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INTRODUCTION

Public Law 97-425, the Nuclear Waste Policy Act of
1982,1 provides a mandate for the development of
repositories for the disposal of high-level radio-
active waste and spent fuel. The Act establishes
the disposal task as a Federal responsibility. Al-
though Congress delegated to the Secretary of the
Department of Energy the authority to develop the
repositories, it also names, in Section 111, others
which have roles in solving the national disposal
problem. The Federal Government has responsibility
for leading the effort; generators and owners of
such waste and spent fuel must pay the costs of dis-
posal; the states and the public are to participate
in the planning and development effort, through
provisions which are designed to establish public
confidence that disposal can be and is done in a
way that does not adversely affect health, safety,
and the environment for them or future generations.

The provisions for public hearings provide for the
public to raise the questions it believes need
answered before that confidence is established.
This paper describes (1) questions raised in the
public hearings on potentially acceptable sites,
(2) the long process of providing answers to the
questions, and (3) some ways for the participants
in the process to become confident that enough is
known to proceed through each step of repository
development.

WHAT ARE THE ISSUES?

Before delving into the comments raised in the public
hearings held by DOE in April and May 1983, the use
of the terms "issue" and "question" nestis to be de-
fined. Both an issue and a question may be defined
as a subject or matter in dispute. Because one
Webster definition for the term question is an
"interrogative expression often used to test knowl-
edge", it is the more useful term.

For purposes of planning and developing repositories,
a question, many times used interchangeably with
"issue", becomes relevant if it aids the critical
examination of the facts, projections, extrapola-
tions, expert opinions, and conclusions, in short,
the knowledge, on which safe disposal rests. To a
large extent it is the state and public questioning
process, referred to in the Act as "participation",
that tests the soundness of DOE decisions leading to
safe and environmentally acceptable high-level
nuclear waste disposal. Establishment of public

confidence will be the result of this testing if
DOE, the states, and the public focus their atten-
tion on the relevant questions.

From the public hearings held in the vicinities of
potentially acceptable sites in Mississippi,
Louisiana, Texas, and Utah, several thousand issues
Of questions were raised (ONWI, 1983a)2. Some will
aid in the examination of knowledge relevant to
waste disposal, some will not. All have been
systematically examined, paraphrased, and cate-
gorized as shown in Table 1.

Issues of concern to the greatest number of people,
as measured by the frequency with which rela-
tively similar comments appear in the hearing
record, are identified in Table 2 for each of the
topical areas in Table 1.

Issues raised (Table 2) in technical topics 1
through 7 were shared generally across the four
salt states and in a broad sense could be con-
sidered public health and safety issues. In con-
trast, the concerns for environmental quality
(topic 8) and socioeconomic impacts (topic 9) were
highly state specific. A trend or emphasis in the
environmental and socioeconomic topical areas from
the Louisiana hearing record is not detectable
due to the relatively small number of comments.

Although the issues raised by the public may not
necessarily be an accurate measure of their im-
portance from a scientific point of view, they
do represent the status of public understanding.
For example, the issue of data sufficiency is
frequently raised by the public (Table 2,
topic 3). Yet DOE has reported that it
is confident, on the basis of available data, that
it can dispose of waste and spent fuel safely in
geologic formations between 1997 and 2006 (DOE,
1980)3. The Nuclear Regulatory Commission
(1983)4 also found a basis for confidence. And,
the National Academy of Science concluded (1983)5,
"the technology for geologic waste disposal has
advanced to the state of a preliminary technical
plan, suitable for testing and for further techni-
cal studies and pilot-facility confirmation.
... Technical information now in hand and expected
to be forthcoming ... is likely to be sufficient
for the selection of one or more candidate sites
for in situ testing." In NWPA parlance this
equates to selection of three sites for site
characterization.
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TABLE 1. LISTING OF TOPICAL ARIAS AND SUBJECTS FOR CHARACTERISTIC* OF PUBLIC ISSUES AND CONCERNS

NTMS PROGRAM PLANNING PROCESS
Polit ic*) Factors
NuclHr Issues
Regulatory Requirements
Schedule
Site Selection Process
Equity Factors In Site Selection
AlterMtive Haste Management/

Olsposal Concepts
Alternative Sites
Program Credibility

CONSULTATION ANO COOPERATION
DOE/Citizen Interactions
DOE/Federal, State and Local

