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SUMMARY

It is the position of Attorney General Robert Abrams
that there is no factual basis today for confidence ei:ier
that nuclear waste will be safely disrosed of bv any given
date or that it will be safely siored indefinitely unsil
it is disposed cf safely. We urge the Commission %o make a
f£inding of no confidence on both disposal and storage, and,
as a2 consequence, to discontinue the licensing of new nuclear

plants until the waste problem has been resclved.

In order "o make a finding of ccnfidence at
this time, the Commission, among cther things, weould have

to conclude, S-om Zfacts existiag today, that all technical



and political-social ("institutional”) problems will bde
resclved. However, there is no basis for reachirz that con-

clusion with respect tc either tvpe of problen.

Waste disposal would involve a multi-ster process,
requiring many separate technclogies, none of which is available.
In fact, in most if not all of the technical areas, there are
either serious deficiencies in information or known.obstacles
== or both == which, unless resclved in the future, will pre-
clude safe disposal, TFurther,there is no geologiec medium
which has been determined to be capazble ¢f assuring safe

isclation.

The Department of EZnergy ("DOE") savs errcnecusly
that because research is planned or in process we can be con=-
f£ident today that safe dispcsal will be achieved. However,
we do not knew today whether or noct the research will remcve
all obstacles; instead, it may fail to do so, cr even uncover
new uncertainties or problems making the task still more
difficult to achieve. Ccnfidence cannct be precdicated or
hope or blind technological optimism., Until the research has
Deen completed -- and it can be stated (rather than guessed)

that all difficulties have been resclved successfully -- we

cannot begin to talk abcocut ccnfidence.

In addition, there are many technical sriteria
for repository site selecticn, each of which rules ocut geo-

graphic areas under consideraticn., There is nc basis fcor son-



¢idence that anv cropcsed site which meets all of these

criteria can be located.

Moreover, much ¢f the information necessary for
waste dispcsal can be obtained only by testing at specili
sites, and cannot even be addressed until candidate sites
have been selected. But no site will be selected until
at least several vears from now, and the results of in situ
testing will not be known for some yvears therzafter.
Therefore, it will be many vezrs befcre we will know encuch
£0 express an opinicn on confidence. Indeed, at the present
time we do not even have a proven method for testing speciii
sites without fracturing them and destroving their structural
integrity during the testing process., Until such a method

exists, and until we have generic and in situ test results

that appear to resclve all guestions, a finding of confidence

in safe disposal cannct be made.

Purther, it will not be enocugh to £ind just cne
repository site; many sites, perhaps a dozen or mere, will
be neeced for the increasing guantities of waste requiring
disposal. This, in turn, means that dozens of candidate sites
must Be found meeting all criteria Zor in situ testing and
evaluation. In view o0f the uncertainty that any site will
be found meeting all the criteria, the need for many sites
underscores the lack of a basis for confidence in safe

disposal.
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Similarly, there is no basis for confidence
that institutional problems can be resclved, As DCE
itsel? ;ckaowlcdqcs, the public is very concerned about
the consecuences of building repositories, and many State
and local governments, through legislation or otherwise,
have expressed cppositicn o acceptinc repcsitories,
Indeed, every Government effort +o date %o select parti-
cular sites has been opposed. Since many repositories will
De needed, and thus dozens ¢ candidate sites must be selected
for testinc and evaluation, the factor of public opposition e

creates a state of uncertainty that precludes confidence.

Moreover, bevond the specific technical and
instituticnal doubts locms an even greater problem =
the impossibility of predicting events sc far in the future,
The challenge ©f nuclear waste disposal is trulv unprececdented
and unicue, because nuclear waste will remain highly %oxi
for about a nmillion vears, and must be isclated for that long.
Yet this period is many times longer than the entire span
of recorded human histcry. No society has ever attempted
t0 plan that far into the future, or even for a thousand
years. Our ability to predice geclogic events far into

the future does not exist. And, we cannct rely on the



continued existence of social institutions as we knocw thenm

today for even a period cf centurjes; Similarly, we cannot
prevent human inerusions intec the repository even in the

near <{uture. Therefore, even if all technical and institutional
problems are eventually resclved and our cdisposal method seenms
to be foolprocf, still thers would be sericus dcubts that
nuclear waste would te safelv isclated for the necessary

period.

DOE and others will urge the Commission to de-
clare confidence in waste disposal, but the facts militate
against their position., Confidence at this time could be
based only on hope, not facts. Government officials cver
the past tweo decades have repeatedly expressed +their hore
that the sclution was at hand, but the facts have never
supported that conclusion anéd still do not today. DOE's
current position is not grounded in facts any more than were

past pronouncements.,

Moreover, COE employs distorted definiticns
of scme of the key terms in this rulemaking == "safetv",
"isclation", and “"confidence"” -- and thus seeks %o becloud
the issue before the Commission., Indeed, DCE proijecss
its watered-down version of safety for only ten thousand
years, a mere 1% of the million-vear period during ~vhich

isclaticon is necessary. DCE also admits that many data



gaps exist, that in situ testing will be needed af: -‘
salection of candidate sites, that long %term predictions
are virtually impeossible, and that public acceptance of
repositories is lcw., Thus, even DCE's own statements show
that its expression of confidence is unsuppcrted bv the

facts and is unrealis+ic.

Long term storage, for the indefinite period
until and if safe disposal becomes available, is no answer.
It could be decades, cr even centuries or more, before
safe disposal has been achieved, and there is no basis
for confidence that nuclear waste can be safelv stored
for that period of time. To the contrary, sericus safety
problems are known %o exist even for shcrt-term storage,
and many accidents have occurred., PFurthermore, there is
ne basis for confidence that safe away-from-reactcr ("AFR")

storage sites will be found, or would gain public acceptance.

Throughout this rulemaking the Commissicn must
distinguish letween wastes which exist today ahé wastes
which will be produced in the futice if new nuclear plants
are licensed. It is generally accepted that existing wastes
will have to bDe managed in %the safest feasible manner, aad
we certainly hope that a truly safe disposal method will be
availatle when needed. The Commissicn's action in this
rulemaking will have little impact on these wastes, Secause

the peclicy opszicns are very restricted,
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However, the Commission's finding in this pro-
ceeding will have a substantial impact on Waste Iro= new plants,
as to which a full rance ¢f cpticns is available. Presumably
a finding of confidence will be seen by the Cocmmission and

icensing boards as a green light to aprrove new nuclear
flants, and allow them %0 generate additional waste which
will have to be managed, A finding of no confidence,
however, riust lead to a different result, if this rulemaking

is to have any meaning.

We are ow at a peint of planning and contrelling
what nuclear wastes can be produced by new nuclear reacsers,
and in what guantities., Since these choices are availakle,
and the danger of radicactivity is so greas, the viewpo
that the best we can dc is gocd znough has no place. While
unfortunately it may become necessary at some point to adjust
our safety standa-d for existing wastes -- DSecause there is
literally no alternative but %o manage them as h2st we can ==
there is no excuse for lowering ocur standard when deciding
whether or not €0 permit additicnal plants ia the future,

By the same tokeén, it is incumbent on the Government to cummis
itsell <o do the necessary research to design a system that
will be as safe as possitble for disposing ¢f the existing
wastes. 3ut that hardly means that any methed it ultimately
adopts should bDe regarded as safe enocuch %o warrant licensing

new plants % generate more and more waste,



Because we have concluded that there is no

basis for confidence today in safe disposal or indefinite
storage, even for the existing waste, we urge the Commission
to implement its statutory duty of protecting public health
and safety bv halting the licensing of new plants until the
problem of safe dispecsal has been sclved, It is baé encugh
that there is no disposal method for the existing inventory
¢f waste. To license new plants %0 cenerate new was:te under

the circunstances would be grossly irresponsible.

This Statement cpens with a discussicn of the
Government's history of false cptimism on safe disposal over
the past several decades, which parallels the holl cptimism
voiced by DOE in this proceeding (Point I, p. 9 ). It then
defines the issue before the Commission (Point II, 2. 13),
and explains how DOE has distorted the issue (Point III, p. 28).
We then set forth our basis for saving there is no factual basis
at this time for confidence in either safe dispeosal (Point IV,
P. 42), or long-term storage for an indefinite period (Point V,
Pe 102). PFinally, we exglain why the Commission should order
a meratorium on licensing new nuclear plants (Peint VI, p. 111),
Throughout this Statement, we rely predominantly on materials

issved by or prepared for Government agencies.*

¥ In the Sirst prehearing conference order, dated Februarv 1,
1980, the Presicing OZfficer limited this rulemaking %o a con-
sideratior of srent fuel, to the exclusion of recrocessing
waste (p. 3). This limitation, of course, could make a final
rale in favor of confidence of doubtful validiecy if the Govern-
ment decides to proceed with reprocessineg. Wichout waiving

any rigi.t to challenge the Presiding Officer's ruling, we have
limited cur discussion below o spent fuel, and use the term
nuclear waste in that sense.



I. THE DEPARTMENT OF ENERGY'S EXPRESSION
OF CONFIDENCE IN SAFE DISPOSAL MUST
SE VIEWED WITE DCUBT IN LIGHT OF THE
GOVERNMENT'S LONG HISTCRY OF FALSE
PROMISES AND FAILURES.

Our naticnal Government has been attempting o
develop safe, permanent radiocactive waste dispcsal Zcr meore
than 30 vears. In assessing its confidence today ia safe
disposal and evaluating DOE's optimistic statements, tlhe
Commission must consider the long history o2 Government
optimism and promises which, so far, have fail tc procduce

a solution to the growing waste disposal dilemma.

In 1957 ¢he National Academy of Sciences ("NAS")
issued a major report on the subject ¢f nuclear waste dispcsal.

Identifying geclogic disposal in salt deposits as the "cst

promising method for the near future, the Report's Study
Committee stated that it was "convinced that radicactive
waste can be disposed of safely in a variety cf ways and at
a large number of sites in the United States." The report
added: "It may require several years «f research ané pilet

testing before the first such disposal system can be put

into operation.”

In its Annual Report to Congress in 1959, the Atomic
Energy Commission ("A=EC") stated that "waste problems have
proved completely manaceable.” That year, researchers at tle
Oak Ridce National Laboratory began to study the storage of

wastes in salt. Beginning in 1963, field stulies and laboratery



tests were initiated by the AEC at two salt mines in Ransas,
one at Hutchinson and one at Lvons. After two more vears
of tests and preparations, a two-vear experiment Xknown as
*Project Salt Vault" was conducted at the Lyons site. The
experiment was concluded in late 1967, After analyzing the
results of the experiment, the Government published a
report in June 1970, declaring that:

The feasibility of disposing of

solidified waste in natural salt

format.cn has been demonstrated

in a salt mine in Ransas using

spent reactor fuel...

On June 17, 1970, at "the culminat'on of a
research and develorment program spanning more than 10 vears,”
the AEC ansounced the tentative selection ¢f the Lyons nine
as "the nation's 2irst underground radicactive waste repository.”
The Commission said that only cne facility would be necessary
to handle all ¢of the commercial waste produced by <he nation's
nuclear reactors through the end of this century, and that it
woulé be ready to start receiving wastes by abeut 1275, 1In
its Annual Report to Ceongress in January, 1971, the AEC made

its choice ©f Lyons “"definite."”

Sut several months later, the Lycns Procject was
aborted Zfollowing the discovery of two major undergsound prsblems
which cast doubt on the long-term safety and integrity of

the site, One was a series of abandoned gas and oil 4xill



hcles in the area; %he other was an adjacent salt mine's
extensive use of water £o dissolve out salt, It was con-
cluded that ooth 0f these problems made it possible that
wate: might penetrate the area and allow radicactive wastes
to escape. These probleams, however, had gone undetected
during the prior decade of research and optimistic pro-

nouncements bdv the Government.

As a result of a studv conducted by the Unit
States Geological Survey ("USGS"), i1ttention was then

focused on a salt bed near Carlsbad, Yew Mexico. Tha

or

site ultimately was designated as the "Waste Isclaticn Pilet
Plant"” (WIPP). Jchn Deutch, head cf energy research at
DOE, stated as late as 1978 that he was "very confident"
about WI?P?, and predicted that it would be available bv

1983,

In 1976, a report of the Energy Rescurces Council,
representing several federal agencies, reaffirmed +h
feasibilicy of the safe management of radicactive wastes <ron
nuclear production., Shortly after this report was issued,

the assistant administrator of ERDA,* testifving before the

~Q

Joint Cormittee on Atomic Energy of the United States Concress,
cutlined a timetable that would result in permanent storage

©f nuclear wastes in salt by 1985, The £fizs. storage lccation

¥ tnercy nesearch and Development Administratien.



was %0 he the site near Carlsbad, New Mexico., Commerce
Secretary Elliot Richardscn observed that although mistakes
had been made i~ dealing with nuclear waste, heal’.h and
saZety problems had not resulted, and "we should dc even

better in the future.”

By the end of 1976, EZRDA had announced plans
to start deep d:iiling in the Spring of 1977 in “at least
several of a list ¢f 13 states.” The selecticn of the

first two repository sites was promised for 1978,

But no repository site was chosen in 1978,
Instead, the last several years have witnessed an increasinc
articulation of the gathering doubts abeut the technical
feasibility of geologic disposal. During the same pericd,
public cpposition ¢to establ.shment of repositories at a

variety of locations has crvstallized.

On the technical side, in 1978 the USGS published
izcular 779, which concluded:

Key geclogic guestions are un-

answered, and an-wers are needecd

before the risk associated with

geologic containment can be con-

fidently evaluated,
By 1978, EZRDA had pushed back the date for selecting the
nation's first repositorvy to late 1979 at the earliest, In
March 1979, the President's Interagency Review Grour on Nuclear

Waste Management ("IRG") concluded that "the scientific

-ll=



feasibility of the mined repository concept remalins to be
established.” A menth later, a draft generic environmental
impact statement on waste managemnent was written Tv DCE.
While professing hope in the ultimate fearsibili., of waste
disposal in salt or other rock formations, DOE acknowledged
numerous shortcomings in the data and the technelogy needed
for permanent waste isclaticn. And in February 1280, the
President declared that "past government efforts o manage
radicactive wastes have not bSeen technically adeguate."

Over DOE's objection, he cancelled the proposed WIPP Project
saying that fSurther investigation of geclogic sites was

necessary before any media or sites could be selected.

Meanwhile, on the pclitical side, the Government's

-

efforss to choose candidate sites for repositories encountered
public oppesition in a number of States, including Michigan,
Louisiana, South Dakot:, Georgia, Vermont, Scuth Carolina,

and even New Mexico, which the Government had long viewed as

friendly territory for a repository.

Today, after more than 30 vears of scientifi
research and experimentaticn, no highe-level waste repositorv
exists, and the sclution to the waste disposal preblem continu
£ alude us., There are more guestions than ever, and there
is no factual basis for cptimism. Indeed, the pcssible da%es

for a repcsitory's being available have become mcre and mere

distant. '"hile DOE and its predecesscrs have repeatedly and

- 3-



confidently predicted during the past 20 vears that disposal
facilities would be operating within several vears, DCE
now concecdes that final dispcsal might not be available

until 26 years from now.

Meanwhile, more than half of the nation's nuclear

Teactors have now used up the spent fuel storage capacities
which they were initially designed to accommodate. These
reactors have obtained, and others will seek, permission
to store additicnal spent fuel con-site; but these reprieves
will only delay for several vears the pres:ing need tu solve
the permanent waste disposal problem, In the apt words of
the Court of Appeals for the District of Columbia:

No one disputes that sclutions *©

the commercial waste dilemma are

nct currently available. Th

critical issue is the likelihood

(or probability) that soclutions.

either ultinate or in%zerim, will

be reached in tire.

State of Minnesota v. NRC. 602 P, 28 412, 416 (D.C. Cir. 1979).




I1. THE ISSUE BEFORE THE COMMISS (ON

The principal issue in this proceeding is
whether the Commissicon is now confident, on the basis of
existinc facss, that nucluir waste will be safely disposed

of by a given date.

A potential scurce of great confusicn in this
rulenaking is that different participants will define the
issue and i=s key elements in different wivs. For example,
there will be &ifferent cpinicons as to what type of assuranre
is needed o create 2 basis for "confidence," or as to what
degree of “"isclaticn" is necessary, and fo. how many vears,
to provide for "safety." It will thus be necessary for the
Commission to analyze each filing to determine what definitions
and assumptions, stated or implied, are made which might aZlect

the validity of the conclusions drawn.

For the puriuses cf clarity, then, the task before
the Commission mayv bDe viewed as embracing several distinct
elemenss., In ovder for the Commission ¢0 reach a determination
in favor of confidence:

A. 7The Cormission must be confident
that nuclear was<te will be safelv
dispcsed of by a civen dacte.

This regquires making I separate
determinaticns:

1) There nust be confidence that
disposal will be actually accom-
plished, not merely :zhat it is
technically feasible;

-15-
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2) There nust be confidence thas
the disposal will be safe:
and

3) There nmust be confidence that
the disposal will be available
by a given date.
B. The Commission must decide that it
has the necessarv confidence todav,
based on facts which exist todav,
C. The Commission must have the highest
degree of confidence.
In this secticn, each of these essential elements

the issue of confidence is amplified. Secticn III will

demonstrate that DOE distorts the issue, and fails in its

Statement to satisfy the elements necessary o any finding

of

confidence,
A. The Cormmission Must Be Cionfident
That Nuclear Waste Will Be Safely
Disvosed of Bv a Givan Date.
1. There M-st Be Confidence That
Disposa. Will Be Actually
* Accomplished, Not Merely That
It Is Technically Feasille.
The issue befcre the Commission is not only whether
is confident that nuclear waste can, from a techulical point
view, £t~ disposed ©f., The issue, as stated in its rnotice

proposed rulemaking, is the Commission's present confidence

«l6=
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Moreover, disposal of wastes means dispcsal of
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The question then is whether the Commission is cc

that the necessary nunber of safe repositories ¢

be estakblished,
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nfident today
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s &
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Moreover, with a half-life of
25,000 vcars, slutonium must

be isolated 2rom the envirconment
Tor 250,000 Vears cescre Lt oe=-
comes narm_ess,

Natural Rescurces Defense Ccocuncil v, U.S. Nuclear Reculatorv

Commission ("NRDC v. NRC®"), 547 F.2¢ 633, 638-~5, rev'd and

rer =n other grounds sub., nom. Vermont Yankee Nuclear Power

core. v. NRDC, 43S U.S. 519 (1978) (footictes cmitted)

(emphasis added).

