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HEARING BOARD REPORT
on the

DEPARTMENT OF ENERGY

DRAI'T ENVIRONMENTAL IMPACT STATEMENT
entirled
"MANAGEMENT OF COMMERCIALLY CENERATED RADIOACTIVE WASTE"
(DCE/E18-0046~D)
I. BACKGROUND: THF HEARING BOARD AND PROCEDURES

The Board’s main responeibilities were to conduct a series of public

hearings to give interested persons, organizations, and governmental agencies
an opportunity to comment on the Department of Energy Draft Environmentsl
Impact Statement of April 1979, "Management of Commercially Generated

Radioactive Waste", (called the "Statement" in this Report), and to prepare a
report to the Department identifyiry the significant issues that should be

addressed in prepariag a fina! atatement.

The Department of Energy selected the members of the Hearing Board with
the intention of obtaining the public’s views through an outside, impartial,
diverse group with substantive knowledge and experience about emergy and the
environment. Professor George T. Frampton, Sr., Professor of Law and formerly
a Vice-Chancellor of the University of Illinois, chaired the Board. Other
membere were Dr. Hubert L. Barnes, Professor of Ceochemistry and Director of
the Ore Deposite Research Institute of the Penneylvania State University; Dr.
Melvin W. Carter, Professor of Nuclear Ergineering and Director of the Center
for Radiological Protection at the Georgla Institute ¢f Technology; Dr.

Dorothy K. Fewwsn, socio—economist and author of studies about the



~
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energy consumer and other citizen concerns for the U. S. Department of

Labor, for the National Urban League as former research director, and for Car-
negie Corporaticn of New York as Director of the Project on Race and Social
Policy; aund Dr. Clifford V. Smith, Professor of Environmental Engineering and
Vice President, Oregon State University, and former Director of the Office of

Nuclear Materials, Safety, and Safeguards of the Nuclear Regulatory Commission.

The Board conducted hearings in five major cities: Washiingtom, D. C.
(June 26-27, 1979); Chicago, 1llinois (August 8-9, 1979); Atlantas, Georgia
(September 25-26, 1979); Dallas, Texas (October 2-3, 1979); and San Francisco,

California (October 8-9, 1979). Notice of public availability of the
Statemeat appeared in the "Federal Register" of April 20, 1979. Later
notices in the "Federal Register" (Jume 1, July 3, and July 18, 1979) provided
hearing dates and places, invited writter comments, and gave other information
about public participstion. These issues of the "Federal Register” are cited

in the Background References at the end of this report.

The regional offices of the Department of Energy advertised the subject
of the hearing and its time and location in news media of each region
before the first day of each hearing. The Department also made extensive
mailiugs to various public interest groups and organizations in an effort

to elicit their views.
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A total of 142 witnesses testified before the Board. 1In addition, the

Board reviewed more than 200 written comments, some of them extensive.
These were submitted instead or in extension of oral testimony. Most
of the presentations were by individuals expressing their pereonal views.
Many respondents had technical, scientific or medical expertise. Many
represented concerned citizens’ groups, state or local govern-
ments, nuclear research and service organizations, power companies, and
trade associations. Several Federal agencies submitted extensive written
reviews. Transcripts of the hearings are available for public in-
spection at certain local and regional offices of the Department of

Energy and at ite Headquarters in Washington, D. C.

The Board members attended a brieting in June 1979 by the Department of
Energy Division of Waste Isolation and by Pacific Northwest Laboratories
of the Battelle Memorisl Institute, which prepared the draft statement for
the Department of Energy. In further preparation, Board members read the
Statement (Volume 1) "Management of Commercially Generated Radioactive
Weste" (about 700 pages) and its supporting "Appendices" (Volume 2), about
650 pages. Further oackup volumes to the draft statement were submitted
later for the Board’s review. These include five volumes on "Technology for
Commercial Radioactive Waste Management" (DOE/ET-0028) and three velumes on
"Environmental Aspects of Commercial Radioactive Waste Management"

(DOR/ET-0029). The ten volumes total more than 5,000 pages.
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Associated documents that came to the Board’s attention were
"Nontechnical Issues in Waste Management: Ethical, Institutional, and
Political Concerns” (PNL-2400) and “Safety Indices and Their Application
to Nuclear Waste Management Safety Assessment” (PNL-2727). The Roard
also reviewed other documents re’evant to the draft envirommental impact
statement, including the "Report to the Pregident by the Interagency
Review Croup on Nuclear Waste Management” (March 1979, TID-29442). Dr.