SovernBF.it Interactions
Public Hearings
lnforaation/Data Availability

ENGINEERING/REPOSITORY OESIGN
CONSIDERATIONS

Radiological Parameters
Haste Characteristics
Haste Package
Technology
Re-entry/Retreivabtlit*
Monitoring/Corrective Activities
Material Requirements
L«nd Requirements
Surface Salt Management Plan
Costs

• SEOLOGY
StU/Host Rock Properties
Geochemtstry/Gcohydrology
Stratigraphy /Formations
Ecological Stability of Region
Resource Extraction

• HrOROLOGY
Aquifer Characteristics
Hydrological Nodeling
Repository Hater Supply
Mater Availability for Other

Uses

e TRANSPORTATION
Transportation Systems
Shipments
Route Upgrade/Maintenance
Accidents

« PUBLIC HEALTH AND SAFETV
Radiation Exposure
Worker and Public Hazards
Accidents
Severe Heather
Human Interference
Proximity to Other Major Nuclear/

Government Facllltes

• ENVIRONMENTAL QUALITY
Land Use and Management
Hater
A1r
Noise
Aesthetics
Cultural and Historical
Biota
Total Environmental Impacts

sociOEcottomcs
Population Dens1ty/01str1but1on
Population Migration
Labor Force
Housing
Public Services and Facilities
Local Government Finances
Existing Business/Industries
Regional Development
Community Lifestyles/Social

Interactions
Psychological Fears/Ner.ul

Anguish
Insurance Compensation

Source: ONWI. 1983a.(2)

TABLE 2. ISSUES RAISED IN PUBLIC HEARINGS IN STATES ANO VICINITIES
Of SITES THAT ARE POTENTIALLY ACCEPTABLE FOR REPOSITORIES

Topical Area

1. NtfTS Program Planning Process

2. Consultation and Cooperation

3. Engineering/Repository Design
Considerations

A. Geology

5. Hydrology

6. Transportation

7. Public Health and Safety

6. Environmental Quality

9. Socioeconomic Impacts

Most Frequently Raised Issue

Sufficiency of scientific and technical
data available to support recommendation
of sites for characterization

DOE unresponsiveness or apparent unawareness
of citizen concerns

Undemonstrated and unproven technology to
Isolate wastes over extended time

Suitability of salt

Possible unavailability of ttai-'-r for a
repository or competition for water

Shipments of «ste through population
centers

Public exposure to radiation and potential
safety and health effects on future
generations

Texas: Loss or contamination of pro-
ductive agricultural land
of the Ogallala aquifer

Utah: Impacts on Canyonlands
National Park nnd the Cclorado
River

Mississippi: Potential contamination of
surface and groundwater
resources used for water
supply

Texas: Effects of repository image
on agribusiness and the impor-
tance of agriculture to the
economic ba$e of the Panhandle
region

Utah: Potential impact on the
tourist industry

Mississippi: Relatively high population
density (Richton)

Source: ONWI, 19B3a<2).



Numerous public comments also have questioned the
suitability of salt (DOE, 1983a)2, yet the National
Academy of Sciences has established (1957)6 and re-
affirmed (1970)7 the potential suitability of rock
salt formations for waste disposal.

One important message from the differences between
public and scientific understandings of these data
sufficiency and salt suitability questions is that
the public is either unimpressed or uninformed (or
both), about the positions of the technical com-
munity. If DOE is to accomplish its mission, this
gap in understanding between the technical community
and the public will need to be narrowed.

Drucker (1974)8 would likely compare the DOE Office
of Civilian Radioactive Waste Management to a
business enterprise and thus define one of its tasks
as management of social impacts caused by the con-
duct of its business (waste disposal). Social
impacts need to be well managed in order to
maintain societies support for the enterprise.
One might conclude that DOE needs to seek ex-
panded ways to improve public understanding of the
issues surrounding waste disposal. One way is to
examine how questions are to be answered.

WHAT IS THE PROCESS OF
ANSWERING QUESTIONS?

The Act requires that the residents around poten-
tially acceptable sites be informed and heard, and
that the issues they raise, which are within the
scope of the EAs defined in Section 112(b)(l )(E),
and the EISs defined in Section 114(f), be ad-
dressed in these documents. Section lll(a)(6) of
the Act states tnat public participation is es-
sential. Other provisions of the Act suggest addi-
tional forms of participation. For example, Sec-
tion 116(c)(l)(B) provides grants for (i) review of
the activities DOE conducts, to (iii) engage in
their own site monitoring, testing, or evaluation,
and to (v) make comments and recommendations to the
Secretary of DOE. Section 117(b) provides that the
Secretary shall consult with states and affected
Indian tribes in an effort to resolve concerns re-
garding public health and safety, and the environ-
mental, and economic impacts of any such repository.
The Secretary is required to "take such concerns
into account to the maximum extent feasible ...".

