risk-
based end states).”

Hanford Site Risk-Based End States Fact Sheet, 
DOE Richland Field Office, November 2003.



LTIM II’s Principal Finding and 
Recommendation:

• The committee observed a compartmentalization of 
cleanup planning and LTS at the sites it visited: 
cleanup planning and execution will conclude at a site, 
and LTS is left to address the resultant end state.

• DOE should explicitly plan for its stewardship 
responsibilities, taking into account stewardship 
capabilities, when making cleanup decisions.  DOE 
should also implement steps to anticipate and carry 
out those responsibilities in concert and conjunction 
with the cleanup process.



“While long-term stewardship should be a 
consideration in formulating cleanup 
decisions, long-term stewardship 
activities, including operations, 
maintenance, monitoring, and land and 
information management, are not the 
focus of the EM mission of completing site 
cleanup.”

-”Top-to-Bottom Review Team” Report, 2002

But DOE said…



Source: U.S. Department of Energy (presentation by Donna Bergman-Tabbert, 
at 18th Annual International Radioactive Exchange, Park City, Utah, June 19, 
2003).

DOE Office 
of Legacy 
Management

EM’s mission … 
“provides for the 
institutional health 
and long-term 
planning for those 
sites under EM.”

--Office of Environ-
mental Management 
Mission and Function 
Statement (2003).



Today 2006 2050
 

Total 
Social 
Cost

Potential [Social] Cost of Long-Term 
Stewardship

--

$

$$$

**
*

***

$$

(Function of 
scope and 
discovery date 
of LTS failure, 
should one 
occur.)

Social cost if all goes 
well (DOE model)

Social cost if it 
goes very badly



Risk vs. Vulnerability in Institutional 
Context

SOCIETY-
ENVIRONMENT

REMEDY
Vulnerability: How could 
the remedy fail due to 
threats from the social –
environmental system?

HAZARD

Risk: What harm to 
society and the 
environment, given 
failure?

HARM

THREAT

“Highly reliable”, constant (and trusted) institutional management

-modified from D. Mercer, UW 
Dept of Geography



More than 2 million
people live within 50 
miles of the Rocky 
Flats (Colo.) Site 
(arrow at upper 
center).

From Cleanup to Stewardship, DOE 1999.



Hanford Site from Rattlesnake Mountain





Drew, AAAS  2004

Hanford today, without the map

Photo courtesy of C. Drew, UW Environmental Health

Will these two worlds co-exist 
into the future, and how will 
they interrelate?



Analytic Deliberative Dialogue

National Research Council. (1996). Understanding Risk: Informing Decisions 
in a Democratic Society. Washington, D.C.: National Academy Press.

• right science
• science right 
• right participation 
• participation right
• accurate, balanced and informative synthesis

Drew, AAAS  2004