Smith, & member of this Hearing Board, served on the Interagency Review

Gtoup.

Other reports submitted to the Board members for their information were
the report by the Comptroller Gencral of the United States on "The
Nation’s Nuclear Waste--Proposals for Organization and Siting" (Jume 21,
1675, EMD-'9-/7), the two-volume "Draft Environmental Impact Statemer:,
Waste lsolation Pilot Plant"™ (April 1979, DOE/EIS-0026-D), and the Waste
Tsolation Pilot Plant Hearing Board report of November 6, 1979, on its
series of public hearings. Other environmental impact statements came to
tre %oard’e attention because they illuminated parts of the waste manage~
went. srodblem., Thee: are about power reactor spent fuel, including the

storage of foreign power reactor spent fuel, and the program plan for

defense wacte management., These and other documents (cited in the Background

References at the end of this report) are within the scope of the Depart~
ment of Eaergy’s total "Nuclear Waste Management Program" (April 1979,
DOE/ET-0094), Particularly important for assessing the place of the
envirommental impact statement about the management of commercially
generated nuclear waste is the "Commercial Waste Management Multi-Year

Program Plan" (August 1979).



I1. RECOMMENDATIONS

The Board observes that the Department and ite contractors have prepared
a statement of substantial depth and breadth, made efforts at its wide
distribution, and solicited public participation in deliberations about
the Statement. However, on the basis of the public testimony and briefings,
and supplementary documents, the Board identifies the following issues for
development or modification in the final generie envirommental impact

gtatement.

A. PURPOSE OF THE STATEMENT

The Board recommepd- that the Derartment of Energy define the purpose of

the Statement more clearly at the cutset to avoid the obvious confusion

reflected in the oral testimony and written comments.

The purpose of the "Draft Envirommental Impact Statement”™ is unclear at
the outset and requires elarification. The Foreword states: “"This Generie
Favironmental Impaet Statement (CEIS) is intended to provide environmmental
input™ for the "deeision” "of selecting an appropriate programmatic strategy
leading to the permanent isolation of commercial radicactive wastes in a
fashion that provides reasonable assurance of safe, permanent {solation of
the material.” The tern "generic” (and its effect on the entire document) is
not defined or explained, but it becomes part of the acronym, "CEIS", adopted

by the Department of Emergy.
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Further, this sole statement of purpose confused some people by eovering,
but failing to distinguish between, two important purposes of an environ-
mental impact statement. One purpose is to demonstrate that the envirom-
mental eonsequences of a proposed federal action have been econsidered
by identifying and deseribing them and comparing them with the conse-
quences of alternative eourses of action. The other purpose is to
subject that demonstration to publie review and comment, thus affording
broad perticipation in a decision before action 1is taken. While the
statement of purpose of the document does not, on its face, cover the
gecond purpose, use of the word "input”™, and the process of distributing
the documents and holding hearings, are evidence of the Department of

Energy's intention to encompass both purpcses.

K. SCOPE

1. RELATIONSHIP OF THE STATEMENT TO OTHER NUCLEAR ACTIVITIES.

The Statement should reveal early how its limited scope relates to other

v ste management operations and to the procecses of nuclesr technology

nore and abroad.