The statute, for the pre-site-characterization
phase, will appear to be fulfilled, in part, on the
basis of (1) holding hearings pursuant to Section
112(b)(2) of the Waste Act, (2) providing EAs
[.Section 112(b)(l)(E)], and (3) consulting with
states and Indian tribes [Section 117(b)].
Maintenance of meaningful dialogue through the
repository development process is important.
Because dialogue is so important, the salt
project has:

• Examined and categorized the hearing record
(ONWI, 1983a)2 and requested the states to
review whether 0NWI-5D5 accurately captures
the issues raised

• Responded to the issues raised in the hearing
record (ONWI, 1983b)9 and is awaiting state
and public response

• Conducted information exchange meetings to
talk one-on-one with local residents

• Presented in meetings with the states the
criteria on which it believes the issues of
ONWI-505 should be placed within the scope
of the EAs, and

• Held topical meetings for state technical
representatives on environmental issues of
common concern (i.e., waste transportation,
salt management and disposal, water needs,
methodology to compare salt sites in a geo-
hydrologic setting, principles for defining
site boundaries, criteria for determining EA
in-scope issues, and EA schedules).

Once DOE publishes draft EAs, the salt re-
pository project plans to explain the content
of the EAs, conduct public meetings or hearings
on the draft EAs, and receive written and oral
comments. A DOE response to those comments is
planned within the final EAs.

What becomes important to answering the issues
raised in the public hearings is the fact that the
Congress recognized that a stepwise process was
prudent, and that through the next decade of study,
design, and public and regulatory review, the knowl-
edge base on which public health and safety, and
environmental assessments hinge, will be greatly
enhanced through the process of detailed site char-
acterization and state and regulatory review.

Table 3 provides one model for showing the type and
degree of information to be made available and used
at various stages of program evolution. Through
each phase of screening, site characterization and
licensing, concerns over data base adequacy, design
status, impact and performance assessment status,
and the degree to which publicly raised questions
are answered (Table 4) will be revisited. The plan
fcr addressing issues is still evolving. From
an institutional viewpoint, the EA is DOE's formal
response to the hearings held in April and May 1983.

The Nuclear Waste Policy Act of 1982 (the Act) in
setting forth an orderly process and schedule for
the siting of the first and second repositories
identifies specific procedural steps for the
nomination and recommendation of sites for site
characterization (the left third of Tables 3 and 4),
and the recommendation of one of the characterized
sites to the President for development of a reposi-
tory (the middle third of Tables 3 and 4). Sec-
tion 112(b)(l)(E) of the Act mandates that "... each
nomination of a site ... shall be accompanied by an
environmental assessment ..." and dictates certain
evaluations to be included in such statutory EAs.
The EA prepared under this section is not the same
as an EA prepared for purposes of compliance with
the National Environmental Policy Act (NEPA).
The content and substance of the statutory EAs
is therefore, also different. The Act specifies
a statutory EA (Section 112(b)(l)(E), before
site characterization (see Tables 3 and 4) and
an EIS after site characterization. Repository
impacts are to be assessed in both documents.
For the scope which the EA and EIS share (i.e.,
assessment of impacts of a repository), the
modifiers in Table 3 which characterize the
status of knowledge of site data, repository



TABU 3.
MODEL OF KNOWLEDGE BASE FOR

REPOSITORY IMPACT ASSESSMENTS IN
EAS AND EISs

EAj FOR
SITE NOMINATION

KWPA E.'K. REVIEW
PROCESS —PRE-CHARACURIJATION STUDIES. - S I T E CHARACTERIZATION —— 1

£1SS FOR
REPOSITORY SELECTION

O s y LICENSING
AND CONSTRUCTION

i

INFORMATION
RftEF

REP0S1TOPV
DESIGN

B

PERFORMANCE
ASSESSMENT

BASE

BROAD COVERAGE OF LAND AREAS,
BASE DEVELOPED TO ARRIVE AT A
SITE FOCUS. INFORMATION

CONSISTS OF SOME SITE-SPECIFIC
DATA POINTS. SITE PROJECTIONS
AND EXTRAPOLATIONS ARE HADE
WITHIN THE CONTEXT OF
REGIONAL/AREAL VALUES.