And, beyond being carcinogenic, pluteonium alie
causes changes in the cenes (Ref, 14 , P. 247). Thus, each
£2ected individual could transmit unpredictable cenetic defec:s
for generaticns to come., It is no exaggeration to say that ex-
posure of a significant aumber of pecple to the plutonium from
a waste repository could threaten the genetic integrity of ¢h

human race.

Other components ¢f high level waste have half-lives
much longer than plutonium, and may rcequire isolation for
millions ¢£ vears. The Cormissicn noted in its Table S-3
decisicn, for example, that Technetium=99 has a half-life of
213,000 vears. 44 Fed. Reg. 45370, n.33 (August 2, 1979).
Also having very long half-lives are Bervllium-l10, Calciume=4l

’
Rubidium=87, Zirconium=93, Palladium=107, Iodine-129, Cesium=1l3
Oranium=233, 234, 2°%5, and 236, Neptunium=237, Plutoniume242
and 244, and Curium=247. 3Because nuclear waste contains such
leng=lived substances, DOE hag acknowledged the need =c isolate

nuclear wastas for up to one million vears., (Ref, 1, ». 1.3).



A method of disposal can be call safe conly

if it gives assurance of total isclation £-2om <he environment
¢or the million vears or nmcre that isclation is reguired. As
sha AS explained 23 yea:s ago In a report prepared at th
recuest =f the AEC:

tnlike the dispesal of any other

type of waste, the hazarxd ralated

to radicacsive wWaste .S SO _creat

=at no elemenc c: Qouct sncuI be
allcwes O ex-.St 'eca::;“c SaZetV.so

Sate 3-s“csa- means t the waste

sSha.l not come in ~cn-ac~ w;:h any
living thing.

(Ref. 6, 2. 3). (first emphasis supplied). ZPA Iecent. ly
affirmed the gcal of complete isclation during the hazardcus

iferime of the waste, 43 F,2, 33265 (Ne . 13, 19878).

The need %¢ isclate plusoniurm and cther radisactive
wastes from the envircnment for about i million vears is most
sroublesome. Ne society has ever attempted %o plan that far
intc the “uture, and no governmental institution hius endured
so leng. See 2P. 43=50, below., One writer has ccrmented
shat the entire reccrded history of mankind is only a fracticen
0f the necessary s+torace time of plutonium, observing that
Neander=hal man appeared only abcut 75,000 years aco.

D. Farmev, "Ominous Problem: What Tc Do With Radicactive aste,"

S Smithsenian Mag. 20 (1974), cited by the cocurt in NRDC v.

(R ]
o

YRC, 547 r.24 633 at 652, n.54 (D.C. Cirz, 1978). is
——
sherefore necessary %o Jdevelop a methodolcogy tilat appears

fool-praocf, i.e,, that has no detectable risks or £laws.



Cf course, even suc. 2« methodelogy will carzy

with it very grave risks and be subject £o unanticipated
accidents., It will be subject %o the uncertainsy rosed

by our inability %o zredict geclogic or human events even
thousands of years from now. 3ut to compromise cur standard
at the ocutset, to accept 2 methocdology already known %2 have
gaps and deficiencies, is &0 invite disaster. Such a weak
methcdology is more than likely %22 fail during the verv

long period under consideration.

President Carter has committed the Adminissration
to work toward achieving a truly safe methodology. In his
February 1990 message o Congress, he said: "My paramcunt
objective in managing nuclear wastes is %o protect the healsh
and safety of all Anmericans, both now and in the future."
(ReZ. 21, 2. 1). The Prez.dent added: "We will act surely
and without delay, but we will not compromise our technical
or scientific standards out of haste." Id. at S,

4. There Must 3e Ccocnfidence

That The Disposali ill Be
Available 3v A Given Date.

The Commission must decide that it either dces

or does nct have confidence toAay that nuclear waste will be

- ——

safely disposed of by some scecific date, The relevant date

-

should be the time by which disposal facilities "are needed."”

~



44 Ted. Reg. at 61372-3. As an ocutside limie, the Cours
of Appeals identified the vear 2007 becaus= ore ¢f the “we

power plants whose license amendments were before the Cours

s |

happened to have an operating license which will expire i

=

that vear, However, there are a number of pcwer plants in
the United States whese operating licenses expi gricr o
2007; Zor example, the license for Dresden-l expires in the

year 1996 (Facility Operating License # DPR-2): for Yankee

Rowe in 1997 (License # DPR-1); and for Big Reck Point and

dumbeolt Say in the vear 200 (License #3% DPR-€, DPR-7), =Had

any of these specific plants been tefore the Court in State

0f Minnesota, it is clear that such earlier dates woulé have

More funcdamentally, it is clear frcm the record
below that the Cormissicn itself, in using the phrace "when
needed,” was not réferring to a date so far into the sutur
Thus, in its 1977 policy statement, the Commission clearly

templated a repository license application in 1980 and
facility operation socn thereafter. 42 F.R. 34393, The
Appeal 3card below intervreted the phrase "when needed" %o
mean "well befcre the “ebﬂ-“at.on of either the Prairie Isl

or Ve..xont Yankee operating licenses,” 502 F.24 at 416, and

exp.a.ned:
It is highly improbable that,
by its :efe:erce % "“when neecec”,
e Cormissio ad ina nind a date

aven aocr*ach;: the vears 2007=-

=23~

ané



2009 (when the Prairi

e Island and

Vermcant Yankee operating licenses

are due to expire).

7 NRC at 51 n. 10, Thus

mechanically and arb

proceeding that th

until 2007. Rather, at th

chceose 19946 as the deadline since

-
- -

begin to expire in that vea:.

or not it is confident that disposal wil

assume for the purposes
the waste disrvosal

e outsid

the Commission should not

-~

-

this

i -
- -

facil es are not "needed”

e, the Commission should
rTeactor cperating licenses
¢hen shoulé decide whether

‘

be available by

1996,
8. The Cormission Must Cecide
That It Has The Necessary
Confidence Today, Based On
Facts That Exist Todav.

It is insufficient for the Commission ¢to decide
that a basis fcor confidence may ccme into being sometime in
the future. The issue is whether the Cormmission is confident
today, based on the facts that exist today., Confidence cannct
be based on hope, wishful thinking, an optimistic frame o2
mind, or absclute belief that science will overcome all technical
precblems and that institutional problems will evaporate. It

mus: be based on facts that exist

disposal methods an

the unreliabiliey of wis

facilities described

today. The long search for

abcve amply demcnstractes

the havoc it wreaxs



Th< requirenent of a factual standard marks a
departure from the Cummission's prior basis I2r formulating
auclear wasce policy. In 1977 the Commission, without a
factual record, expressed cocnfidence in ultinate waste
disposal based solely on the ground that the Federal Governmeint
was then working on the preblem, just as DOE is werking on
it now, The Commission ci ERDA's "drama<ically expancded"
progran for repository develcpnent, and its "programmatic EIS”
cn waste nanagenent then in preparation. On the basis cf a
stepped-up progran for site selecticn, ZRDA was "expected o
apply to the NRC for a license for such a facility in early
1980 or before." The Commission concluded:

Thus, there is now a cooréinated

FTederal program to develcop an
actual disposal faciliey.

42 P.R. 34393 (Suly S, 1977). The decisions of the licensing

-

appeal bcards which were reviewed in State of Minnesota raliecd

heavily on the above-cuoted language in refusing %o develcr a
formal fact-£finding record on the issue of waste ‘~sccsa;.

7 WRC at 49=51, 32y remanding and directing the Commission

to hold this rulemaking proceeding, te Court of Appeals nmacde
it clear that the bare existence of a “"dramacically expancded”
and "coordinated Federal program to develcp an actual dispesal
facility," combined with MRC's cngeing devalcpment of licensing
regulations, did not by itself constitute a factual basis Zfor

cenfidence,



Thus, the Commission may not f£ind confidence
merely because DCZ is working on the pzcz_*m. and present
a plan of action with hopes for technical progress. Rather,
the Commission must look behind and beyond the plan €2
ascertain whether facets exist today which justifly a conclusion
of confidence. In the words of Jude Tamm, concurring in

NRDC Ve NRC, 2% FoZd at 658:

[NEPA] forbids reckless cdecisions
to mortgage the future Zor th
present, glibly assuring critics
that technological advancement can
be counted on 20 save us from the
consequences ¢f cur decisions,

C. The Commission Must Have
The Highest Degree cf
Confidence.

.l
i
.‘<
H
(L)
n

Defining "confidence” for this proceeding
an analvsis of the implications of the rulemaking. If the
Commission makes a finding of confidence, presumably the
result will be a creen light for licensing new nuclear plants
and permitting amendments %C waste storage licenses. As we
have see.:, the growing inventory of nuclear waste .Lncludes
highly toxic plutonium and may other radionuclides which are
dangezcis for a million vears., The challenge of providing for
safety over such a long period is unprecedented, and <h
consecuences ¢f unsafe dispesal could be staggeri: See
above, Pp. 19=21 3Secause of the recognized hazaris, we

submit that the hichest degree cf confidence is called for.

«2f-



At a miainum, in the words of the IRG, "a high degree of

assurance” c? safe dispcsal would be required (Ref, 10, 2. 42).

This Commisgsion's pricr declarations of confidence
in safe disposal are not entitlaed o any weight in ¢this
proceeding. The Court of Appeals for the District of Columbia
found such confidence to be unsupported in both the¢ NRDC v.
NRC (Table S-3) decision in 1976 and, as already observed,

in the later State of Minnesota ruling, in 1979. Mereover

-

n July 1979 ¢two members of the Commission, in separate
cpinicns in the Table S~ proceeding, guesticned the policy
o2 confidence., Commissioner 3radford expressly disassccizted

Rimself frem it, and noted "the past record of the Cormission's

A

-

obsessive need not to know about the uncertainties regarding

its waste disposal assumptions." 44 Fed. Reg. 45373 (Aug.

-y -

1973). Cormissicner Gilinsky alsc rejected the optinmistic

view on safe lisposal ¢f nuclear waste, saving:

No such [waste] repository has yat
operated., The prospective consuruce-
cors of such a repositorv have not

yet agreed on a design or even chosen
a geclogic medium. It seems anomalous,
at this stage, for the regulators %o
express more confidence on this score
than the -eocs“.crv designers and
builders themselves have exrvressed,

L ]

1. at 45374,

-27-



IIZ. PDOE DISTORTS THE ISSUE
BETORE THE COMMISSIONM,

The Department ¢f CnerTvy here expresses a «ind
of 'ccntidcnco' in safe disposal that is totally different
rom the confidence that the Cormissicn must have, This is
because DOE's presentation of the issue £o be decided fail
to meet each ¢f the essential elements set forth abeove
(Section II).
A. DOE Has Not Shewn That Nuclear

Waste Will Be Safely Dispesed
Qf Bv A CGiven Date.

l. DOE Has Nct Shown That Safe
isposal Will Actually Be
Accorplished.

At the very cutset, COE seeks %o sh

.
o~

h

¢ the issue
away Z2rzcm whether or not wastes will be disposed of, It

purpests to defin

17

T
f
™
0
0
0

ot

l
(D

instead as whether its
program will result in "licensed waste dispcsal systems.”

DOE Statement, p. II-l, This in turn is defined as a finding

-

that the Department is akle (1)
to understand and adcéress the
tecinica., sccial, Political

and instituticnal aspects of
waste manacenent; and (ii) ¢o
use the results from its progranm
to develop licensed svstems Z“or
the dispesal of spent fuel in

A time frame which is resmonsive
€0 naticnal needs,




(Id., emphasis supplied).

The issue in this proceeding, however, is whethe:
the waste will in fact be disposed 02, not whether DCE will
cbtain license. Even if a license were ultimately cbtained,
DOE could fail to establish the needed number cf permanent

repositories because of technical oroblems cor in sisu tests

which subsecquently reveal the unsulitability of the sites.
Technical problems aside, DOE could be unable =0 utilize any
Jicense it might receive because ¢f public cppositicn or
other institutional cbstacles. 7o frame the issue solely

in terms of whether cr not DOE will get a license, therefcre,
misses the point., Even so, the license questicn at this

time is too speculative to address intelligently =- ot only
Decause there are data gaps anéd no sites have been selected,
but also secause the NRC regulations are in prelininarv fozm
and the underlying EPA regulaticns have not been issued.

The cuesticn as posed by DOE, therefocre, is nct cnly the wrong
gquestion, but is al<o -.-ossz“le to answer in any nmeaningful

way.*

=@ Quotec material from DOE's Statement is an examvle of
the DOE doubletalk int ended to cbscure the wea“”es' o2 iscs case.
DOE must prove that it will overcome and resclve 4-- technical,
social, political and instituzic-a. preoblems. Sut the Deparsment
makes no claim that it will, hiding behind the emp*y chrase
"understand and address”

- 29-



2. DOE Has Mot Shown, And Does
llew. Even Clain, That Disposal
Will BSe Safe Tor The Necessarv
Period.

In its draft impact statement, DOE said that
nuclear waste has to be isclated for up to cne million vears.
(Ref. 1, p. 1.9). This is because plutonium and other
components of waste have half-lives of tens of thcusanés
to hundreds of thousands of vears. See abcve, pp. 19=20
Yet its Statement 0f Position fails tc demonstrate, ©r even

to clain, that such isclation can be accomplished.

OCE now takes the absurd position that, for the
urpose of 2inding confidence, isclation for snl - 10,000 vears
is sufficient == and indeed DOE predices isolation fur unly
that long., (Statement,pp. I-1l4, 20). That pericd, however,

is a mere l% of «he time for which isclaticn is needed for

safety, by DOE's own reckoning. There is simply no rational

basis for accepting an isolation period of only 10,000 vears

~

for finding confidence in safety when the scientific communis

nows the necessary period for safety is in truth 100 stimes
longer. The fact that DOE does not ever predict isclation fc:
the necessary period is 22 admission ¢f lack of confidence in

safe isclation.*

¥ In any case, DOS fails =o demonstrate a factual Sasis for

confidence even for the inadecuate 17,000 vear pericd.

-30=-



Morecvar, DOE does not deny that releases cZf

R

o

adiacion from rTepositories will occur, but rather asser:

‘t

hat any releases will be small and comparable to :rsleases
experienced by members of the public in the course of
engaging in cormon activities. The basis for this asserti

is apparently that the repositories will have to nmeet NRC

and EPA regulations, which will require that the repcsitories

be constructed to insure safety.

The essential flaw in this circular argument,
of course, is that there is absclutely no reascn <0 assune,
as DOE does, that regulations can prevent breaches in the
future or guarantee that any breaches will be small. On
the contrarv, if the repositorv is breached, then, ~egardless
of what the regulations say, common sense indicates that the
releases are ! .kely £c be large. First, amcng the most sericus
and likely causes 0f a repository breach are human iatsusion
and groundwater entrv. (See pp.49, 83, " w.,) I2 Suture
generations drill into the repository at all, they are likely
to breach it quite dramatically, leading to a substantial rce-
lease 0?2 radicactivity., S'milarlv, cnce wi.cer establishes
an escape route frem the repcs..ory &9 the biosphere, tiere
is more reason to think the migration of wastes will continue
and indeed grow than that it will mvsteriocusly -ubside. .2

shere, when a closed system springs a leak, evervihing inside

«3l- .



can get ocut. And the likelihood of significant releases

is compounded bv the fact that during the course cf a
million vears not just one but many, many breaches can
occur, each one capable of releasing sigaificant radiation
== gither abruptly or gradually. Viewed in ¢this light,
DOE's claim that any release which sccurs will be de mininus

is pure fantasy and must be rejected.

Sut even if we assume for the sake of a_gument
that releases ‘zom the repository would not exceed NRC and
EPA regulaticons, this %zo would not assure salety. For one
thing, the regulations have nct even been issued, so there
can hardly be confidence today that a2n as yvet non-existent
repository will some day meet scme as vet non-existent standards.
Moreover, regulations and policies are cften founéd inadequate
in light of experience. The Cormissicn had to confrcnt that

ituation after the accident at Three Mile Island, with the

>

resuls that safety regulaticns have been revised in light of
the Lessons Learned Reror+ts. In addition, the Commission has
decided ®o hcld hearings aimed at reducing the risks of occupa~-
ticnal radiation doses in NRC-licensed activities; EPA will
corduct similar hearings. 44 FP.R. 10388 (Feb., 20, 1979);

44 P.R., 53785 (Sept. 17, 1979). Thus, even if a prcposed re-
pository could meet regulations tc be adcpted by NRC and EPA,
that would be no assurance o2 safetv. Indeed, no regulatory

agency has previocusly attempted tc issue regulaticns =2

-32-



safuty for a one-millicneyear pericd. The regulaticns =0
be issued, at best, will represent the agencies' best current
guess cn how to do the job, but will hardly be a basis for

confidence in safety for even the 10,000-vear pericd cizad

by DOE, let alone the necessary millicn-vear period,

Moreover, issuance cf regulaticns is nct :antamount
t0 a declaraticn of confidence. Z=ZPA, in issuing regulations,
would not be deciding that it has confidence in safe disposal
for the necessary period. It would be saving only that its
regulaticns are the best it can (o, given present-day data
gaps. The Court of Appeals has required that this Commission
determine its confidence, and the task cannct be evaded by

relying on regulations to be issued by ESPA.