The title of the Statement does not limit the discussion to the sole
problem of finding a strategy for permanent and safe isolation of commercially
generated radioactive wastes. The broad term "management” was included in
the title "Management of Commercially Generated Radioactive Waste™, and the
term "high-level” was exciuded. Many witnesses and readers, therefore,
expected to find informatior about the total system, all wastes, and

explielitly, varioue techniques for disposal and their envirommental impacts.
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Not even those in the scientific community and in federal or state
agencies, 2nd few among the general public, knew about the Department of
Energy’s comprehensive waste management plan and schedule, the numerous
radioactive waste management envirommental impact statements already
wvritten or in progress, and the exte~t of experimental work under way.
It ie no wonder that countless hours at the hearings were spent on
issues that were not pertinent to the isoletion of commercially generated
high-level waste. If the Statement at the outset had informed readers in
a general way, as introduction, about the total management system, consider-
able confusion would have been avoided. For example, readers need an
early explanation of the difference between low-level and high-level
wastes and how and where they are handled and stored, the programs for
handling defense wastes and their relationship to commercial waste
menagerent, experimental work under way in all spheres, issues surrounding
waste arriving from abroad, what happens to nuclear waste generated by
nedical and research activities, what happens to non-nuclear waste from
commercial nuclear facilitiee, and what happens upon the decommissioning
of a nuclear fs~1lity. After such an exposition the focus of the Statement
about commmercially generated high-level radioactive waste would bc ir
context, as would the concern--frequently expressed--that testing or

experimental work on nuclear waste was ins.fficient or lacking.



2. TREATMENT OF ALTERNATIVES

Only the must viable alternative strategies should be assessed in detail.

Less viable alternatives should be ranked for feaeibility, and the

fullness of their treatment should be commensurate with that ranking.

The Statement identifiee ten alternative strategies for waste isolation.
Two--chemical resynthesis and transmutation~-are not techniques for waste
{solation, but are methods of waste treatment. They are not, therefore,
alternative courses of action. Furthermore, even 1f transmutation were
a method of weste treatment, it is not technologically or economically
feasible in the foreseeable future (twenty years) and thus could have

been treeted less comprehensively on that basis aloue.

0f the remaining eight options, only those with some reasonable prospect
of ralatively short-ter: economic and technical feasibility should require
‘vlly detailed analysis. Less detailed treatment of other disposal options,
while not ignoring any poeitive findings of current research, shouid indicate
the critical factors that reduce feasibility im this century. None of the
alternatives is entirely without merit, especially in changed economic or
political circumetances. At present, however, near-term feasibility is a
vital consideration but is in doubt for certain options. Examples are: for
space disposal, risk and coste; for ice sheet dispoeal, international
jurisdictional ani treaty obstacles; for seabed disposal, current legal
restrictions, (e.g. the Marine Sanctuary Act of 1972), and transportation
risk; for island disposal, geologic instability and transportation risk; for
deep hole disposal, costs; for rock melting, potential release of volatiles;
snd for well injection, seismic risk. Furthermore, nonretrievability is an

additional concern to all the above except island disposal.



3. SEQUENCE OF COMPARATIVE ENVIRONMENTAL ANALYSES BY STAGCES,
BECGINNING WITH SPENT FUEL

The entire chain of environmental consequences of managing

commercially generated high-level wastes should be treated con-

sistently and compared for each viable alternative course of

action, beginning with spent fuel at the reactor.

The Statement does not provide information at each appropiate stage of
the entire spent fuel cycle about envirommental coneequences, beginning with
on-site storage and going through chemical treatment, encapsulation, handling,

transportation, site selection, testing, emplacement, and storage.

4, TESTING AND EXPERIMENTAL PROGRAMS

Since the feasibility of proposed options must be verified by appropriate

experiments, the Statement should disclose more fully and explain the

nature and extent of the testing and experimentation now under way and

planned.

Experimental work already under way in this country and abroad, including
the extent of U,.S.~international cooperation, should be more adequately
treated in the final Statement. In addition to the work in Sweden mentioned
in the Statement, experimente are also under way in India, West Germany,

France, Great Britain, Canada, Japan, and the Soviet Union, among others.
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A sommon misconception is that holes drilled into a potential repository
would destroy its 1n£egr£ty permanently. Therefore, discussion is
nec-ssary of how such holes are effectively sealed by ecementing or
grouting and how permeability tests by injecting water at high pressure

are used to asvess the final repository conditions.