FEASIBIL ITY STUDIES OF DESIGN
CONCEPTS AT MULTIPLE SITES.
NO COMPREHENSIVE S I T I SPECIFIC
DESIGN.

PREDICTIONS BASED ON PREHMI -
NAR> MODELS AND FEASIBLE DESIGN
CONCEPTS WHICH ARE REGIONALLY
EXTENSIVE, SOME SITE-SPECJF IC
DATA.

IMPACT PROJECTIONS ABE
PRELIMINARY ANC BASED or.
FEASIBLE DESIGN CONCEPTS.
AND LlMlTEC SITE DATA.
FEASIBILITY OF VARJOUS MJT]-
GAT1ON OPTIONS IS DESCRIBED

KNOWLEDGE BASE IS SITE SPECIFIC,
MULTITUDE OF DETAILED SITE MEA-
SUREMENTS HITH STATISTICAL
VALIDITY AH OBJECTIVE. REGIONAL
AND AREAL INFORMATION IS RECAST
WITH THE SITE AS A FOCUS, STILL
CONTAINS EXTRAPOLATIONS AND PRO-
JECTIONS, BUT GENERALLY WITH
LONER UNCERTAINTIES THAN PRE-
CHARACTER1ZATION SITED AT A BASE-
DETAILED CONCEPTUAL AND TLTLE 1
DESIGN COMPLETED. T I T L E I I I S

PREDICTIONS AHE BASED ON V A L I -
DATED WC£L5, ACTUAL SITE-SPECIFIC
DESIGNS, AND EXTENSIVE REGIONAL
AND SITE SPECIFIC DATA BASE.

IMPACT PROJECTIONS ARE BASED ON
CONCEPTUAL AND TITLE T DESIGNS
AN EXTENSIVE SET OF SITE-SPECIFIC
MEASUREMENTS AND SYSTEM-HIDE
PERFORMANCE ASSESSMENT, RLTLGA-
TION MEASURES CHOSEN AND PLANNED I
H U H AFFECTED COMMUNITIES. '

HCASUREHENTS TAKEN FOR VARIOUS
PARAMETERS. USED FOR ANALYSIS
TO CONFIRM ACCURACY PARAMETRIC
BASES OF PROJECTIONS AN£
EXTRAPOLATIONS.

TITLE I I I is COMPLETED (AS
SUllT).

COMPARISONS ARE HADE BETWEEN
CONDITIONS MEASURED DURlfiG
CONSTRUCTION AND PREDICTIONS
ARE UPGRADED AS NEEDED TO
REPORT TO REGULATORS.

IMPACT COMPLIANCE MONITORING of
CONSTRUCTION HHICH MEASURES
ACTUAL EFFECTS AND COMPARES
THESE AGAINST IMPACT PROJECTIONS.
MITIGATION MEASURES INSTITUTED.

TABLE 4
MODEL FOR RESPONSE TO

PUBLIC HEARING ISSUES

EAs FOR EISi FOR
SITE NOMINATION REPOSITORY SELECTION

NWPA PUBLIC —SCREENING STUDIES— — SITE CHARACTERIZATION— — REPOSITORY LICENSING
HEARING PROCESS AND CONSTRUCTION

Sourcet of
Public Hearing
Issues

Response to

Public Haar.ng
Issues

EA H••ungs

Perform Reasonable
Evaluations Bated
on Available Data-

Emphasis on OOE
Guidelines and
Expectation of Com-
pliance with 40 CFR
191. 10 CFR 60

DEIS Hearings*

Provide Compre-
hensive Analyses
Bated on Extensive
Site Characteriza-
tion Data-

Emphasis on DOE
Demonstrating
40 CFR 191. 10
CFR 60 Compliance.

Licensing
Hearings

Refine Comprehen-
sive Analyses Based
on Regulatory
Review Process-

Emphasis on NRC
end EPA Regulatory
Compliance Signoff.

•Huringi will also t» h«id on the datailtd pfani for lite charactwiulion bafort it ttartt

designs, performance assessments, and impact
assessments are important to understanding
the stepwise approach to a repository
development. The modifiers in Table 4 re-
garding the degree to which questions of the
public can be answered are likewise important.