As previcusly ncted (p. 2%, DOE frames the issue
in terms of licensakility of its repositorvy. 3ut the possible
existence of a license is not proof of safety. After all,
Three Mile Island-2 had a license at the time ¢f its accident,
as have cther nuclear plants where mishaps have occurred,
The nuclear plants whose cperations have been suspended bv <he
Commission over the yvears for health and safety reascns have haéd
licenses. Therefore, whether or not DOE gets a license for a
ZepOSitory == elf an uncertain thing == is irrelevant =0 the

safety question.

Finally, DCE's definitions of isclation and con-

b}
a

tainment are sc watered down as $o be unaccept. le. "Iscla

ot
.l-
O



by the near field is defined tc mean "insuri- <hat any
migration of radicnuclides through the near field will be

verv slow"., However, "very slow" is nct defined, and hence

this definition does nct establish true isclaticn. "Conztainment"”

is defined as something which "should be virtually complete
during the period when radiation and thermal ocutput are dom=
inated by fission product decay”. 1Id., p. II=7. "*"Virsually"
is not defined, and the pericd in cuestion is cnly huncreds
of vears -— a tiny fraction of the 10,000 vear pericé DOE
claing is sufficient to provide a basis for confidence, and
an even smaller fraction of the nmillion-vear period for which
isolation is t-ulv recuired, Later, we are t2ld that the near
f£ield 02 the desirable repository privides containment "by
minimizing the likelihood that circulating groundwater will
contact the waste package." Again, "minimizing” is undefined

and thus this definition does not insure containnent.

Thus, all cf these definitions fall far short of
the true isoclation required to protect public health and safety,
a standard evident to the NAS 23 years ago and affirmed recentl

.-

by EPA. (See above p.21 ). In fact, a majlority cf this

Cormission, in the Tzhle S-3 procaeding, assumed that there would

be absclutely no release 0f racdiocactivity from a permanent
nuclear waste repcsisory afier sealing. 44 Ted. Reg. 45362 at
45367-9 (Auc. 2, 1979). The stanédaré should be no weaker now

that the Commission faces the issue head on in this proceedinc.

T



3, DOE's Pradection COf A Repository 3y
The Year 2006 Is Contrived And
Unreliable.

DOE's projection that a repository will be avail-
able by the vear 2006 appears contrived to meet the suggested

-

deadline of 2007 in the State of Minnescta v. NRC ruling.

Mczesover, DOE prosjects only one repository by that date, while
conceding that many repcsitories will be needed. Yo ocutside
date is given as a deadline by which 21l necessary cepcsitories

- - -

will be available. (Statement, pp. II=-289 and III-8 to IIZI~-13).*

The projected date for repository availability has
acain and acain been postrcned, from the early 1960's predicted
bv the NAS to the mid-1370's predicted bv the AIC, %o 1985, &2
1988, ¢o the early 1990's, and now ¢o scme date between 1997
ané 2006, Morecver, the longest postponements in the projected
date have csourred most recently; even as late as 1976, orerations
were srojected £o start in 1985, 9 vears hence, as compa'ed with
today's projections which lock 26 years hence, It is obviocus

o~

that the 2006 deadline may again be postpconec.** In shers, the OCZ

TTAS previouslv arcuec (p. 24), the Cormissicn should nct gear
this zulenmaking ¢o that artificial date just because the operating
license involved ia that case will nct e:xpire until 2007,

Instead the Commission should select the vear 1996, Consecuently,
DCE's suggestion of 1997 as the earliest vossilble date by which
the first repository could open is, on its face, unsatisfactorsv.

** An edltorial in a pericdical 22 the nuclear industry has
observed: “"There should be no surprise at all when the next
delay, or the cne acuer that, is announced."” Nuclear News,

June 1978, p. 35.

«38a -



Stcatenent in this proceeding mayv be no mere reliable than

previcus hopeful zlans announced by the Govermment cver the

.

course ©f more than twenty vears. If history is any guide,
there is considerably more basis for skepticism than Zor con-

f£idence about fzuiticn of the plan in the time designated.

The illusorv nature of DCE's date is lighted
by the agencv's recognition that many data gaps exist and
in situ testing is needed. ©°CE has chcsen o assume that the
gaps will be cured, the testing will not uncover new obstacles,
and institutional problems will go away, but these cannot Te
predicted %o cccur at all, let alone by a given date. The
notion that everything will fall neatly into place by 2006

is totally divorced from reality. Indeed, it is inconsistent

with TOE's own view expressed cnly last vear., In cormenting

“w0
-4

on a report issued by the General Accounting Cffice in June 1979
on the need Zor spent fuel storage facilities, DOE said that it

was not then pessiltle to developr specific time frames Zcor the

final disposal of spent fuel (Ref., 17, p. v). Developing specifi

time frames is no easier now than it was last vear, [u= DOE has
nonetheless apparently contrived an artificial date solely for

the purpose 0f this proceeding.

-

B. DCE Says That A Basis Fcr Confidence
Will Arise In The Puture, And Will Se
Based On Facts Viich It Hepes Will
Exist In The Fusture.

Repeatedly throughout its Statsment, DCE cffers

promises that at scme time in the future a basis for confidence

-~
e



will emezge in scnme aspect of the plan of acticn:

Confidence in the suitability c¢f ¢h
reposicory will be hich at the time
waste emplacement operations
cormence. . .

- - -
The Department's approach ensures...

that a high confidencs in safetv
will bhe attainet....

B . _ ©

Site and host rock characterizaticen
will be carried cut using state-cf-
the-art technicues which w:-l orovide
confidencc in the character ti0on
geo;oczc nd ydro-cg;c condi:ions

ex‘s ting at the site,

(Statement, zv. II-280, II-299, II-300-301) (emphasis supslied).

~hese are n¢c more than premises, of a tyre that have preoven

419

illusorv in the past, that at some time in the future there

1

be a fac~ual -asis for what now is 2liné confidence. The

’t

Cormmission, however, i1s charged with deciding its degree <2

:
®

confidence today. I&t cannot assunme that the results cf th
proposed experiments will achieve everything DCL says tlhey
T+ rmust instead limit itself to determining its cenlicance

based cn the cbiective facts known today.

DOE's Statement of Positicn sets out a propesec
plan of action toward development of a geologic repository.

Zowever, a written plan ¢f action is nc basis Zfor confidence

that the plan will be implemented as written, or that the

will

7411
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result will assure public safety. As ncted above (p. 25 ),
the Court of Appeals has ruled that sirmilar plans by DCE's
precdecessor were no basis for confidence == and, incdeed, z=hcse

plans failed &t materialize.

Further, as more fully appears in Section IV,
below, p. 77 , DOE recognizes that significant technical
data gaps now exist concerning geclogic disposal. The
Department's response is twofold: £irst, research and de-
velopment which will be done in the future will ceduce

the data gaps and therebd

<
3

roviie the basis for confidence:;
and, second, the sheer diversity of programs underway snsures
that enough of them will succeed to provide confidence.

(Statement, pp. II-160, 298, 302.)

DOE's reliance on methodology still &0 ke developed

is reflected in the following passacges:

(T]echnicues for efficient seal emplace=-
ment methods, cuality assurance tech-
nigques, and in situ characterization

of seals will be develcved.

- ® *

Svstems will be desicneé such that,

in the event o: acc.cencs, iavoluntarvy
exposure of bcth workers and the general
peblic will be nminimized.

Statenent, op. II-18S, II-279 (emphasis supplied).



Cnce again, these hcpes are nn substitute for a
factual basis for ccnfidence. "e simply do not know whether

Surther research will 1

2d € progress on the geoclogic repasitory
concept, as envisicned by DCE, or whether it will instead reveal
new obstacles tending tc undermine the propesal. Research

could lead to bad news, as indeed it "as on more than one
occasion in this very field, rather than o goocd news. Also,
diversity is clearly no answer since it is very pcossible that

no aspect of the progranm will result in a repository meeting all

DOE's confusicn between fact and hope is aggravated
by the agency's lack of objectivity about nuclear waste dispesal,
which has been recognized by sister acencies of the Governrent.
Its optimistic conclugion in the draft GEIS that waste dispesal
can be accemplished safely in geologic formations was cuesticned
Sy NRC staff, which suggested "restructuring the GEI3 o supgort:
a more modest conclusion.” (Ref, 7, p. l). Similarly, the
Department ¢f the Intericr =-- the agency that encempasses th
USGS == said that the impact statement was "biased in its
technological optinmisn®™ (Ref. 8, p. 3). Interior alsc charged
that D0E chose £2 :eiy upen the judgment of "exper<s" who shared
the prejudices ¢ DOE and the "pre-nuclear indusirial-gcverncmens
sector,” ©o the exclusion of disinterested crofessionals empleved
Dy other government agencies, academic instituticns or environ=-

mental groups. Id. at 7-8,



Perhaps the clearest rebuke to DCE and its
predecessors came in President Carter's messace to Congress
in February 1981, The President there declared that "past
government efforts tc manage radicactive wastes have [0t
been technically adequate." (Ref, 21, p. 1l). Mz, Carter

ant ("WIPP®)

.J

cancelled the propcsed Waste Isclaticn Pilot ?
near Carlsbad, New Mexico, saying that further investigation
of geclogic media and sites was needed befcore anv site could

be selected. (Ref, 21, p. 3).

In short, DCE's expressed confidence, unsupzscrted
by fact, is basad on bias and/or hopre, and cannct support a
2inding ¢f confidence by the Cormmission.
C. DOE's Proposed Standard For Confide:nc

Is Inadequate In Light 0f The Enozmity
0f The Risk Anéd Gravisv 0f The Dancer

The Cormmission should sgquarely reject the standard
proposed v DOE based on "the rreronderance of available
technical evidence as interpreted bv cbjective experts in
the field.” (Stat: ent, p. II-9). PFor cne thing, DOt has
Deen known to rely con "experts” who are rct "objective."

See abcve at ' 19, Morecver, a mere rrepcnderance cZ
the evidence is insufficient because an erronecus conclusicn
by the Commission could have consecuences that are calamitous
for future life on earth. Thus, if a Cormissioner helieves

that the weight 0f evidence tips onlv slightly “owazd confide

“-dNe



his vote should be for no cenfidence.*

¥ In 1ts Scacement Of Posicion in this proceeding, USGS
expresses confidence in ultimate disposal, tut is “unabl
o give a da:e == and “Ha.e‘c'e expresses no ccnfidence
that repositories will ist even by the vear 2007 (p. 1).
It also ignores the institu:ional cbs tacles to repository
$iting == terming them "significant [but] outside the scove
ef this 2iling" (p. 9). It therefore is nct even addressin
tho question ¢f whether a repository will ultimately be
stablished, but only the technical pcssibility. Furchermore,
USGS acknowledges and cutlines many gaps in technical
knowledge and the research that must still be -one - .n-
luding in situ testing (pp. 9-12). Indeed, it in
that con¥idence will nct ccme before success®ul in s;:u
testing == something which is vears or more in tie Tucture.
Therefore, its conclusion that safe disposal will scme day
be available == although not necessarily bv 2007 == is based
not on existing Zact but on hope, and £ails %o sati isdy th
ritical elements of the confidence issue facing this
Cormissicn.



IV, THERE IS NO FACTUAL BASIS FCR
CONFIDENCE THAT MNUCLZAR WASTZE
WILL BE SAFELY DISPOSED OF IN
REPOSITCRIES 3Y ANY GIVEN DATE.

This secticn demonstrates that there is no factual
basis for the Commission 4o have any confidence that nuclear
waste will be safely disposed cf Dy any given date. The

reascns that no such basis for ccnfidence exist are:

A. Radicactive waste disposal rpresents
a unigque challenge, because it is
necessarvy %o predict far intc the
future, vet we are nct able %o do
so;

B8, There are serious technical and in-
stitutional problems that preclude
confidence that even one satisfactory
site, let alcne the sufficient
number of sites, will be selected;
and

C. There are a myriad of defects, un-
certainties and gaps in the many
technclogies which will be neeced
to implement waste disposal.

18]

ach of these three areas is discussed below. Alsthough DCE's
Statement is filled with conclusory expressions ¢2 confidence,
it will be seen below that iz fact DOE's Statement, upon careful
reading, csncedes a great many of the scecific factors which
show that there cannot be a finding of confidence at this tinme.
The data gaps are further spelled cut by USGS and bv various
other reliable scurces, prirmarily reports and studies recently

published by the Govermment.



A, Radicactive 'Taste Dispcsal Presents
A Unicue Challence, 3ecause It Is
Necessary To Predict Far Into Th
Future, Yet e Are ot Able TO
De So.

Never befcre have science anéd technology been
called upon to develcop a safe method for disposing of deadly

substances in such a way that they will remain isclated

from the biosphere for up %0 a million vears. As DOE

cbserved in its Statement:

The unicgue reguirements c¢f radic-
active waste management have
generated the first demands for
applying long-term geclogic pre-
dictions.

Statenment, p. II-~102, NRC staff has said that "geoclogic dis-
pesal is an entirely new enterrrise =-- no experience axists
with geologic disposal." 45 Ted., Reg. 31395 (May 13, 1980)
Yet it is not simply that we have nc experience in meeting

such a challenge; mcre funcdamentall

*, the very recuirement
that ocur acticns today assure the safety 2of cur descencdants
Sor tens ¢of thousands of generations is inherently Zraucht

with great uncertainty. As DOE has explained:

A prime uncerzainty ina coaventional
geclogic disposal is verification

£ the salfety and reliability of the
concept in the long tezrm. 7o verily

the safety and reliability with
certalinty would reguire cbservation

2 the repositorv throughout the time
the ermplaced wastes have the rsotential
to jeopardize the public health an
safety. The ability to assure obsar-
vation for such a tize is sleu:ly bevond
any human experience. The use ¢f analyveical
models and in situ testing then beconm
an essential Z2irst step for predicting
the long-term safety and celiabilisy of
a repositery.



(R.fo l' Pc 000.39)

Despite the inherent difficulties in long=-term
prediction, J,CE has recognized the inpertance of such

prediction:

Since HLW dispcsal systems will

be recuired to function far int
the future without active assi -
tance Zrcm man, the ability * .
assess and predict long-temm

systen perfcrmance is a kev

factor in determining licensability

- - -
Confidence in the capabi‘ ty of a
technoloqv requires :h t its per-

formance ke :-ed ctable by currently
available *ec&n.ques.

Statenent, pp. II-3, II-18.

The fact is, however, that we are simply unable

- - - -i .

to predict long-term geologic processes. This inabiliev has
been recognized both by DOE and bv the USGS. The latter has

termed geclogy itself "a retrodictive rather than a predictive

science,” (Ref, 4, p. ll) and has observed:

[Ulse cf the geclogic record +o predic
future events is a formidable task.

- - *

The past rates of occurrence ¢f geclogic
events and processes have varied widely
over time and there appears %o e no
clear philosophical basis for deteraining
rates for these events or processes in
the future.

(I&., p. 1), DCE has acxknowledgecd that "many important aspecss



of the evoluti

i2 not

impossi

on 0f the lithospheze ... aze difficule,

ble to forecas:,"” and that "simple projection

i future from loc logi z lone is :
into the future from local geologic history alon s not

a satisfactory basis for repository site selecticn.”

(Ref. 1, p. 3.1.22). Moreover, according to DOE:

Much basic knowledce abou geclegic
precesses, their interactions and
particularly their time of next
occurrence is lacking for certain
tvpes of events cver the time pericds
being zonsidered. The events are
those that would be possilbly dis-
ruptive t© a repository... 5% is
questionable how much these probl
can be resclved in the near ‘"“L:e
and there w;-- alwavs be scme un=-
certainty which must be considered
in the cepcsitory design.

llor dces DOE see 2 guick answer ¢2 the prechblem

edictive

uncertainty:

-

"Some events and geclocgical processes
mav not be resclvable in the next decade
OF TWO TO tile cegree Of certa.nty cre-
sently felt to be necessarv %0 tine
periods of Hund'eds c¢f thousands of
vears and longer."”

1.5]l) (emphasis supplied).*

=+
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There are a number ¢f kinds of geoclogic events
which are important %o be able £o predict over a long Suture
pericd. Zarthcuakes are perhaps the most cbvious., In fact,

a major breach of the repositcory as the result of a severe
earthquake "would release snouzh radiaticn to make the site
uninhabitable if the event occurs within the first few thcocusand
veazs." (Ref. 29, p. 1l=18). Cur historical records of

earthguakes, however, go back only 200 to 300 vears (Ref. 4,

‘o
-
[
5

l; Ref, S5, p. 37). These records simply do not enable us

ir

© predict future earthcuakes for thousands of vears, let alone

-

Earthcuake prediction suffers not cnly 2zom
a lack of data but from a lack o0f seliable thecrv as well.
The theory of plate tectonics holds that earthguakes are
concentrated ia belts, and occur infrecuently in the large

stable

'(l

ates ¢0f the United States. Hcowever, the "Yew Madrigd"

arthguakes, anong the mest violent earthquakes known, occurred

- -

in the North American stakle slate:

From 1311 ¢o 1812, a series ¢f hundreds
cf earthcuake shocks devastated the
central part cf the Mississippi Valley
«s.Three very large shocks...were felt

X over twe=thirds ¢£ the United States.
In Washingten, D.C., 1300 kn away,
sleepers were awakaned, dishes and
winuows were ratitled, and walls were
sacked... The vibrations rang chuzch
bells in 3eston. The ear<hcuakes cavszad
major chances in £0TOQracnv ovVer LJ0,500
scuase xKilcmeters.... ...@ cCourse oI e
Mississiori s.ver was chancged.