Abandoned mines, which provide a wide variety of rock types as possible
repository hosts, with presumably limited envirommental eonsequences,
have bean suggested by the U. S. Bureau of Mines for testing, and are
ured for that purpose in 3weden and Weet Germany. Information about the

presest use or consideration of sueh mines should be provided.
5. PBUMANISTIC CONCERNS AND CONSEQUENCES

Feological, soeial, psycho-social, political, and economie consequences

should be given more prominence and receive more professional

}ttentton.

The significance of social econeerns and cheir political influence is
apparent in the testimony of witnesses ranging from the pro-nuclear to
ine snti-nuclear. Witnesses emphasized, and the Board concurs, that the
degree to which human concerns are taken into account could result in the

sucsess or failure of any waste management plan.
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The Statement, however, deals inadequately with the humanistic offects
of esch stage in the broce.- of each alternative menagement system, espec~
ially witn those stages “efore waste reachee a finzl site. The Statement
deals with sccfal and economic consequerces of constructing and operating
a storage facility more fully, but even in this instaance the treatment is
eketchy. For instance, insufficient attention is given to the inter-
action w.th waete management operations of alternative employment
and unemployment projections nationally and regionally, of migration
ctreans, &nd of easily demonstrable demographic changes, to mention a few
conditions considered too summarily or not at all. Neglected for each
option are occupational opportunities, training requirements, and hazards
invelved ir lrund'ing, shipping, encapsuleting, and inserting and re-

covering wastes.

Ever In addreesing issues surrounding only site selection and operationm,
detail ie lacking on hov participation b State and local governments
and the public takes pl: > in the experimental or final site selection.
The Statex~n  is sketchy on environmencal surveillance, monitorirg, and
nenaging eaci. Lind of sfte. The problems to be encountered in
clean~up in the event of decommissioning or serious accident,as well
as possible erscuation, require more detailed analysis taking into
account comparative environmental effectes before and after the event, for

each option, with emphasis on behavioral and biological science approaches.
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In summary, humanistie eoneiderations and econsequencee require much more

sophisticated development snd more socisl imagination.

6. OTHER NUCLEAR POWER PROJECTIONS

The Statement should take aceount of the environmental effects of managing

waste generated by other projections of nuclear power produetion.

Additional projections beyond those now econsidered and which require
attention are (a) that ell commercially generated nuelear power pro-
duction would cease in 1980; and (b) that nuclear power production by
present facilities or those eurreatly licensed would be permitted only

until their normal decommissioning dates.
C. STATEMENT PRESENTATION

l. LENCTH

The Statement is unnecessarily wordy and voluminous. It should be

reorganized and eut drastically by judicious rewriting and editing, with

the aim of reducing the basic volume to less than 300 pages.

Mueh of the Statement treats methods in inordinate detail, thus obscuring

the findinge and the central ideas that went into models. It relies
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heavily on jargon, acronyms, convoluted sentences and bulky tables and
figures, much of which could be dispensed with by distillation into
eimple English. Hnnj parts of the Statement are redundant, confusing,
and sometimes conflicting. Reorganiration could follow in part the
guidelines for environmentel impact statements of the Council on Environ-

mental Ouality.
2. SUMMARY

After revising the Statement, a short, clear, concise, accurate and

readable summary should be prepared that is comprehensive and reflects

the findings of the Statement as a whole. An even shorter summary should

aleo be prepared aimed at fuller comprehension by the general public.

Many vhio vestified or wrote comments had read only the Statement Summary
from Volune 1. It appeared to the Board that few read Volume 1 and
fewer Volume 2. Almost none had seen the other eight volumes. It is

important that a short surmary carry the essential message clearly.

2. CONCLUSIONS AND RECOMMENDATIONS

Conclusiore or recommendations should be recognizable as such, without

equivocation or hedging.