Although the Act requires several evaluations
in the EA to be based upon the general guidelines
for the recommendation of sites for repositories
(and such guidelines include criteria governing
potential impacts from characterization, con-
struction, operation, closure and decommissioning
activities), such evaluations are limited in scope
and depth by the information existing and available
at the time the EA is prepared. The Act and its

legislative history specifically contemplate
that the characterization process (middle third
of Tables 3 and 4) is to be used to acquire the
detailed information necessary to perform the NEPA
environmental impact analysis for a projected
repository which is to be contained in the EIS.
Any earlier uncertainties are to be resolved during
site characterization prior to issuance of the EIS"
attending repository selection.

The right-hand third of Tables 3 and 4 contain
modifiers appropriate to the regulatory review of
DOE's application for authorization to begin reposi-
tory construction. During this phase the public and
the regulators will be performing the final tests of
knowledge relevant to safe and environmentally
acceptable repository development.



In a sense, the questions raised in the prechar-
acterization phase and responses to them exist as
a continuum across the phases of Table 4. Such
issues and responses will remain of concern and
continue to be addressed from now until the reposi-
tory is licensed to receive waste and spent fuel.
In fact, similar issues were raised in the EIS
(DOE, 1980)10 that served as a basis for DOE's deci-
sion to develop repositories in geologic formations
(DOE, 1981)11. The models in Tables 3 and 4 show
that the questions remain virtually the same through
the project phases shown. The degree to which
the questions can be answered increases from left
to right. People will have greater confidence
in the answers to the questions they ask if they
also understand the program phase (within tfie set
of phases) which becomes the context for those
answers.

The confidence people have in answers to the im-
portant questions must necessarily increase through
the process. Once that confidence reaches some
acceptable level, DOE can move forward with actual
disposal of wastes. That level of confidence is
expected to increase as DOE moves through the
licensing review phase.

HOW HILL WE KNOW WHEN wE KNOW ENOUGH?

The Act requires that disposing of waste as a ser-
vice to society be accomplished with active state
and public participation. This participation is a
way to test the assertions and proofs of safety
and environmental protection, and thus establishing
or elevating public confidence. This is one part
of the waste disposal task.

One could argue that the public should have con-
fidence in the assertions because there will be
numerous reviews and tests of relevant knowledge
within the DOE's peer reviews and state agency,
Nuclear Regulatory Commission (NRC), U.S. Geological
Survey, and Environmental Protection Agency (EPA)
reviews. The NRC will review the suitability of
the repository sites being evaluated for selection
against its technical criteria (U.S. NRC, 1983)1?,
and EPA will aid the evaluation by providing the
Environmental Standards with which DOE must comply
(EPA, 1982)13.

One could argue for confidence because the process
of developing repositories will follow a policy of
technical conservatism. In fact, DOE (1981)"
states that methods are being followed "to provide
enhanced levels of confidence that ... overall
(repository) performance objectives will be met."
Conservatism is or will be provided in the program
approach in system performance margins, and in
repository design. The report (DOE, 1981)11 con-

cludes that institutional acceptance will be de-
pendent upon demonstrated conservatism inherent in
each specific repository site and design.

The fact that these reviews occur and that the
approach is technically conservative, however, may
not accomplish the mission of developing reposi-
tories, unless the overall process of answering the
questions and comments of the public is done well.
ONWI-5052 and ONWI-5199 are steps in this direc-
tion. The public confidence should be expected to
increase if DOE addresses the questions of the
public systematically, and if it obtains and uses
feedback from the public to evaluate its responses.
By improving its responses to questions raised by
the public, DOE can aid in the increase in public
knowledge relevant to waste disposal.

The goals of addressing questions systematically
are twofold:

(1) To cause the public and scientific circles
of relevant knowledge to move closer, if not
to converge, and

(2) To cause both the public and scientific
circles of relevant knowledge to increase in
size through time.

It is from systematically assessing whether the
public is gaining an understanding and confidence
in the capability of salt formations to isolate
wastes that the knowledge of "knowing enough" will
••e derived.

CONCLUSION

Public and state participation in the NWPA mission
being implemented by DOE can be viewed as a
mechanism Congress established to test the knowl-
edge that DOE has through each phase of the process
leading to safe and environmentally acceptable
repository development and waste disposal. Recent
reports of institutions such as NAS-NRC (1983)5, DOC
(1980)3, and NRC (1983)1, which review the DOE knowl-
edge base relevant to disposal, suggest perceptions
of the status of issue resolution which are widely
divergent from the public and state perception
expressed and measured via recent public hearings
(ONWI, 1983)2. A continuing dialogue between the
salt project and the public on the safety and en-
vironmental issues is planned. Chances of success
of the NWPA mission can be improved with systematic
attention to the question/response process between
DOE and the public.
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