(ReS, 13, 2. 51) (exphasis supplied). The history of lare

- -

earthquakes in the United States "doces not give a useful



indication o2 where future eazthquakes might occur,” except
in certain regicns of high frequency earthquakes. "At the
present time we have no way of predicting the likelihood

©f such an occurrence [as the MNew Madrid Zarthguake! in

the supposedly stable plates.” (Zé., Pp. 51=32).

The problem of predicting seismic events is

cempounded Zecause, as DOE recognizes, the building of a
repository could itself increase the risk of faulting:

Fault movement coulé alsc result

from repository placement in several

ways: f£rom chances in the stress

field due to the gecmety of the re-

pesitory cavity, from added ther-

momechanical stresses due %o heating,

or from influx of water along a fault

plane.

(Raf. 1, p. 3.1.27)

Ancther problem is that continental re-glaciation
has "a very high probability cf ocenrring within the time pericd
of concern,"” and could bring with it faulting, flocding, and
dramatic changes in climate., (Ref, 5, z. 38). For exanmrle,
the effects of a shift from arid to rainy climate upen =h
hydrological regime of a waste repositsry has been "largely
ignored in current risk assessments ¢f repositcries such as

Sanfeord and the Nevada Test Site." I8

. DOE has ted that in-
undation by rising sea level, creation ¢f lakes, anéd formasion
cf ice sheets are sufficiently likely %o cccur that their
effects should De assessed Zor each region of =he United Stases.

(Ref., 1, 2. 3.1.27; sse alsc p. 1l.14)., I2 zhe %02 cf a

salt dome repository were accessible <o sea-water, a lars

r-



quantity of salt could dissolve and the waste could

be exposec. (Ref, 5, p. 39).

Penetration 02 a repository by groundwater is
considered by DCE to be a "potentially significant r-elease
and transpert process” which would bring nuclear wastes
into the biocsphere and thus into contact with human life.

Pef. 1, p. I.1l). In fact, in its Statement in this proe-

ceeding, DOT states:

Raowledge o2 g uﬁdwa ter hydrcleogy
is perhaps the :cs. portant 3iz
ment for underst 1g the long-term
behavior of a m-“ed geologic repositorv.
“&e transpeort of radionuecl des away

the waste-emplacement =one by
“ovznq q*oundwa.e* is by far the ﬂos.
likely mechanism bv whizh radicnuclides
2ight nigrate from a repositery %o th
bioschere....

Surface water must aliso be evaluatec as
a potential source of Ilocding during
repository cperation.
(Statenent, gp. II-76, II-77). And, since water is almcs+
universally present in the undergrcund, no sock fermation can
Se considered to te completely impervicus to water entrv,

(Ref. 20, p. 521). A report prepared fcr the NRC concurs:

0

Seans within the salt can be guis
permeable and hence couléd possibly
provide a major pathway for water

Or waste mcovenert., Zven if <hese
features arce !ound to de initially
quite Ary... there remains ¢h
potential for ‘u*u-e water intrusien.

¥ The adve:%% ez”ects of groundwater entry are further discussed
below at 2, .

-dfa



In addition toc unpredictakble changas in the
physical characteristics of the repository environment,
Suture human activity nmust be considered:

It is clearly impossible to predict

what the world will be like 30 vears

from now, le%t alcne in several

centuries.
(Ref. 19, p. 43). DCE has recocnized as much (Ref, 1, =.
3.1.62), and accepts the "general consensus" that "w2 cannot
rely alone on the continuity of existing governmen“s and
institutions over this long time periocd =0 insure isolation
of the concentrated wastes." (Ref. 2, p. 7.1). In the area
©f land use, DOE has admitted that our predictive capabilizies
beyond even 100 years are "virtually non-existent."” (Ref. 1,

P. 3.1.25). Future generations might forget that a particular
2

site is a repository (Ref. 20, p. S21). Or, they might prospec:
sor salt (id. at 522): Significantly, 95 cf the 263 sal: dones
of the Gulf Ccast region have already undergone industrial de-
velcpment. (Ref, 27, 2. 174). People might alsc prospec: for

¢il, gas, sulfur, potash, or other cormercial ninerals which
tend to be near salt deposits (Ref, 3, p. 6); or for the
uranium anéd TRU elements that were buried at the site (Re?. 3,
®. 35). They might also dig to satis?®y archeological « ziositv

(ég). In the words of the ZPA Panel of Scientists

Man's unpredictability far outstrips
most of the imagined ceclogic hazarzd
we can foresee, 2né we dcubt that it
is amenable to meaningful
analysis. (Ref, 5, p. 385)



The severity of the human intrusion preblem was
stated by NRC staff, as follows:
Simply stated, human intrusion cannot
be prevented; In spite of all effores
to avoid sites which may prove attractive
to humans, there mav be deliberate or
inadvertent intrusion.

45 Fed. Reg. 31398 (May 13, 1980).

Significantly, DOE has nc answer 20 the problems
posed to the repositery by possible human intrusien. The
Departmen: admits that "work is just beginning in this area
and there is much to be learned" (Statement, p. I-18), vet

it concludes withou: analysis that the problem could be reduced

]

0 an acceptable level. This is just one of many areas i

which DCE's case is based cn fantasy rather than Zactual
basis for confidence. DCCE alsc contravenes its own stated
cbjective £2 isclate the environment from the effects of

"any reascnably foreseeable events or processes." (Statement,

P. 1I-9),

-

Because of the inmpossibility of predicting
geclogic or human events with any certainty for the pericd
¢f necessary isclaticn, DOE purperts %o rely on risk assessmen:
models for its conclusion that disposal will be "adequately”
safe for 10,000 years., Unfortunately, however, <hese risk
assessments are very tenucus and suffer frcm a lack of
essential data. They cannot justify confidence in pred
for 10,000 years, let alcne a million vears, As the IRG

has said:



Uncertainties associated with risk
assessment derive from lack of data,
lack of experience, inability ¢o
identifv all release mechanisms

for radionuclides, the natural
variability in physical properties
of geolcgic media, and inability

to predict long-term geologic and
climatic processes and social
evolution.

(Ref. 10, p. 46).

The models must account for all of the variables
which affect the repcsitorv viewed as parts of an integrated

system of activity. As DOE explains:

=

All cf [the] analyses [cf the com=-
ponents of the waste dispcsal svsten)
are strongly interrelated and nust
be considered together in predicting
the performance of all or any of th
cempenents o< the ‘-socsa- Systen.
In order to make guantitative pre-
dictions, analvses lixe ““ese re-
guire the use of mathematical de-
scripticns, called models, of th
phencmena. 3eicre the mcdels can

be used with conlicdence, tiev must
ce ceve.cp anc veriliec.

(Statement, pp. II=201 &2 IZ-202) (emphasis supplied). The
fact is, however, that these mcdels have neither bDeen Zevelcoped
nor verified. lodeling analysis of effects on the environment
near the repository is "just beginning." Ref. 1S, . §7).
"Realistic modeling of flow in fractured rock and of possibl

gecchemical reacticns remains %o te achieved,” says the IRG, "and

-

this will undoubtedly be necessary before site suitabilisy

analyses can be made." (Ref, 11, ». 18). COF admic

-31l- -



that developed and/cr verified models will not be available
until 1983 Zor overall repcsitorv performance, 1985 Zfor
waste-rock interaction, and 1987 fcr thermomechanical ime
pacts on ground water. (Statement, pp. II=203, II-222
II-219). The develcpment cf detailed, accurate hvdrclogic

models will require "considerable time." (2d., p. II=-28),.

The requirerent of verification, of course, is
not merely a formality; it is a substantive reguirement
that all steps in the verification process lead %o positive
results., During the verification process, facts mav be
revealed showing that an operating assumption is wrong,
or that a propcsed technicue will not be feasible.

See abcve, pp. 38-39,

Thus, there is no dispute that models for predicting
the long-term performance of geclogic repositories are still
under development and will not be available for years, and
that data on specific sites to use in the models are incomplete
(Statement, p». I-19). lNonetheless, DOE expresses ccnfidence,
arguing that the "analyses performed to date give nc indicatien
that a geclogic disposal svstem, designed and constzucted
aceording to the requirements described in this Statemenst,

cannct isolate radicactive waste safely.” Id. However, the

claim that analyses %o date usinc models which are nect fulls

.

developed and which lack data do not prove the impossibilisv

«fl-



of safe isoclation can hardly justifv a conclusion that

the inverse is t-ue -- that, when all the data are in

and the mcdel is further develcpcd. the analvses will
aZfirmatively establish the safety 0f repositcory storage.
The only honest response is that we dc nct know what the
analysis will show == and that in any case we cannot begin
an analysis until a site has been fully tested., Selecticn
and testing cf a site are years away, anc therefore we will

not knew for years whether or not models will ultinmately suggest

a basis for confidence.

The limited value of models is discussed by NRC
staff in its proposed regulations for a geologic repositary.
Stalf there says that the models necessarily contain many
uncertainties and approximaticns, and are gualitative rather
than quantitative; indeed, it may be impossible to develos
credille guantitative models. 45 Ted. Reg. 31393 at 312395,

97-98 (May 13, 1980).,

The inadegquacy ©f risk assessment nodels was hich-
lighted as well in the USGS Prelinminarvy Statement in this
sulemaking, dated April 15, 1980, As pointed ocut by USGS,
much of the data and "understanding of the processes and
events involved"” are not available, and much of it will
Decome available only "from site-specific investigations”

(pe 1l1). Once again, therefore, until a site has been

selected, and tested, the necessary assessnment canncst te



made, PFurthermore, says USGS, predictive nmodels suflfer Z-om

inherent uncertainsy (p. 12).

The TRG has characterized estinates of probabilities
which have been made for disruptive events as "little nmcre

than guesses," and notes that "for many geclogic processes,

1

will never he possille to estinate prolabilities without

large uncertainties." (Ref. 1ll, pp
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©2 a certain geological event is not known, a reliable risk
assessment o2 the potential impact of such an event cannos

be calculated. (See Ref, 8, p. 95).

-

DOT says that while there are residual uncertainties
in waste disposal == {.e., "uncertainties that cannct e
elininated” == the problen is not unicue to this 2ield, and
engineered bar-iers can "accemmodate” the uncertainties,
Statsnent, pr. II-l7, I-8., It may be true that cther
prejects invelve uncertainty, but here the damage which can

flow Srom an accident -~ contamination 92 large regions of

E

the earth -~ is enormous and incermpa le. Mcrecver, the
iikelihcod that accidents will occur is particularly kigh
bDecause we must plan for a nillion vears. That factor alsc
is unigue to radicactive waste nmanagement; in no other human

endeaver do we attempt £0 plan for even a thousand vears.



Engineered karriers cculd be built %o last
pechaps decades, or conceivably centuries, but nct lorrer-.
They are of very limited value where the uncertaiitias
against which they are designed £o protect will last fcr
a million years. Mcreover, even if such barriers could ke

helpful in the shozrt-term for a narrow, cuantitative uncertainsy,

they are virtually useless when there is great cualitazive

uncertainty with respect to virtually every geclogic,

metecrological and human element inveolved., If we knew what

the futuge condition would be but were unsure of its precise
dinensions, the problem would be scmewhat easier. 3ut we
cannot predict even what type of conditions will exiss, so

we cannct begin t0 rely on encineered barriers or "cconservative

assumptions” to overcome the uncertainties.

In conclusion, the¢ risk assessment models utilized
Dy DCE are toc speculative and lacking in data to cocmpensate
for the inherent impossibility of prediction. They cannot

form a basis for confidence in safe dispcosal.,



B. Serious Technical and Ianstitutional
Problens Precluce Confidence Thas
Even One Satislactcry Site, Let Alone
The Sufficient Number of ites, Will
S3e Selected.

The preceding discussion has demonstrated th
great uncertainty that we will be able to achieve safe waste
disposal, larcely because we are unable &n vredict geolcgic
and human events for even a fraction of the necessary isclation
period., Yet, even if we were scmehcw able %2 prediz: the
future, there would still be no basis for confidence in safe
waste disposal. 7This is because we can have no assurance at
this time 02 our ability ¢to identify and select even cne
sTepository site -- let alone the necessarv number of sites
-= meeting all relevant criteria, n the contrary, as shown
below, the difficulties inherent in selecting satisfactory
sites may well be cne of the greatest cbstacles %o a f2inding
of confidence by the Commission, especially since a dczen

or mcre sites may be needed. Se¢ p». 18, above.

In particular, site selection fcr repositcries can
De expected to be very difficult and time-consuming for

both technical and instisutiocnal reasons. GI:xtensive in si*u

testing will be needed, and might reveal, cr even prcduce, unaccer
cenditions == such as Zractures which would permit water

intzrusion. Institutional problems would include the likely

‘o

public oppeosicion as well as difficulties in obtaining
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approvals frcm State and local governments and Federal

acencies,

Because 02 all these siting difficulties, DOCE

has recognized the possibility that no site will be found

to satisfy all criteria of the selection process. (Ref, 1,
Pe 3.1.19)., Until we know that a2 sufficient number of
atisfactory sites do exist, have been thoroughly tested,
and have received all necessarv Federal, State ané local
approvals, we cannoct te confident of safe disposal., As
will be discussed below, it will be many vears at best

Sefore we will be able to know if any such site exists.

In this section, the technical problems inveolved
in assessing, selecting, and evaluating candidate sites will
be outlined (pp. 58=-67 . In addition, the instituticnal
preblems in site selecticn will be discussed (2. 68-76).
The many gaps in the technologies needed to implement waste
disposal == apart from site selecticn problems =-- are

discussed below, in Section IV (C) (pp. 77-101).

-



1. Technical Prolblerms Precluds
Cenfidence That A Sufficient
Number Cf Satisfactory Sites
Will Be Found.

(a) Geoclogic Siting Constraints
Will Linmit The Areas '"Thich
Can Be ¢ nsiderec For
Possible Remcsistorr Sites.

DOE admits that site characterization and site
selecticn require extensive technclogical analvsis, and
that the necessary technology has not been adegquately de-
veloped., (Ref. 2, p. 2.2). Among the technologic constraints

are geologic criteria which impose limitations on site selecticn.

Pirst, groundwater often constitutes the
major potable water supply ¢4 many regions, anéd is the mcst
likely agent fcr trangverting radicactivity away Zrom the
repository and into the environment. Thus, known najor aguilfar
shouléd be avoided. (Ref. 7, p. 3-42; Ref. 1, pp. 3.1.48,
3.1.49; Ref, 16, p. 16). Similarly, areas near large
rivers and lakes should be avoided because ¢£f risks of
£looding or water entry into the repositorv, (Ref, 1, p.
diser7ie Purther, areas of interior drainage can tecome
covered with water during wet climatic eras, and thus

mighit not be sultable Zor a repositorv. (Ref. 7, p. 3-28),

Second, areas of known active faults, soints or
fractures, zcnes of recent earthcuakes or volcanic activisy,

and crusted plate boundaries should be avoided. (Re?. 1,

‘a

2.

3.1.47, 3.1.49).,
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rd, the select.on of some potential sit
locations may result in unacceptable, irreversible losses
of valuable o0il, sas, sulfur, potash, or other commercial
minerals. (Ref. 8, p. 6). The importance of natural
resources as a siting limitation has been recognized by

DOE (Statement, pp. II=79 ¢to II-80).

b |

Significantly, these various linitations are

cumulative, and may lead t0 ruling out verv large areas

Q

- 4
- e

ossible %0 find

.J-

of the countsy, perhaps making

"

one potential site meeting all criteria -- let alcne the

many sites that are neeced.

(b) In Situ Investigation Has Mot Been
Conducted 2t Potential Sites, Yet
Such Investigation Itself Could
Undermine The Sites' Intecrisw

Few propositions elicit more acresement among those
concerned about nuclear waste disposal th that in sisu
tests must be performed befcre any candidate site can le
considerec acceptable. DCE repeatedlvy acknowledges thi

in its Statement., PFor exarmple:

An understanding of the c“arac
condition and geometric con? q"'a:;cn
£ the rocks in the vicinity of a
:epository is essential fcr develcoring

predictive models used o estinate the
performance of a repository.

@

- -

r

(S]ubsusface exploration [is n cessary tc]
allow the cha: ac er -d configurasion of ¢h
rocks to ke determin in detail, 7The dacta



thus collected are used “es in computer
models to 9rcdic° the site's containment

and isclation cualities... The pctential
effects of fractures ,.. must be evaluated
for each site... Subsurface characterization
and testing methcods may need £o be develcped
at each site before “na- decisions on
suitability can be made.

(Statement, pp. IZ=72, II-73).