The conclusions and recommendations should be presented in a positive and
straightforward manner, thus assisting the reader in determining what is
important, what is known, the degree of that knowledge, and the major thruste

of the Statement,
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4. EDITORIAL AND TERMINOLOGICAL

The Board recommends:

--Minimizing the use of acronyme and defining them when first used and in
the glossary.

~-~A simple page-numbering system without competing section numbers.

-=A clear, well-organized table of contents.

-~A comprehensive index.

-=A complete glossary with readable definitions.

~-]dentifying the key persons involved in preparing the Statement.

--Distinguishing clearly between "contairmeut” and "isolation,"

-=Not using the title "Conventional Geologic Disposal” to denote a
disposal not yet "conventional". More accurate would be "Disposal
in Mined Repositories".

==Using "Well Injection" inetead of "Reverse Well Disposal"

~=Not calling spent fuel "waste", since spent fuel has intrinsic energy value.

~=~Changing the phrase "Geologic Emplacement Following Chemical Synthesis"
to "Waste Solidification".

==Distinguishing between individual radiation dose equivalents and accumu-
lative dose to populations. An amount of man-rem per individual, for

example, is a contradiction in terms.
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D. SPECIFIC SUBJECTS
1. RISK-BENEFIT ANALYSIS

The Statement should acknowledge and define the special problems of

undertaking risk-benefit analysis in this unusual area, pursue the

analysis in an orderly fashion, and recognize and include nontechnical

values, by integrating political and social concerns with technical

consideration.

Freyuent criticisms and misperceptions communicated to the Board in-
volved the analysis of risk. Many thought risks unduly minimized; many
thought the opposite. Such a range of views resulte from fragmentation
of the analysis of risk in the Statement, an overly simplistic technical

approach, and lack of sufficient accommodation to nontechnical consider-

ations.

Traditional aesessment of environmental consequences attempts to analyze
hazarde and risks quantitatively in relation to benefits. The limite-
tions and difficulties of such quantification in this area, however,
require special caution and consideration which do not appear to have
been brought to bear in preparing the Statement. A wider range of risks
should be assessed, including some ordinary, realistic situatione cs well
as some least expected. Some worst case accidents used for analysis (the

meteorite, for example) are too extreme,
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Several views of comparative risk need siring and reconciliation. One

view suggests that risks from commercially generated radioactive waste

and its management activities are additive (cumulative) so that compar-
{son with other riske masks a true danger. This view requires consider-

ation.

At the other extr¢me, but necessary, is more complete comparison of
radiation exposure from high-level radioactive waste with risk from other
conditions or materials. It should include more information about the
waste exposure with that from the original ore, natural background at
varying elevations, and with other minerals or poisons (es with pesti-
cides, nitrates from fertilizers, sulphur dioxide from flue gases, and
the 1ike). At this level of analysis, comparative dosage rates and &

definitive basis for evaluation are critical.

In another dimension is the desirability of comparing the risks from the
radicective waste management system with the risks from other waste-gener-

ating systems, such as coal, metal mining, or logging, for examples.

Assessment of total risk for each alternative waste-isclation option is
necessary and is lacking. More imaginative concepts or analogies are
required when specific data are not available. In the case of marine
transport for island disposal, automobile shipment could be used as an
analogy for marine transport of cask-sized unite. Comparison would then
be poseible with continental disposal, for which transport is over land

near sizeabls populations, whether by rail or by truck.
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2. REPROCESSING

The firal Statement should summarize in one place the comparative waste

management implications both of continuing and of discontinuing the

present morstorium on reprocessing.

The consequences of the present moratorium against reprocessing of
spent fuel elements are not explicitly summarized. A change in this
'reproeelning poliey, viewed by many as inevitable, would make portions of
the Statement obsolete. The costs and benefits, risks, and time

associated with planned retrievability should be inecluded in the Statement.

The high~level wastes associated with possible breeder reactors should

also be deseribed in eomparison with those from other sources.
3. SCHEDULES AND TIMING

The Statement should make consistent and clear the estimated time during

or at which certain events will occur.