The IRG has exclained the need for in sistu tests

as follows:

Because the behaviocr ¢of rock masses
is influenced by inhomeoceneiiies and
discontiruities, results of lasoratory
tests ¢ small, relatively homogenecus
and intict specimens can be seriously
aisleadiug as predictors ¢f rock mass
behavi In situ tests will be needed
to deve-op TelIatle information on
mechanical, thermal, and £luid flow
properties at the site, anéd technicues
will need %o be develcped %o permit
utilization of la“o-a.-rv test data in
the desicn an ;nte:pfeta:icn ef in
situ field measurerments. hd
(Re2. 11, p. 58). Data fzom laboratory experiments, said ¢h

8
O
th

IRG, "are nct adeguate in themselves for engineerin

«n
(31

esiz:
a Tepository because they do nct represent the rock mass.”

e 33). A rercrt mrecared for +the NRC ccncurs:

4
\

»
- L i
—

0

The onlv sractical meshod =5 achi
Sinal desiSn "usSt Telv UE=On in Si
MONI SCTEC exTeriments concuctec ascer
INITIA. @XCavation 0 & nNortion oF =2
TercSl SOy,

(Ref. 9, Vel. 4, p. 3=29) (emphasis in original), See alsc,

Ref. 23, p. 4-9%; Ref, 7, 2. 3=9; USGS Statement ¢f Positicn,

PP. 7=9, President Carter cecognized this principle in hi

N



recent policr statement:

- Because the suitakilisv ¢of a geo~-
logic 4l s:osa- sice can be verified
only through detailed and tine-
ccnsumzng sitce-scecilic evaluaticns,
actual sites and their ceclogic en-
vizronments nust be carefully examined.

(Ref. 21, p. 3) (emphasis in original

Moreover, nc site can be assumed %0 be adecuate for

use as a repository until in situ testing has been ccnducted

for many vears =- anc even then, new disccveries rmay reguir
bandonment ¢f the site. One well-known example cof the

elimination ¢f a proposed site cn the basis of 55 sits testing

is “"rocject Salt Vault (see aktove, 2. 10). After several vears
0f exploratory work in the 1960's at the unused salt mine

near Lyons, Xansas, the AEC decided that the site was suit

for use as a federal repository for disposal ¢f commercial
high-level waste. lNonetheless, despite the vears ¢f ex-
ploration, the site was later found ¢o be subject to wzcer

penetration anéd hence unsuitable, and the prociect was abandcned

(Re2. 2, Vol. 1, p. 1.5.1; MRDC v. MRC, S47 PF. 24 at 648 n.46

anéd 651 n.52).*

v OCE's §Fateren oF Position brieflv discusses Prodect fals
Vault (pp. II=251 %0 II-253), surmmarizing Zive "significant
results” from the Project. Incredibly, the d_scussicn makes
ne mention 0f the Government's su:seqnen: sians %o use the
aine as the nation's first underground -ad-oac*'"e wasze
repository, nor of the ultimate abandc:men: o2 those plans.
See 2. '0 of this Statement, above, is incomgplete portraval
is a telling exarmple of .cf's lack of ob*ec°'v ty about
nuclear waste “srosal, iscussed abcve at p. 39,



The experience with Salt Vauls demcnstrates
that in situ testing must continue for maay vears, including

at least the period of waste emplacement and the retrievabilisy

¥y
o

period, so that technical prcblems with the site can be

detected. IZ such problems do nmaterialize, it could be

necessary <0 remove scme or 2ll cof the wastes already emplaced
and move them to other repositories, Therefcre, it is neceesarv
%2 have additicnal repcsitories available for such contingenc.es.

(See above, p. 18, fcotnote). It is consegquently necessarv

that for each repcsitory ultimately needed, several mus:

(B8
(1]
n

be selected Zor in situ testing. As a dozen or more reposito
ill be neecded, several dozen candidate sites will have %o

be tested.”

T URIortunately Teccles b Bk 4w - iea
Jnzortunately, ieval cf the wastes in case a repositorv

proves unsui.able is itself hazardous, %o both the werkers and
the public. TFor example, as NRC staff has pointed cut, =anisters
may be corroded, camaged cr stuck, creating 2 risk of extosure

to setrival werkers. ”ve'co:.nc cou.d result in radisact *ve

dust to which workers would be exfosed. In add;:i- retrieval
creates a risk of escape cf sadionuclides o the b cspne:e

if the integrity of seals separating main alrways Irom storage
scems has not been maintained., (Ref., 7, rpo. 3-14, 3-15),

-5 l=-



Unfortunatelv, however, the in situ tests that

are so essential %o assure a safe repository are also

likely =0 ruin the site by breaching the integrity of

the candidate repository anéd permitting water intrusicn.

-

As the IRG has found:

The more extensively a pctentl

site is exanined, excert with re-

moto sensing georhysical technicues,
the greater the likelihcod that th

iﬁ egricy of the site will be jecpardiz

(Ref., 11, p. 46). Despite the clear need for in situ

DOE has acknowledged:

Standard technicues fcr analyzing
geclogic formaticns in a non-destructive
manner are not available, Uncertaintie
ia this area center arcund th a“zl'*v
to develcp instsunmentaticn £0 measur
certaia in situ dulk roc: -ua-ac~ -is i¢c

thout 'eso::;zg to existing technicues
which reguire core drilling.

(Ref, 1, p. 3.1.228) Por example, wave-probing of rock

determine inhcmogeneities or structural Zlaws is "in

ec.

<~

s

infancy, and a substantial amcunt of basic work is needed

before cperational status can be clainmed,” including "

siderable inmprovement” in instrumentaticn, unéderstandin

wave-propagation phencmena, and develotment ¢2 interpr

tocls and technicues, (Ref, 15, pp. 18, 19,) "There

significant need %o measure fracture gecmetry in hard



The data cbtained [in local measurements] are difficult &2
interprat" because of the non-uniformity ¢f the nediun.,
"A satisfactory global-type fracture gecmetrv nmeasurement

is not yet available." (Id., p. 131).

The problem of non-destructive testing is a

major obstacle to adeguate exploration of specific sites.

The IRG has said that "accurate prediction ¢f the transpor+

of radicnuclides from a repository requires detailed knowledge”

of many site-specific facts and processes, but "[tlhese tvpes

.
.

of hydrogeologic and gecochemical informaticn are currently

not fully available even for the best known aguifers, and

would require consideratble effors to obtain at a repositorv

site because 0f the need to minimize disruption cf the re-
pository area by drillineg. (ReL. 11, p. 38).

DOE's Statement of Pcsition wishes away =he sany

technical gaps that

0

ould prevent or de-ay Sor many vears
selection ¢of a repository. That Statement (e.g. at pp.
III-65 o 68) discusses scme ¢f the nmany vital areas in
which necessary informaticn is lacking, but says =hat work
is being done or planned and that the informasion will be

available by specified dates,

OCOE again appears ©o be indulging in wishful s£hinkin

Il
[
-
[

It cannot predict exactly how leng it will take %o ge

the data. Indeed, it is pessible that .y the specified

—— - -

cates the researchers will conclude cnly shat still more



information is needed, Furthermcre, DOt assumes that all
the data will be favorable to site selection, but that
£00 is an arbitrarsy assumpticn.
(¢) The Site Investigation Work Thich Eas
Been Conducted To Date Affords N

Basis For Confidence That Satisfactorvy
Sites Will 3e Found.

A good exarple 0f DCE's unfounded coptinism about
site selection lies in its conclusion that "the diversisy of
media under evaluation, the large number of potentially suit-
able sites... and ;he WWTS* Program's ability to successfully
screen for sites using criteria and the availakle performance
assessment technigues will result in identifving, gualifving,

and licensing repository sites." (Statemens, ». II-128),

sullicient number of acceptable repository sites would be

found, close eraninaticn ¢f DOE's own description of its site

ot

N
®
<
3]
)
n
0
W

exploration effcrts shows the claim %5 be utterl

any factual basis, ¢

Thus, according to DCE, in 1980 two or three domes

from the Gulf Intericr Region Salt Demes will be "recormmended

for further examination in the 'loca%sion' studv phase of the

¥ nucLear Jaste Ter—inal Storage Progran.,



site exploration process., Several characteristics need
careful evaluaticn against the siting criteria." (Statement,
pP. II-1l08, II-106)., With regard to the Paradox 3asin,
"existing information is not vet sufficient for assessin

the suitability of individual parts of the region for a
repository.” Id., p. II-109). The data assembled to cCate
on the Palo Duro and Dalhart 3Basins are "prelinminarvy."
"Specific guestions pertaining to hydrology, tectonics,
geology, and resource evaluations will be tnhe subjects cf

proposed investigations." (Id., p. II-112, emphasis supplied).

Although the Carlsbad, New Mexic ite has Lteen
under investigation focr 8 years, DOE says that the site may
suffer fzom a conflict with natural rescurces, and it is
possible that future exp$ora ticn at depth cr improved undez-
standing of geclogic zrocerses could reveal aspects un-
desirable for a repository. (Zd., 2. II-114) No field
investigations have even been carried cut by the Depariment
in the Salina basin; the amcunt of glacial scour ia valley
areas neecds to0 be investigated further, and resource conflice
may De severe for siting a repositery anywhere in Chie. (Id.,
Pe II-11l7) "Much additional informaticn is needed befcre a
repository site could be identified in the Salina basin, At
the present, no part of the basin can be 3judged acceptakle or

unacceptable for repository siting." (Id.) t DCE's

-AA -



Zanford site in the Staze of rashington, "(cluestions
about the locaticn and moverment cf the water in the
interbeds and interflows ¢f "’anapun ani Grande Ronde 3asalts

are being addressed and should be resclved in the next 2

¢

3 vears." (Id., p. II-118). Finally, cne locaticn is

being e:plored at DOE's lNevada test site. The geclogy is complex.

elded £uff within the site may contain up %0 10% water hy
weigh%; the effects of this water "have %0 be assessed and
are being investicated." Moreover, "few reliable estimates
cf ground water flow velocity are available" fcr the region.
(Zd., pp. II-118 ¢to II-124).

This, then, is the status of DCE's investigations
tc date, almcst ncne of which have proceeced beyeond regicral

evaluations to studying or even identifyinc specific candidate

tes. As already chserved, a dozen or mere repositories ray
needed, vet nc candidate site will be selected until 1985

at the earliest. (Ref, 21, p. 3). The discussion above
showes that there is nc basis fcor knowing whether anv of the
cngoingy iavestigaticns will identify even cne techneclegically

atisfactory regicn, let alone a specific site.

In claiming that many sites will be available,
DOE places reliance on its "ability o successfully screen
for sites using criteria,"” see 3. 63 , above, 3ut careful
screening will simply distincuish between unsatisfactery
sites and, i2 any are found, satisfactory sizes. Th
scTeening prcocess cannct T form an unsatisfactory site

into a satisfactcry one.

-
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2. Institutional ?:cblens Preclude
Confidence That Satisfacetory
Siter "ill Be Es+taklished.

Apart from the many teclhnical obstacles which create

doubt about establishment of repositories, instituticnal
problems must be considered. Amecng these issues are the
possible oppositicn by State and local governments, the
sublic, and even other federal agencies, as well as the
uncertainty about CCE's obtaining the necessary licenses from

the NRC, See abcve, p. 29,

As earlier cbserved, the primacy issue as posed
oy the Commission i3 whether "radicactive wastes produced
Sy nuclear facilities will be safely dispcsed of," 44 Fed,
Reg., 61372=3 (Oct. 25, 1979) (emphasis added). This guesticn
cannot be answered bv looking at technical issues cnly
Even if those issues are ultimately resolved. nuclear waste
will not be safely dispcsed of unless all the instituzional
precblems are also resclved satisfactorilv. Rescluticn cf

the matter recuires not only a technical consensus bv the

scientilic community on the methcdology %0 be employed, bus

also a political consensus and a sccial consensus bv the

public to accept that methodology (Ref. 1S, p. 5). The

-~

IRG report concluded that:

the resolution of instituticnal
issues, recquired to permit the
orderly developr :nt and effective
implementaticon of a nuclear waste
managernent progran is ecually impeor-
ta~t as the resclution of cutstanding

=68~



technical issues and problems and...

the resoluticn of institutional issues

may well be more difficult than finding

solutions Tt remailning technical

problers.
(Ref, 10, p. 87)., (emphasis supplied). The reason fcr this
is obvious. There can be no confidence =ha+s "radicac+eive
wastes... will be safely disposed of" if society =-- fcr
whatever reascns, rational cor emoticnal == refuses = permit
repositories to be constructed., "Only if such a sccial consensus

is cbtained,"” said the IRG, can disposal ¢f nuclear waste

in geclogic formations "actually be implemented,” Ic. at 47,

We will discuss below public acceptabilisty of the
Tepcsitories, as well as the rroblem of using land subject =0
federal jurisdiction.

(a) It Is Doubtful That Reposistories
Will Be Accepted By The Affected

Public As Well As State 2nd lLocal
Governnents.

Significantly, DOZ acknecwledges =hat all of the waste
dispesal options being considered =- including geclogic dis-
posal -- rate very pcorly in terms of public acceptabilisy.

The GZIS comparative analysis includes discussion of "Peclicy
ané Eguity Considerations,"” which is suppcsed =o assess public

acceptability (Ref. 1, p. 48). That sriterion, in turn, is



subdivided into two items, one ¢f which is labeled "Tistribution

.A.

©f Risk" and is said %o nmeasure the "Index of Perceived Risk"
(I&. at 4.9)., The analysis concludes that on a scale of

1l ¢ 35, each of the ten disposal cptions receives the lowes:
possible score of only 1 for "Distribution of Risk," id. at
4.11, a score which "represents the less desirable [condition]”.
IS. at 4.10. 1In short, all of the options are ackaowledged by
DOE to have very low public acceptability and high perceived

risk.

Inceed, he possibility of public opposition was

spelled cut by Battelle's Pacific Northwest Laboratorv in a

report prepared for DOE (Ref, 19), 3Battelle pointed cut that
increasing numbers cf State cfficials were seeking %o veto

propesed repositories within their States, and added:

These expressions of interest bv
State government can be backed bv
ieqgal and political acticns that
can impede or halt efforss bv

the federal ccve-nren* to site

nuclear repesi ies cr implement
a naticnal 1uc’ea- waste manacgement
progran

IS. p. 88, Battelle ncted that State and local governments
could frustrate repcsitory develcopment throuch their en-
vironmental laws and reculations of land use, cconstruction,

and transport ¢f radiocactive materials., I2. pp. 96-103,

There is already impressive evidence %o the effect

that cpposition tc the siting of waste repcsiciries could be

. =70=



significant. The federal government's plan =0 bury wastes

Lycns, Kansas arcused local oppositicn :en vears ago:
the Yaste Isolaticn Pilet Plant has faced intense cistizen
protest in New Mexico. Science, Vel. 202, Neov, 2, 1978,
P 301; Vol, 199, Mar. 10, 1978, pp. 1050-1; Vel, 172,
Apr. 1€, 1971, pp. 249-50; Wall S=., Journal, Aug. 29,

1978, pp. 1, 32, In 1976 ERCA sought %2 =csnduct explorassry
éxrilliang for a repository in Alpena County, Michigan.

In response to gueitions from State Governor William Milliken,
ERDA statecd: “"The project will be terminated in Michigan if
the state raises issues...that are not resclved throuch a
mutually acceptakble procedure." Tweo months later, local
voters overwhelningly cprosed waste reposit
counties. As of November 1978, twenty-three States had
passed or considered laws or resoluticns #2 limit cor ban

radicactive waste dispcsal within the State. MNuclear MNews,

Nev., 1978, p. 86)., Zleven States passed such laws during 1879.

Thus, at tha present time public acceptance of

repositories cannot be assumed. Moreover, even if the sciensif:

S -
- - - -

community were able to devise methods which reduced the
Frobabilicy ©f a repository accidens, that would nos necessarily

improve public acceptability, The public's percepticn of

-



gigk differs Zzom tha? o2 the technical community, which
defines risk as the probakilisy that an event (such as
major release ¢f radicacstivisy from a repository) will

occus multiplied

i

v the expecteld conseguences °f the event
By this definition, if the probability is small enouch the
cisk may be viewed as modest, Zespite the pessibly
calanitous consecuences ©f an accident. 3ut the public

doeg not accert that reasoning. According £o 3Battelle's

The general public cfiten ;c::eives
the cutcomes ¢4 an event ¢ te ncre
important than :he ::cba.;l;-v.

This may be due- &2 the fact that

the public is fan.¢ ar with “"'*“"'s

Law: If s*re:a;ng can 20 wrong, it

will go wrong. Thus, probakilities

re often perceived to -e less
aeaningful than outcomes.

Rel. 19, pp. 13=14 (citations critted). The point is thas
whichever definiticn of risk may be considered technically
correct, the public's perception of risk is high and it

willingness £o take risks is low., ?Public oppesition,

therefcre, can be expected.

The nost vigerous opposition might be expected %o

cocme Srom those living near proposed repository sites cor

along the many proposed routes for shipping nuclear waste :o
each repcsitery. Peorle living in anv cf these areas would
exposed t0 "low levels” of radiaticn from normal crerations,

el ..
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and %o extrenely dangerous levels frzom = .r accidents.
They are nct likely tc be persuaded by DOE's conclusion that

TEPCSitory cperations Or spe

e

t fuel shipments pose only
“acceptable” levels of zisk. “heir cpposition can be

expected and nust be considered.”

The DCE Statement of Pesition in this proceeding
fails o deal realistically or candildly with the instituticnal

and,

.

Qifficulties facing repositorv siting, On the one !

¥ DOC Zai.s to acknowledge that even within the scientific
and federal regulatory cormmunities, the health effects of
"low=level" radiation are the subidect cf considerable con-
troversy, Si:nificaﬂ ly, the NRC has expressed its desic

to "reduce the risks of occucat-cﬂa- radiation doses in
Commissicon=licensed activisies," and has propcsed amencments
£0 current dose regulations., 44 P.R. 10388 (Fek. 20, 1979).

Moreover, the health effects of -adia:ics are
cunulative; dcubling present exposures bv adding "acceptakble”
deses froum nuclear wastes s“-u.‘ not be sountenan c:e'a Inceed,
other naases of the nuclear fuel cycle, such as uraniunm mining
and reactor operation, add their share cf radiation to pecorle
and the environment., Thus, waste dispcsal cannot be discussed
in a vacuum; the entire nuclear fuel cvecle mav adé a several-
fo0ld increase in prior levels of radiation.

Finally, DOE argues that the puklic should accept
radiation from nuclear wastes because ccmpazable levels of
radiation from voluntary activities are "routinely accepted
without cuestion.” (Statement, 2. II-l4)., The tzuih is that
the public has c-ea:ly demcnstrated its unwillingness o
accept the risk of radicactive wzste, ¢r to have that risk
screced upon it.
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DOE says %hat "[b]ecause sccial concerns ace less easil
predicted (than technical consideraticns], less confidence
can be placed in assessment of thelr impacts on the re-
gository program” (p. III-87). DOE alsc acknowledces that
it ir "possible that unanticipated cor unresolved issues cf
concern a: the State or local level could cause prolonced
perturbations in the schedule." Id. at 7. III-31. On

the other hand, DOE proceeds %o discount these problems

on the merc hope that the particular State and local govern-
ments having potential sites will acree %o the siting (-}

repositories within their borders.

DOE's assumption of State and local cocoperaticn
is without factual basis, DOE assumes that simply Decause
it will discuss siting with the concerned Szate and local
of%ficials, the latter will agree to the sitingc., In the eyes
of DOE, discussion inevitably leads %o consensus; however,
in the real world it often lesads %o disagreement. Since tle
public perceives and is unwilling to accept a high level of
risk, State and local officials are likely to oppese th

repository.

Planning Council will eliminate friceticn (p. III-24). This
appears %o be naive, for it cannct De assumed that the Council
will agree to any particular site -=- or, if it did, that the
host State or local govermment would agree. Again, DOZ zelies

on the unrealistic notion tha+s discussion must lnevis

tr
>

lead to agreement.
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DOE's failure %o come %o ¢rips with institucticnal
problems was recognized bv th earing 3card which it
appointed %o hold public hcar-“cs across the countsy on
the dra®+t GEIS., Ia its repor< %0 DOE in February 1980, tle
Zcard said that the GIIS gave inadeguate attention to social
arnd political issues although "the degree to which human
soncerns are taken into account could result in the success
or failure of anv waste manacement plan” (p. 10).

(%) Other Institutional Facecrs Could
Prevent Se-ictzor cf Rerositories.

Statutorv envircnmental reguirements are Impcsed
bv the National Historic Preservation Act and the Land anc
water Conservation Act. (Ref, 8, p. €). The Intexior
Department has said it would not agree tc repository se.ection
inconsistent with these Acts. (Id.) In additicn, the
Interior Department has expressed cppesiticn <o repesitory
siting on or adjacent to other lands subject to its jurisdictl
euch as pertions ¢f the llaticnal Park System, the Wild and
Scenic River Svstem, and the MNaticnal Trail System, as well

as Indian Trust lands. (I&., p. 7).

DOE assumes that the 3ecretarv cf the Interior
would make lands under his administration available %o DCE
tamporarily for repository cesting (P. IZT=4§). In light
cf Interios's evoressed views on the subject, that canncs
be assumed. lor can it be assumed that Congress weuld then
agree o a permanent :transfer of the site toc DOE for a

Tepository, as assumed at p, III=49,



In conclusicn, even a art frorm the many technical
groblems and gaps still ¢o be resclved, consideration of
the institutiocnal issues alone requires the conclusion that
there is no basis Zor confidence that nuclear waste will
be safely disposed cof. DOE has nct forthrightly addressed
the institutional barriers which shed serious doubt on its

plans for repositories.



C. There Are A Myriad Of Defects, Uncertainties,
And Gaps In The Many Technologies Which Will
Be Needed To Implement "aste Dispcsal,

DCE has chosen to found its cenfidence on th
mined geoclogic repository cenceapt. Yet, according =2 €
IRG, that concept has nct yet bee shown to be scientifically
f£easible (Ref. 10, p. 42). 1Indeed, it is an oversimplification
to say that the methedology for geclogic dispesal is not
available, because geclogic dispesal actually would invelve
a series of staces of implementation, each of which recuires
its own methodelogy. Thus, to begin with, one must learn a
great deal about the properties of variocus potential host
rocks, and abe:t how radicactive wastes would interact with
them. After acquiring this type cf knowledge, a generi
decision must be made as to which rock medium or media, if
any, are feasikle fcr geologic repositories. Then, in order
to actually place nuclear waste in a repository, methods
must first be developed to (1) place the waste in canisters
and ship it to the repository site; (2) excavate the reposiftory
without destroving the site's integrity; (3) insure for an
adegquate period that the waste can be retrieved if a par-
ticular site is determined to be unsatisfactcory after waste
emplacement there has begun; (4) seal the bcrehcles, shafts,
and buildings at the surface after the repository operations

are concluded, =2 prevent leakage; and

—~

§) monitor undergrcund
aczivity within the site from remote locations for the necessary

period of time. Ncne of these methods has Seen developed:
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o date, DOE has cffered only "conceptual” slans and
"technologies of the future” tc dispcse ¢f real nuclear

waste,

TWO broad categories cf difficulties
help explain why the technologies for the various phases
described above do not exist., The first is that, as ¢
many phases, we have already learned encugh to know that
all orticns now under study are plagued with seriocus
defects and drawbacks which so far cannct be overcome,
Secendly, in almost everv phase, we know so little about
the critical aspects of the available technology that no
one is in a position to say whether it will work. In the
earlier=-qucted words of the USGS, "scme key geclogical
guesticns are unanswered, and answers are neeced befcre the
risk associatec with geoclogic containment can be confidently
evaluated." (Ref, 4, 2. 3).
l. The Properties of rotential Eost
Rocks And Their Interactions Wi'a

Radicactive Wastes Are Not Lader-
stood.

As DOE has rescognized, "important caps exist in
knowledge regarding rock properties and respcnses under
extreme conditions cof temperature, stress and radiation
over long periods of time". (Ref. 1, p. 3.1.26). “Additicnal
research is neecded

develop accurate methods for determining

==
rock strength®, (Id., p. 3.1.30).



Moreover, apart from the properties of the nest
rock as measured in the laboratorvy, there are many things
about hew the wastes and the host rock would interact which
are not understocd, including the effects of heat, radiation,
chemical reactions, and water,and the potential for migraticn
of wastes ou: of t'e repesitory. In the words of USGS, "the
uncertainties associated with hot wastes that interact
chemically and mechanically with the rock and fluid system
appear very high." (Ref, 4, p. 6; see alsc Ref, 23, p. 4.94;
Ref. 5, . 2). DOE's Statement acknowledges that verified
models describing interactions between waste and rock are
not expected o be available until 1985, (Statement, p. II-2

These models,even if verified, however, would be ©f limited

S

use, See abcve, op. 352-3

The effect of the heat emanating from the wastes
en the surrcunding rock of a repository is acknowledged by

DOE to be "a major unknown geclogic factor [praseanting] the

most difficult engineering uncertainties.” (Ref, 1, p. 3.1.34).

The heat flows through the canister and other protective materi

ints the host rock and eventually into the atmosphere. (Ref,
2, Pe 7.3.1). The heat aflects
1) the integrity and recoverabilicty
of the waste canisters
2) zoom and pillar stability

3) integrity of the waste matrix over
long periods of time



4) integrity of the host rock an
the surrounding rock

5) overlying agu.fers and groundwater
£
£lcw

6) long=term uplift and subsicdence
of overlring ruck. (Id.)

Comparatively little work has been done on the
effect cf temperature con the compressive strength of rocks;
more investication is required. (Ref. 9, Vel. 4, ». G=2).
We do know, however, that heat will incduce stresses in the
surrcunding rock (Ref., 2, pp. 3.1.35, 1l.13), and will re-
duce its strength (Statement, p. II-.65). This can cause
increased permeability. (Ref, 1, p. 3.1.34)., Some data
show that these stresses can significantly affect pillar
stability within a nere five years af+<¢r waste placement

(Z8., p. 3.1.39).

Moreover, displacement of the overlving rsock
mass by heat can cause fracturing in the rock, thereby giving
rise to "perturbations in the hydrologic flow regime® and
"poctential pathways for waste migraticn®", (Statement,
P. II=1565; Ref. 1, p. 3.1.24)., NRC staff has observed that
highevelocity flow paths for undergrcound water, resulting from
fractu&cs. can bring radionuclides intc the biosphere.

(Ref. 7, p. 3-35).*

¥ Salt nmignt no: oe expected 4o fracture, but if the surrounding
strata were breached by fracturing, salt cculd be vulneralble

to rapid solution by groundwater. (Ref, 1, p. 3.1.24).

Morecver, st-ess can exacerbate crees, (Statement, p. II-73).
See below, p, S6.
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DOE has accordingly recognized that "limiting
the impacts of heat generated by the waste is a principal
consideration in the design of a repositorv." (Statement,
2. II-164)., Moreover, "precisicn [in thermal models] is
important in insuring that heat loads designed fcr the

repository will not produce adverse effects in the host

rock.® (Id., p. II=-2135).

As DOE has observed, there is comparativelw lissl

informaticn on the influence of radiation on rccok strength

Q

(Ref. 1, p. 3.1.24; see alsc Ref, 9, Vol, 4, p. G=6)., Indeed,
radiaticn effects have not vet been assessed "even in the most
cursory manner"” (Ref, 15, p. 114), Because of this lack of
data, in-depth comparisons of alternatives with regard ¢

radiation are not available.

Muoch of what is known abouxz radiation effects,
however, is disturbing. Tests have shown, for example, that

t by 30

[ 5
.

radiatisn can reduce the compressive strength c¢f sa

to 408, (Ref, 1, p. 3.1.36). Also, underground rress

H

2
can increase as a result of the entrapment of gases such as
helium and radon which are released through radicactive decav.
"This increased pressure, if nct properly relieved, could

«ead to the development or recpening of fissures that would
result in the escape ¢f radicactive materials <o the surface.”

(Ref. 8, p. 12)., Pinally, radiclysis cf brine can lead %o



'myildup ©f gas pressure, formaticn of explosive gas mixtures
or chemicals, and unknown interacticons with the high-level

waste. DOE identifies radiolysis as "one of the principal

factors that could affect canister longevity." (Statement,

p. II-177).

The IRG found "major gaps" in current knowledge
of the chemical interactions of spent fuel, its cladding and
containers with salt or any otiher candidate host rock. DCE
acknowledces that our understanding of spent fuel stabilicty
is limited, and that &'~ long=-term chemical, mechanical,
thermal and radiation effects have not even been assessed.

(Ref. 1, p. 1.15). According to the IRG:

There are a number cf cuestions
associated with the disposal cf
spent fuel that require resclution
through further research. Speci-
fically, it is necessary tc determine
12 the fission gases and the significant
quantities of uranium and plutonium
in the spent fuel present a potential
problem in the repositorv, either
during the operaticn -' se or after
ciosure. At least se. csal vears cf
experimental WOIK neecs to o€ con=
Jucted toO cetermine tie chemical re-
action ameong the fuel pellets with
their cladding, the spent fuel con-
tainer, and the potential host rocks.
~ More needs to be known about %the
chenical forms of the fission products
and actinides in the spent fuel pellets
and cladding, and about the resistance
cf these forms ¢o leaching cor reacticon
with repository rocks.

-

-

(Ref. 11, pp. 27-28; see also Ref, 10, p. 74) (emphasis sup

=82~



Moreover, there are wide variaticns in the
characteristics of different fuel assemblies. (Ref. 26,
p. 4). As USGS has observed, the chemical properties cf
spent fuel"depend on its burnup, locaticn within the
reactor core, age and physical integrity." (USGS
Statement of Positicn, p. 9). Therefore, "(dlesign

cf a system of engineered barriers to accommodate thi

hetercgeneity within the ccntext of a given geohydrologic

(89

ervironment will be a major undertaking” er PP. 9=10).,

Il—i

Scent fuel alsc poses the added problem cf "its potential

for release of gases" (Id., p. 10).

There are also "large uncertainties”™ concerning
the speed and mecdes of migraticrn of radicnuclides through

the underground. (Ref, 18, ». 10; see alsc Ref, 4, p. 8).

Indeed, "uncertainty is the distinctive element of radic-
nuclide transport analysis." (Ref, 5, p. 32). Measurenent
of the physical and chemical properties that control under-
ground transport for a sufficiently long flow path is
theoretically feasible but "still in the future”. The

USGS has said:

We need, as a minimum, the permeability
and porosity of the media and the hy-
draulic head gradients all in three
dimensions. In addition, we n2ed to
know the sorptive characteristics of
the media aleong all paths and we neec
to estimate the varialble ra:es at which
the solidified wastes will enter <zhe
transporting fluids, Yeeded, in par-
ticular, is informati on the dis-
tribution and extent of major hetero-
geneities, The need for such data
severelv -axes ootn wneé ava..ao.e data

ase ind the techno.ocv IO0r senerating
it., MZst of the recu:s.te cata are



oresently unavailable; most of the

AVaiLac.e ca-a nave Sucn Larse er-or
iMmits That thelr usetuiness .n tre-
ACtlVve mocels 1S limitec.

(Ref. 4, pp. & .) (emphasis supplied) (See alsoc Ref, 5, ». 33,
and Ref, 11, p. 38).
2. No Geclegic Medium Or Media Have 3Seen

Determined To Be Capable Of Assuring
Safe Isclaticn

Assuming a decision tc establish geclogic repesiteori
there remains the cuestion of which geologic medium or media
will be used. Salt has been mcst thorcughly studied, but, as
shown below, it has significant drawbacks which may
ultimately exclude it frem being used. Nor have shale,
basalt, cr granite been shown to be suitable host rocks;
rather, as with sal:t, sericus deficiencies are already known
to exist with each c¢f these media. The IRG and the President
have explicitly refrained from endorsing any particular medium
(Ref. 10, 2. 42; Ref. 22, p. 15), because no medium has been

shown as yet to be satisfactorv.

(a) Sals

More is known about salt than abocut other candidate
media, Nevertheless, despite many vears of research, "major
uncertainties” remain concerning the viability of using
salt formaticns as waste repositories. (Ref. 16, pp. 16, 17).
The reascn for continuing uncer<rinty is that we already do
know of serious troubles with salt., These troubles arise

because salt is scluble in water, fcrming brines; salt creers,
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threatening nine stability; sdlt is adversely affected by
heat; salt is vulnerable to fractures; and dispcsal o2 mined
salt poses an envircnmental hazard, Salt also carries with it
the tential dangers of "fccusing” and breccia pipes. Each

of these liabilities ¢f salt is briefly described below,

Pirss, salt is highly soluble in water (Ref. 2,

Pe 7e2.4; Raf., 1, p. 3.1.32). This solubilitcy censti

N -

tules

'c

a sericus defect for seve- .l reascns. As DOE has acknowledced,
"trapped brine can be rel.ased with considerable energv when
heated and can fracture the rock.” 6Re£. e P 7.2.18),
"The protective metal canisters and sleeves will certainly
degrade guickly in the strong brine en v::c““ent, and leaching
of the wastes will be enhanced.” (Ref. 4, 2. 5). Interstitial
brine is known to reduce the mechanical strength cf the sals.
(Zd.) Alsc, as DOE recognizes, brine tends ¢ migrate towards
heat sources, such as radicactive waste (Statement, zp. II-175
II-252; see also Ref, 8, p. ll); migration in volume "is likely
€0 e deleterious and must be accounted for when considering
long=term isolation." (Ref, ll, ». 65). Brine can also be
exrected to decrease the scrptive properties of the sals
(Ref, 15, p. 45); "the capacity of the salt %o £ix or adsord
the nuclides Zrom the waste in insoluble form is apparently

low.” (Ref. 4, p. 5).

Solubility aZfects mine cperations and retrievabilisy

cf the wastes., As USGS has said:

I relatively smal- amcunts ¢f brine
can cause substanzial decrease of me-
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chanical strength and possible mcve-
ment of waste during a relatively
short time, special efforets will
surely De necessarv to insure re-
trievabilicy Zrom a salt repository
for periods as short as 10-25 vears.
The questicn of whether the workings
of a nine in salt can be predicted
to0 stay drv will have %o be faced.

(Re2, 4, p. 12).

Second, as DCE recognizes, salt creeps, Creep
is the viscous flow of the medium under constant stress.
Creep occurs in three stages. The first stage is shor:
and occurs at the sime of initial stress. Then there is
a longer "steady state creep,” during which there is a
gradual increase in stress., Most important is the thir
stage, which lasts less than a day and leads rapidly %o

failure. (Ref, 2, p. 7.2.15). Thus, a salt formation

0

can collagse literally cvernight

Experiments in the laboratcry have vielded empirical
equations ¢o describe the creep behavior of sals. However,

as DOF has admitted:

These ecuations are complex anéd no
agreement has been reached as %»

which is the best cne. The inm-

portant point, however, is that

salt does creer and a reccositorv

cannot be raticnallv cesicnec unless

i@ Creep Senavior uncer tie appropriate
conaiticons S oressure anc temperature
1S Sroverlv uncerstood.