How long will spent fuel be stored before disposal? How long does it
take for radioactive waste to become & "nominal” risk? There should be a
econsistent use of half-lives or time intervale (not a variation among
500, 600, 1,000 and 10,000 yesrs, for example) when evaluating hazarde

from radioactivity.
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The Statement does not eclarify the time frame in whiech a failure or
inability to implement a "permanent” solution to the wacte isolation
problem will begin to alter the 2nvironmental econsequences of the
present “temporary” isolation by on-site storage. The uncertainty on
this matter left witnesses free to speculate that a long-continued resort
to on-site storage would have effects ranging from none in the next few

y=ars to & foreseeable exhaustion of on-site facilities and a consequent

shutdown of nuclear power production.

4., COSTS

The cost anclyeis in the Statement should be more comprehensive, and

should relate to the whole system of each alternative so as to provide a

basis for ecost comparisons.

Costs should be more fully analyzed to take into account the entire
system for every viable isolation alternative. They should inelude
asministration, research and development, interim storage, encasement and
the cost of encasement materials, vehicles, tramsport, training, labor,
negotiations leading to site selection, risks and risk insurance, land,
construction, final emplacement, institutional surveillance, and emer-

gency preparedness.
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Since current coste in developing and producing a feasible waste iso-
lation program could be perceived as & nuclear power subsidy, compara-
tive analysis with other regulated systems and large-scale enterprises

could be made as, for example, railroads, airlines, and automobiles.

Costs are affected by the aveilability of materials here and abroad. In
the array of materials proposed as canisters, for example, there may be
problems of cost and access tc necessary quantities of such metals as

titanium, zirconium, gold, platinum, nickel and others.

5. TYPES AND CHARACTERISTICS OF HOST ROCK

The final statement should be modified to reflect that an objective

evaluation has been made for all potential host rocks.

More present information about one alternative over another does not
necessarily translate into a clear-cut technological advantage nor
support a preference for, or emphasis on, any one rock type. The present
Statement, moreover, reflects an emphasis on salt which may not be supported

even by all the facts currently available.

!zzll

The advantages and disadvantages of sll host rocks as repositories, in-

cluding salt, should be compiled and compared objectively.
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Factors that might be considered in evaluating salt include: thermal
conductance, fiuid migration toward warm canisters, high acidity when hot,
high plasticity, low sorptive capacity, susceptibility to radiation
damage, permeabiiity evidenced by breccia ;.ipes, and environmental

problems associated with surface storage or disposal of salt.

A fifth rock type, tuff, should be adled to the other four—;ranite,
basalt, shale and salt--as a possible cand date host rock for reposi-
tories. If anhydrite is included, its lar e volume change on hydration

shou.d be considered.

tiobility

The mobility of wastes in various rock types deserves greater emphasis in
the Statement. Should a canister be breached, the viability of the host
rock as a backup barrier directly depends on this mobility. Solubility
under reducing conditions is likely to be dominant in limiting the

long-term migration of components from a breached canister.

Sorption

Since the sorption characteristics and resctivity of host rocks to

radioactive solutes are among the most i{mportant properties of the
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multiple barrier conecept, they should be more clearly developed. In this
ionnection, shales could be superior to other proposed rock types
providad that there is not large-scale lateral migration of ground water

through the shale.

Permeability

Large-seale permeability is of concern for all rock types. Thus, Table
3.1.1 should be revised to show only bulk properties. Shale acroses
bedding 1is much less permeable than typical broken basalt flows or ash

beds.

E. PUBLIC NOTIFICATION PROCEDURES

When the U. S. Department of Energy holds further hearings, it should

eonsider major modifications in the publie notification procedures used

for these hearings.

Although the Board recognizes that substantial effort was made to
cireulate the Statement and obtain publie comment on it, the Board
nevertheless recommends eritical review of the Department's entire
notification and mailing proeedures. Its mailing lists should reach a
more diversified group. Advertising, if used at sll, should be more
effectively designed and placed. Coples of impact statements should be

available farther in advance of hearing dates.
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While the hearings on the Statement were under way, the Board was sur-
prised to learn from vitnesses that hearings were taking place at a
nearby location on the environmental impaet statement on the Waste
Isolation Pilot Plant (WIPP), a proposed facility whieh would be used to
test some of the uncertainties related to this Statement. Both the

timing and the locations of those hearings ecompeted for the attention of

interested persons.