(d.) (emphasis supplied).
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Thizd, the physical behavior of salt is "drastically

| s et
affected bv temperature.” (Ref. 2, p. 7.2.18). The lheat
emitted by the wastes "may cause complex mechanical and chemical
changes. Increased temperatures in salt would furcher decrease
mechanical strength of the salt-brine nmixtures... and would

increase the creep rate of drv salt." (Ref, 4, p. 6).

Pour+<h, as NRC staff has observed, while it is
often claimed that salt's plastic properties tend £o heal
any opening, it "mav not be realistic to depend on this
'self-healing behavior' &o preocduce an impermeable seal around
the repository.... Watar under great pressure "could keep

(thermally or mechanically induced] fractures open and

increase the dimensiocns of the fractures as a result ¢f the flow."

(Ref. 7, p. 3=29).,

Pifch, bedded salt may be plagued by the

sresence of vertical structures known as breccia pipes,
which extend vertically through several geoclogic strata.

If such a pipe is permeable, and near a proposed repository
ite, it "could provide a shortened path ¢to the sSiosphere...

[and] provide a sufficient reascn <o preclude constructicn

of a repcsitory.” (Ref, 11, pp. 66=67).

Sixzh, in a dry salt dome the canisters containing
the waste "would tend tc migrate downward," perhaps ccm-
plicating future attempts ©o zetrieve. (Ref. 5, p. 20).

It is nct known whether the sinking would "focus® the
canisters == i.,e.,, draw them closer togetier., If2 so, the



res.lt could be further sinking and focusing, producing
very high temperatures Id, If this occurred, the thermal
loading criteria limiting the density of waste in each
repository could be viclated. These cuestions still need

to be answered.*

Because ¢f the ma"y problems listed above, a
salt formation may beccme unstable after placement of
high=level waste (Ref, 16, p. 17), or the waste centaimnent
could be breached (Ref. 1, p. 3.1.32; Ref, 7, p. 3=9). More
informaticn is needed to determine whether the potential
danger ©f a salt repcsitory failure can be avoided., The
rate and extent of waste dissclution in brine are unknown.
(Ref., 11, p. 65). "EHow ion exchance rate, reaction to radic~-
activity, and other asscciated potential chemical reactions
cf salt depcsits and related rock tyre affect isclation are
not adequately understocd at present.” (Ref., 2, ». 7.2.4).
These potential chemical reacticns include explosion of un-
stable species fo®med by radioclysis; formaticn cf explosive
hydrogen-oxygen mixtures near the waste or in an unventilated
storage rocm; and formation ¢f veolatile chemical compounds
from the combinaticn of fissicn products and brine (Ref, 9,
Vel. 7, p. 2=5). All of these "rotentially significant topics”

should be investigated mor: extensively (Id). The "most

¥ In accic.on, sal: formations are located in areas where
oil and gas are frecuently fcund, but hydrogen sulfide, 2
deadly gas, is cften focund near oil and gas. This poses
problems to waste repository coperations. (Ref, 16, p. 17).
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crucial aspect cf the develorment of predictive capabilicty
is the appropris~s selection cf a law describing material
behavior," vet:

Por materials such as salt which
W
exhidit T me-derercent ceformation

and strenctn characteristics, N0

one tvope o: mocelL has Ceen acceoted

as acecuate >Dv a worxers 1n tie

t1@.C CI TOCX mechanics., Jepository

W .

structural stability is highly de-

pendent upon these time-dependent

material characteristics of the

material,
(Ref, 9, Vol. 4, p. 4=-29; emphasis in original). In particular,
a satisfactory method of measuring the stress state around an
opening to the mine is unknewn at this time. (Id., p. 4-22).
Moreover, room closure rates may be high in an unsupported sals
repository. The cost cf engineered support depends on the
rocnm closure rate, which is "an unresolved technical issue."”

(Ref, 1, p. 3.1.31).

Finally, of course, in situ trial excavations and
monitoring are essential prerecuisites to final repository
design. (Ref. 9, Vol. 7, p. 2-6; See alsc id., Vel. 4, p. 7=14).

The problems raised by in situ testing have been described

above at pp. 63-64.

In addition &0 +°' “7@ problemes with a salt re-
pository per se, significant environmental issues affecting
plant life and socil productivity are presented by the more

than 30 million tons ¢f mined salt which will ke removed anéd



placed on the surface above 2 sinmle repository. (Ref, 1,
pp. 3.1.41; 3.1.226)., “Mitigating procedures would be needed
o reduce salt dispersal at least two crders oI maynitude t0
ensure that emission concentrations are well Dbelow toxic levels....
The potential also exists for salt deposited ax dust ou

the land to be transper+ted bv run-cff o nearby surface
waters,"” which could receive "amounts =f salt sufficient

to damage indigenous asuatic plants and animals". (Ref, 1,
P. 3.1.121). Loss of vegetation because of the elfects

of salt "would reduce cover and focd supplies for mammals and
birds and result in their disp.acement or elimination.”

(z4.).

(b) Shale

Numerous drawbacks ¢o the designation cf shale
repositories have been identified, Considerable water is ¢to
be found in shale deposits, (Ref, 5, p. 9.). As DCE
acknowledges, heating and subsecuent dewatering in shales :an
produce fractures. (Statement, p., II-175). Shales are subject
to "slaking," which is detericration and loss in strencth due
to drying and wetting. (Ref. 1, p. 3.1.30), The mining process
itsel? would be difficult., (Ref, ll, p. 74). Shale is believed to
weaken and beccme mere ductile with increased temperature,
(Ref. 2, Pe 7.2.23). Swelling clays resulting frcm the presence
of water can create pressures great encugh %o cause buckling

of steel supports. (Id.) Shales are susceptible to miner

[

ocical
alterations which couléd weaken the physical structure and promete

cracking and disintegration at the pressures anticipated in



a repository. (Ref, 5, p. 21).

Pinally, as DOE has recognized, we do not have
enough data to evaluate the performance of shale over th
necessarv temperature and pressure ranges. (Ref, 1, g. 3.1.351)
And the resulss of various chemical and physical reacticns in
shale are "difficult o predict." (Id., p. 3.1.27).

"vears cf intensive effor+" would be required to cbtain adeguate

L)

generic knowledge concerning the suitability of shale re-

positories. (Ref, ll, pp. 74«73).*
(e) Gzanite

Granite, too, has serious Zefects as a repository
medium, Groundwater inflow can be expected to be significant
(Ref., 7, p. 3=30; See also Ref, 35, p. 9).** Granite will
deform under varying combinations of high confining pressure,
high temperature, or long-term stress (Id, p. 3-6), and will
deccrpose at surface temperatures ané pressures (id, 2. 3=5).
Granites are brittle, an”’ “ermal expansions can cause
suptures and surface heave. (Ref. £, p. 22; Ref, 2, p. 7.2.9).
Rock bolts may e required to prevent buckling of granite in
underground openings. (Ref, 1, p. 3.1.3l). As with shale, the

data needed :0 evaluate potential rerositcry performance are nct

T There cte a.sc unsclved problems relating to the dispesition o2
the mined shale, because the run-cff cf acids derived Iron a

shale constituent will cause adverse envircnmentzl consecuences.
(Reg., 1, p. 3.1.41).

** Laboratorv tests showing low permeability of granite and basa.l:
cannot be relied on, since actual rock mass permeabilicy is
frecuent.y several orders of magnitude higher than the value of

a laboratory sample. (Ref, 7, p. 3~23).



available. (Ref. 1, p. 3.1.51; Ref., 2, p. 7.2.9).
(d) Basals

Basalt repositories are unlikely o Le established
within the next 30 years. 3Because the thermal cenductivity
of basalt is low, the wastes would have to be cocled at the
earth's surface for several decades pricr to emplacement.
(Ref. 11, p. 8l). Purther, it will be difficult ¢to 2ind a
basalt site that car be opened and resealed without developing
unacceptable fractures (Ref, S5, p. 23). Like granite, basalt
can buckle, jecpardizing underground stability. And, as with
everv proposed medium, our present knowledce is insufficient.
for example, we 4o not know what consequences would flow frem an
inundation resulting from a climate change (Ref. 11, p. 81l);
nor do we know the effects of irradiation on basalt (Ref. 2,
P. 7.2.27). "Considerable generic and site-specific research

over the next decade will be required to quantify” the ccncert

£ a basalt repositorvy. (Ref. 11, ». 81).

In conclusion, there is no basis for cenfidence today
that any of these four media will be found adecuate for a
repos.tory. To the contrary, sericus cuestions and problems

are known +o exist for each one.
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3, Technologies Needed To Package And
Ship The Waste Eave Not Been
Develcroed,

Before vwastes can be placed in final isclation,
they must, at the verv lesast, be placed in canisters and
shipped. The wastes and their containers must be resistant
to leaching and to transportaticn accidents, and must be

»etrievable for a specified pericd.
(a)] Canisters

The design of canisters, savs DCE, "has received
lictle attention®; “almost no effcrt has been expended ...
in estimating the potential lifetimes under geclogic dispocsal
conditions of the canister designs that have been prorcsed.”
(R@f. 1, p. 3.1.59). The EPA Panel of Zarth Scientists has
said that it is "likely" that the canisters would be breached
within a decade or less. "For this reason," continues &re
Panel, "we do nct consider +he canister %o be a significans
Darrier to the sclutions, at least for the time scales of
centuries to a million years with which we are dealing."
(Ref. S, p. 10). Clearly the canisters are almost werthless

for insuring long-term isolation.*

. Szgnzf:canniv, tne Commercial Waste and Spent Fuel Packagine

oq'am, conducted by Rockwell Hanford Operaticrns, has been
acs*aﬂ.nc svent fuel packacing with a des;gn life of only 10
vears., (Ref, 1%, sp. 158-1359),
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As DOE has acknowledged in this proceeding:

It is obvious that much remains
to be learned about individual
package components and their
interactions within the waste
repository environment.,

(Statement, p». II-159).
() Shizment

Transporting waste frcm the many reactors and
other storage points t0 repesitor._as would reguire hundreds,
or even thousands, ©of shipments -- each of which
represents a possible danger to public health, Pirst of 11,
DOE admits that individuals living along the many transpert
routes will receive doses of radicactivity from passing
shipments of waste, even in non-accident situations. (Ref.
3, Pe 7.1.3.) In additiocn, DOE acknowledges that in the even:
cf a severe impact and fire in a high~level waste cask, perscns
living along the transportation paths could receive radiation
doses sufficient to result in serious illness and -- in
DOE's euphemistic language == "substantial life shortening”.
Es., 2. 7.1.6)., While the Gevernment has had tests performed
for the purpose of demcnstrating the integrity of shipping
casks in crashes, these tests have beean rejected bv the railrsacd

industry as scientifically deficient. (Ref, 10, p. 1l12).°*

.- -

¥Sandia Labcratories reporss taat 255 radiocacsiv
tracsport incidents have occurred since 1971,
incliding 120 with releases cf radicactivity andé
228 where surface contamination was found.



Downplaying the public health impacts of nuclear
waste, DOE severely understated the consequences of trucking
accidents in its impact statement. According to NRC stafs,
"impacts presented in the GEIS for 100% of all shipments Dy
truck should be about 285 times greater than “he impacts given....
A severe [transportation] accident occurring in a suburban or
urban area would have a substantially greater environmental
impact than the accident ccnsecuences cresented in the GEIS.®
(R‘:- 7' ppo 2-9, 2-15') o'

Not surprisingly, the puklic perceives a severe

®
danger in transpcriing nuclear waste, and public oppesition,
therefore, could develcop t© plans for shippinc waste o
repositories. As previously noted, public opposition is im-
portant because it could frustrate DOE's plans znd recuire a
necative response %o the cuesticn whether nuclear waste will De
safalv disposed of, Public coppesiticn has found exsression in
the many State and lccal laws passed to limit radiocactive
shipments within cheir jurisdictions (Ref, 17, pp. 25=26),
and the refusal of rail carriers to transport spent fuel (id.,
P. 24). According to the IRG transportaticon subgroup:
Lack of high quality, credible
and candid information about de-
fense and commercial nuclear trans-
portation methcds, ecu-:men-, and
per‘orﬂance has left State and local
2icials arnd quest ;oﬁ-ng citizens
w-th little confidence that health,
life and creoperty are acdecuately

protected,

- p' 25.

|r0

¥ The aiscussion of truck accidents is espec:ally significant,
since about half of the nation's currently oper --.g reacstors
must rely on truck shipments because :hey do not have access 2
zail lines. (Ref 25,p. C»6),



4. YNoneDestructive Excavation Technoelogy
Has Not Been Develcved.

The first gstep in actually building a repository

will be to excavate the site. Like in situ testing (see

above, p. §3 ), however, excavaticon itself will produce
fractures which could breach the integrity of the site

and render it unsuitable for use as a repcsitory. NRC

staff has sal’ that the mining process will fracture the

rock and create a series of joints near the excavation

point, and is likely to increase hydraulic conductivity

.

2 the rock mass. (Ref. 7, pp. 3=23, 3-25). NRC staZll
has also said that the effect of the excavation process on

"the important and complex problem of groundwater mass transport”
and, more generally, cn long-term repository perfcrmance, needs
to be addressed (Id., p. 3-25). DOE acknowledges that fracturing
"must be considered,” and that fracturing, if extensive, "may
provide a potential pathway for groundwater." (Statement, 2.
IZ1-161). A symposium of DOE's Naticnal Waste Terminal Storage
Program chserved that the permeability of fractures and cf the
overall rock mass is "extremely important," yet technigues
for minimizing damage %z the host rock during excavaticn are
"poorly develcped". (Ref, 15, p. 109),

S. A Mlthodoloqv Tor Assuring Retrievabilicty
The Wastes Has Not Been Develoved.

DOE has identified many important reasons reguiring

that wastes De placed in the repositories in a way which assures



their retrievabilicty: (l) to provide a period for chbserving
waste-rock interactions and repository coperaticns (Ref. 2, p.
1.5.5); (2) to allow examination of the entire host rock
formaticn before the wastes beccie irretrievable (id.);

(3) t0 allow remcval of wastes "if tests and acguired data
show that a sufficiert degree of confidence could not be
provided” (Statement, p. II=28l); (4) to ccrrect defective
waste packages which have already been emplaced (id.); and
(3) to allow relocation of wastes if a portion of a repositorvy

were found to be unsuisable (id.) .

DOE states that retrievability is needed throuchcus
the cperating shase ¢f a repeository. (Statemen:s, p. II=-28l).
Secause selection and construction ¢f repositories constisut
"a new human enterprise," says NRC staff, it is "reascnazle =¢
expect that, whatever the care exercised and however advanced
the technicques, mistakes will occur,..” 45 Fed. Reg. 31398
(May 13, 1980), Accordingly, preposed NRC regulations would
require DCE to design each repository "so that the radicactive
waste stored there can be retrieved for a period of 50 vears
after termination of waste emplacement cperaticns, if the
geclcgic repository operations area has not Seen decormissicned,"

(Id at 31400; see also Ref, 9, Vol. 4, p. C=3),
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No final decisicon has been made as to how many

vears' retrievability is necessary, and thus the tent of
the capability which must be developed is unknown, Yet,
sericus problems have been identified, at least for salt
and shale. NRC sta?f believes that maintaining retrievability
in salt is “"gquesticnable", even for five years:

There is significant evidence that

salt rock behavior under thermal

anéd mechanical stress is such that

rapid closura rates can be expected.

It may be impossible to maintain

integrity of seals under such

closure rates.
(Ref. 7, pp. 3=9, 3-15). Aud a repositcry in shale would entail
"massive support requirements" to keep all corriders and
storage rooms open and maintain retrievability. (Id., p. 3=15):
Another unresolved technical problem with retrievability is
that as long as the rooms and passages ©f the repository remain

cpen, flcoding is possible. (Ref, 12 , p. 83).
The IRG hai found that:

FPurther definition of the retriev-
abilltV -Onceot, whe circumstances
in WNnich Waste wou.d oe rec-ievec,
anc the tecnnica. asvects | LnC.ucing
evelooment O waste packacinc, <on-
Ta.ners anc nanc..nc) .S necessar-v,

(Ref. 10, . 62}. (emphasis in original).

6. Adecuate Sealing Methods Have
Not Been Develoved.

DOE recognizes that “"repcsicory seals must retain

their integrity for much longer periods of time than those



considered in previous applications.” (Statement, p. II-1l83).

Satisfactory technicues for backfilling and sealing a re-
pository have not been develcped or proven., (Ref, 8, p. 20;
Ref. 1S, p. 142; Ref, 9, Vol. 1, p. 3=33). This lack of

technology is a "serious potential problem," according £o

NRC staff, (Ref. 7, pp. 5=2, 5-3), which makes it "difficult

to see how one could do an adeguate job of either backfilling

or retrieving if a repository becomes flooded.” (Id., p. 3=

There is no consensus that the technoclogy which
is currently anticipated will provide adeguate seals even

for a period of decades. (Ref, ll, p. 42). One problem is

-

30).

that "the data that is generally available from mining indussry

experience is considered inadeguate %o properly predict the

T - -

long=tern integrity cf shaft sealing technigues."” (Ref, 9,

Vel. 1, p. 2=25). Moreover, "the effect ¢f thermal expansicon

on the integrity of the shaft lining anéd the sha®t seal is

not well documented." (Id., p. 2-268). 1In short, "much more

work is needed to define the reliability of achieving a low

permeadbility backfill.". (Id., p. 2-24).