There seems also to be lack of consisteney and consideration in time
given for thoughtful publie reaction to the Statement as compared with
its preparation. For example, evolution of the Statement has taken
several vears during which a number of related waste management program
documents have been prepared, received, and in one case, withdrawn. In
contrast to the time taken in those processes, the limited period--
days or weeks--given to {nterested persons to prepare comments in writing
or orally on this massive techniecal document has imposed an unnecessary

condition of undue haste on public partieipation.

These proccdural deficiencies offret the earnestness with which many
individuals in the Department of Enmergy sought wider publie participa-
tion and designed a hearing process for doing so. The deficiencies
also ereated the unfortunate impreesion at times that elfective publie
participation is not regarded as o teI ous part of revising the

Statement or of decision-making in th. nuclear waste management program.
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F. MISCELLANEOUS ITEMS REQUIRING REVIEW

1. Maps.

Maps of the United States showing the distribution of salt deposits and
granites omit areas of their respective rock types and should either be
deleted or more carefully compiled. Because several types of metamor-
phic rocks could behave toward waste in a similar manner to granites,
perhaps they might also be identified on the map of granites. The map
should clarify whether it refers only to granites or also to granodiorites
and similar rocks, since granites are rarely homogeneous in composition. The
map of basalts also omits many areas of basalt in the west and the

Appalachians, for example.

2. Chemical Resynthesis.

The indication in the Statement that chemical resynthesis is for the purpose
of achieving equilibrium with the host rock needs revision.. The foreign
compounds of the waeste cannot be in true equilibrium with the host rocks in
the therwodynamic sense. Actually, the goal of resynthesis is to achieve

minimum kinetic mobility of waste components in the host.

3. Retrievability from Wells.

After well injection, widespread dispereal of the waste fluid down the
hydrologic gradient occurs, so that no significant fraction of the fluid is
likely to be recovered by pumping. Furthermore, the reaction of other
components of the host rock to neutralize any acid flush would thwart efforte

to leach radicactive solutes lost by reaction with the host rock.



4, Erosion Rates.

For most of the United States, erosion rates are only a few centimeters
per thousand yearse, 80 that, contrary to the discussion of erosion rates in
the Statement, erosion 18 no threat to mined or similarly deep

repositories.

Geothermal Gradients.
The effect of geothermal gradients on the emplacement depth of waste
canisters should be addressed because of the effects on heat loss from

canieters and on rock plasticity.

6. Canister Rupturing.

Canister integrity can be affected by circumstances other than
cl.emical corrosion or tectonic events. Some of such circumstances are
puncturing and mechanical stress caused by differential compaction of the

host rock on the canister overpacking.

7. Risk from Rock Falls.

The statement that "accidents that threaten human 1ife are rarely caused

by failure of the rock itself" does not square with the fact that rock

falls, not rock bursts, are the typical causes of mining {atalities.
There falls occur generally at joints or faulte that have caused local

weaknesses in the host rock.
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I11I. CONCLUSIONS

Sub ject to the above recommendations, suggestions, &nd couments, the

Heering Board conciudes that:

1. The Statement seriously and impressively analyzes the environmental
impacts cf propoeed actions for solving the problem of disposing

of commercislly generated high-lcvel radicactive waste.

2. The Statement has served effectively as a vehicle for public
comment and for indicating and gene.ating changes that should be made

in the final statement.

3. The Statemeut supports the conclusion, in principle, that coumercially
generated high-level radioactive waste can be disposed of by one or more
alternative strategies vith minimal and acceptable environmental
consequences, ani that the present preferred dieposal option is a deep,

mined geologic repository.

The Board is concerned that the longer the delay in implementi . an
appropriate strategy *o solve the problem of high-level radioactive
waste disposal, the greater the erosion of political, scientific, and public

support essential for such a strategy.
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