The Derartment of Energy has termed the sealing
preblem a "key unknown". (Ref., 1, p. 3.1.238), Inadequate
sealing would, cf course, act as a "dangercus shor: circuis

the repository to the biosphere." (Ref. 8, p». 16; Ref, 11,
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7. Zquipment And Methodology To Moniter The
Repcsitory After Closure Have MNot Been
Develcoved.

A new technclogy will be needed to detect migration
cf wastes from the repository. (Ref, 5, p. 4l). DOCE believes
that a monitoring system should be designed and developed =0
cperate for a few centuries, (Ref, 1, p. 3.1.63). One com=-
ponent of the system would consist of instrument packages sealed
into the boreholes, shafts and repcsitories. !lNo existing in-
strumentation system ha  been reguired to function for so many
years, or shown to be capable of doing sc. ( 2Z, 9, Vol. 7,
P. 2=4), During the entire monitoring period, no one would be
able to gain physical access to these devices to test their
reactions to water, %to radiocactivity, cr to waste=-rock
interactions; and no one could adjust or £ix them if they

failed to function properly.*

DOE has utterly sidestepped the monitoring problem,

saying only that:

Instrumentation will be installed
with the initial canisters. The
details of this monitoring program
will be developed in conjunction
with the Cormission licensing review.

¥ 0f course, even a parfect moritoring svstem would be powerless
€0 prevent or mitigate releases of radicactivity. At best,
monitering can only warn pecple to leave the area rendered
uninhabitable,
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(Statement, p. II-280), That review, ¢f course, is many
vears away, while the Commission must decide whether it
has confidence today that a safe, complete disposal system
will be available when necessary. In truth, monitoring

ecuipment is nct available.*

¥ Because DOt nas chosen to base its case for confidence
on the mined geclogic repository concept, much of the dis-
cussion in this Statement refers specifically to that
concept. Significantly, neithex the draft generic EIIS

nor the Department's Statement in .his n-oceedlﬁg clainms
that any of the other 9 concepts is either feasible cr

a basis for confidence at =his time. In fact, three of
the technologies are adm: 2tedly unavailabl for spent fuel
(chemical resynthesis, reve“se-well injection, and
partitioning/transmutaticn) , and three more are, as a
practical matter, egually unavailable for spent fuel

(verv deep hole, ice sheet dispecsal, and space disposal).
(Ref. 1, pp. 4.5 to 4.7). Since DOE savs that thi
proceeding is limited 50 spent fuel, and the Presiding
Officer has agreed, this shortceming is rather fundamental,
Rock melting is not really a sepa: te technology, but is
rather a variation on geologic disposal (Ref, 1, pp. 3.4.5,
3.4.7). Island and subseabed dispcsal nave more serious
drawbacks than mainland geologic 4'scosal (Re. 1, pp.
3,5.25, 3.6,1£%); the latter alsc involves in terﬂa-zcna-
legal and bclit‘cal obstaclcs (id, e2. 3.8.1, 1.27).
Indeed, all cf the nine "al ternatives” are fa’ less de-
veloped than the geologic dispesal ccncept, anéd none

can be viewed as a serious basis for confidence that

safe nuclear waste disposal will be available by the

time it is needad.
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V. THERE IS NO BASIS FOR CONFIDENCE THAT
NUCLEAR WASTE WILL 3EZ SAFELY STORED
UNTIL SAFELY DISPCSED OF.

I£ the Commission decides it dces not have con-
fidence that *inal disposal will be available by the time
it is needed, then it must reach the cuestion of whether
spent fuel ca- be stored safely "for an indefinite pericd.”

State of Minnesota v, Nuclear Reculatorv Commission, 602

F.2d 312, 419 (D.C. Cir. 1979) (Tamm, J., concurring).

One of the major problems with storage, however,
is precisely that it would have to> be for an "indefinicte
period"” == because we do not know when, or even iI, the
necessary nunber of safe repositories will be available.
Storage, thereiore, might have to continue for many decades,
or even centuries or longer, a pericd during which the
wastes are extremely toxic., But there is no basis for con-
£idence that these wastes can be stored safely for an in-
definite period, beczuse there simply has been no experience
with storace over a very long-te-.; On the other hand, we
de know that many storage accide=n%s have occurred during
gven short storacge pericds, In addition, the danger of
transportation accidents, terrorism or sabotage is great,
and all the more so over lo=~er periods of time. Indeed,
surface storage in scme respects ' esents creater a:d morTe
immediate hazasds than disposal, because the waste is at

the surface of the earth, and thus any releases of radicactivisy
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could more easily inflict direct injury &5 the storage

facility workers and surrounding population. Moreover,

the difficulties of predicting geclogic and human activities

far into the future (2r.42-50) come inte play for indefinit

long=-term storage.,

1. There Is No Basis For Confidence

That Indefinie

Is Safe.

e ong=-Term Storage

o

Waste storage a

| B8

is becoming increasingly &

s

r
ty

[ 28

e sites ¢cf existing reactors

cult because of space constraints

and the growing volume of spent fuel. Increasingly, in-

definite long=-term storage would necessitate transporting

very larce guantities of spent fuel from reactor sites o

away-£from=reactecr ("AFR") storage sites. These AFR's would

have very high concentraticns of radicactivity and would

pese a sericus threat o0f a large accidental release into

the atmosphere, thus endangering the local porulation.

Indeed, smaller but freguent releases can be expected %o

cresult from routine operations. There would alsc be a risk

of sabotage and terrcrism at the AFR, Even with constant

surveillance, security and monitoring, there would be no

assurance of safety. ?Psychoclogical and physical danger ¢o

the surrounding community could alsc be anticipated.

Another preblem with indefinite long-term storace

is the necessity fcr transper

-

ting racdicactive materials,

Sundreds cr thousands of shipments from the many reactor
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sites =0 the AFR's would be reguired, each of which would
pose a great danger to the public. As already noted,

see above p. 94 , in the event of a transport accident
there could be i large release of radiation, with obviocusly
serious consequences %o life and health, Even without such
an accident. the pcpulations living around transport routes
would be subject to radiaticn cn a regular and continuing
basis, as would the workers inveolved in the transportaticn.
These shipments would also be subject to terrorist attacks

and saboctage.

It is %rue that transportation of wastes would
be necessary as well for ultimate disposal, and therefore
tne hazards represented by waste shipments would be berne
anyway. Nonetheless, it would be foolish to multiply our
exposure to such dangers by transperting the wastes initially
to intermediate sicrace sites and later having &0 ship

them again, to a repcsitorv -=- should cne be available,

DOE's Statement of Position is unjustifiedly
optinistic about the safety of storage, as scme parties were
unduly optimistic about the safety of nuclear power plants
prior to the accident at Three Mile Island. That accident
demonstrated that despite the so=-called "redundant" safety
systems, accidents can and do occur, There is suraly ample

evidence that nishaps can occur as well with storage,
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Indeed, DOE has acknowledged that many accidents have
occurred in the handling of spent fuel assemblies, and
that "high intersity tornadoes will blow away the rocf

over the [storage] basin." (Ref, 23, pp. B=22, 3-59).

Moreover, NRC compilations of Licensee Event
Reports ("LER's") relating to spent fuel storage reveal
that between August 1971 and Octcber 1379 about 67 events
were reported, invelving mechanical Zfailure, human erzor
and violation of NRC recuirements.*® In many cases, the
cause ¢f the problem was unknown. Twelve events invelved .
leaks or cracks in eguipment, and scmetimes multiple
failures =~ such as 30 leaks in the stainless steel fuel
pool liner at Millstone-l in March 1972, rix leaks in
spent fuel pool cooling system piping at Three Mile Island-l
just days after the TMI-2 accident in March 1979, and cracks
in eight spent fuel storage racks delivered to Dresden=2
in May 1978, The LEZR's also report improper handling or
storage of spent fuel on many occasicns, insufficient water
in refueling water storace tanks several times, inadequate

design problems, and insufficient beoron ir the spent fuel

pocls,

W.
<t 13 also pessible that other

*
-

-] eventss cccurred tut were
not reported,
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Apart from these incidents, the LER's alsc

point ocut that several serious accidents have oOCCurred;
luckily, so far as we know, no calamity resulted. For
example, in August 1974 at the Surry-l plant in Virginia
there was a "minor unplanned release cf radiocactive liguid

£luent,” up to 150 gallons, which went into the James
River shrough the storm sewers. At the Haddam Neck-l
slant in Connecticut, in November 1973, there was an
"unplanned release of radicactivity" into the storm sewer
when 270 liters of water from the refuel%ing water storage

tank leaked, releasing Trisdi

Several spills have alsc occurred at Tuxkey
Peint-4, in PFlorida. In April 1975 there was an unplanned
release of radicactivity during refueling, with 2960 gallons
cf contaminated water abscrbed bv the soil, anéd a release of
Cobalt-58. Another spill at the plant, in May 1978, was
contained, but ntaninated two cperators. A third incident
occurred in September 1378, when radicactive water con=-
taminated a paved area outside the pump room, Similarly,
at Commonwealth Edison's Dresden-l plant, in Febivary 1978,
contaminated water leaked cut 0f the plant and onts the
outside gravel., That plant had had a spill of several thousand
gallons of water in April 1977, but evidently without being

released. Releases evidently did occur at the Ginna plant
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in New York during August 19273, and at the Peach 3o0tton=-1

plant, ir Peansylvania, during November 1976.

DOE cannct take comfeor+ from the fact that none

of these events has resulted in a major accident, because,
fter all, that may have been said cof nuclear power plants
before Three Mile Island. That accident was caused Dy
multiple technical ané human failures, Similar failures

at siorage facilities are alsc possible, and couléd cause
serious heal:th effects and regquire the relocaticn of many
secple, resulting in severe econcmic and perscnal diszuption.
mhe likelihood and aumber of accidents increases, of course,
as the period of storage is extended. TRat no disaster has
vet emerged is reason to be thankful., It is no reascn 0

be confident that a majer accident will never occur.

In additicn, it appears that a major accident
invelving stored nuclear waste did occur in the Scviet
Onion. While the event was not officially disclcsed by the
USSR, it has been pieced together Irom numercus scurces,
and was recently reported by researchers at the Cak Ridge
National Laborascrv (ReZ., 24). The repert concludes that
the accident, in the winter of 1257-38, was the result of
an exp'osion of reprocessing wastes storec iIn tanks at a
Soviet militarv waste-storage facility. It result in

a hich contamination c¢f the air with Strontium=30 and tle



resettlement of the population from an area ¢f frem
38 to 380 square miles (Id, p. v). While many detall
are not known, the magnitude of a pessible waste stcorage
accident is vividly demcnstrated by the OCak Ridge repors.
2. There Is No Basis Por Confidence That
The Necessary Number Cf Storace

Facilities Will 3e Accepted By The
Public.

Because 0f these grave risks, the instituticnal
problems that are involved in the selecticn of a repository
will likewise arise with salecticn of sites for ATR's (See
oP. §5=75 above.) It must be assumed that there will be local
opposition o establishing an AFR., Oppesition can be expected
from pecple living near the proposed sites or along the
shirment routes, and conflicts with State and local laws
regulating shipping are likely. Opposition from the Interior
Departhment can alsc be expected o siting on land under its
jurisdiction. DOE concedes that public acceptance of a re-
pository is extrermely low; it will be v&:y low for arn AFR
as well -= particularly since removal cf the wastes Srom
the AFR t0 a repository could be postroned for decades or
mere. Without pelitical and social consensus, indefinite

torage cannoct be implemented. DOE has acknowledged that
public copposition €0 AFR siting exists. It has saiéd that
State and local governments and interested citizens have

opiosed such construcsion, in part because they fear it
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"would result in de facto permanent storage." (Ref,

2S5, p. VIII-1l0). DOE has alsc acknowledced the existence
of State and local laws restricting the transpcrtation of
radiocactive materials. (22., ». C=4)., State laws, however,
are 02 vital importance, because DOE recognizes that any

AFR would have to obtain all State and local permits and

2ollow local regulations, (Id., p. 3=15). The expected

in

opposition from State and local government, therelor

o

cotld prevent the establlishrent of stcrage facilities,

To be successful, the AFR cption would require
the establishment ¢f many storage facilities around the
country sc as to recduce the costs and risks of transportaticn
as well as the concentration of radicactivity in any one
facility. Because ©f the likely opposition ¢o siting,
however, it cannct be assumed that any AFR site == let

alone many sites =-- will be apprcved.

The fact is, hcwever, that many sites woculd Dbe
needed. The gquantities of spent fuel that would reguire
AFR storace are very great, For example, 0E prciectss
that if the first repositorv beccmes available in the vear
2006, <thece would then be 70,000 metric tons of uranium
(MTU) which would regquire cff-site storage. Assuming each
AFR could be built to store 5,000 MTU, 14 storage facilities

-

would be needed bv that vear, If, however, a repcsitorvy



is not available until the yvear 2010, cff-sgsite storace
will be needesd for over 90,000 MTU == which would
translate into 18 facilities., (DOE Statement, p. VI=3;
Ref, 25, p. I-6). PFurther projections appear in a drast
veport prepared for the 0f£fice of Technoclogy Assessment
(Ref. 28). That report indicates that if the first
repesitory goes into coperaticon in the vear 2005, a total
0f 19 AFR facilities would be required %o store the
wastes from nuclear plants now in cperation or under
censtruction, but 27 facilities would be needed if the
Commission continues %o license new plants. Morecver,
assuming that no repository is available for 50 vears --
or that spent Zuel is allowed %o cool for a long period
before dispeosal =-- the corresponding number of facilities

needed would be 35 or 67.

However, as shown above, %there .s nc basis
for confidence today that even one AFR will be buils,
Surely there can be no ccnfidence that the reguireéd number
of facilities will be established, having met all technical
requirements and gained public acceptance. Ner can there
be confidence that any AFR that may be established will
operate safely and w.thout serious releases of radicactivi

for an indefinite period of tine.
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Vvi. THE »VNW’SQ ON SHOULD ORDER
A MORATORIUM ON LICZUSING
NEW PLANTS PENDING RESCLU-
TION OF THE MASTE ISSCE.

The Atsornev General's pesition, in shore,
is that reasonable perscns should nct feel even close 0
having a factual basis for confidence that nuclear waste
will be safely dispcsed of, or safely stored until safely
disposed of, rlanners are faced at the cutset wiil the
nearlvy impossible task of predicting geclogic or human
events tremendcusly far into the future. In addition,
we nOw Kknow encuch %o see that there are many unresclved
sroblems that havre and couléd continue &2 put cf£f a technical
solution for manvy years. We know that many repcositories
will be needed, and that many vears of testing will be
needed after each candidate site is chcsen -- assuming non-
destructive testing methods have been fcund -- and that
conclusion of such testing is at least 2 decade away, We
know that no rock medium ha2s been determined ¢to be acceptable.
We know that none ¢f the needed methecdologies -- from waste
packagins tc mine excavation o retrieval t0 sealing the
repositories =-- has been developed, or is even arcund the
corner. Finally, we know that substantial public oppoesition

exists, and is likely to continue.

Unfortunately, it has been the policy of ¢&hi
Commission, anéd the ASC, %o license nuclear zlants without

considering how the wastes would be disposed o2 This



short-sighted approach was rejected by the court in NRDC °

NRC, 547 P.24 633, 640 (D.C. Ciz, 1976) as a violation of
the Cormission's duty under the National Environmental
Policy Act. As the Court of Appeals there said:

Once a series ¢f reactors is

operat.ng, it .S toO late <O

consicer wnewner wie wastes

m

Zheyv generate sncu.c lfave oee1

procducec, no matter oW Cost

R e et

anc impractical :evrocessing

and waste dispesal turn out O

be; all that remain are encineering

details to make the best cf th

situaticn which has been created.

Id. (Zfocotnote omitted) (emphasis added).

As a result of the Cormissicn's pelicy in past
years, we now have substantial cuantities ¢f hazardous waste
that must be managed safely, vet we knew of no methed
fcr deing so. Eventually they will have to be handled scmehow,
whether or nct the Commission makes a finding ¢f confidence

in safe dispeosal,

Even if we must do the best we can in the shore
sun == because we have no checice -- we have it within our
power not £o continue limiting ourselves to unacceptable
options. The Commission's decision in these proceedings
must look to the future producticn =-- and thus the dispesal --
of radicactive wastes., The Commission cannot nake the
existing wastes disarpear, but it does have beth the powver
and the duty £o protect public health and safety by re-

gulating the licensing ¢©f new plants, It should determine



chat tha facts at hand do not afford a basis Zfor

confidence that anv wastes, 2ven the existing inventory,
will be safely disposed ¢f. Once it does so, the Commissicn
must act bv using its licensing powers %o prevent the

problem and the hazard from bDecoming worse.

Continued licensing of new plants w)iuld resules

in a waste inventorv far greater than that which exists
today. Many more repositcries wculd te needed., However,

the many stringent siting criteria which must govern the
site selecticn process could eliminate all potential site
locations. Because the number of acceptable sites, if any,

uld be very small, the threat %o public health and safety
would be substantially enlarged bv a many-fcld increase in
the amcunt of waste regquiring isclation. The Cormission
must do whatever it can to limit the growth cf the waste

iaventory until the disposal issue has been resolved.*

T X moratorium will significantly reduce the number of
repositories needed despite the ccntinued generation cf
military wastes., The accumulated invenctory of fissicn
products generated by civilian reactors now exceeds

that generated =o date by T.S. ﬂzl;ta'v nuclear grograns,
and the civilian ;rcpor.icx is rising., While the vclume
of m;l‘ tary warte is large, it is on the average almost
100 tines more dilute than commercial high-level waste.
Science, Vol. 197, August 26, 1977, pp. 333-384,



We must in the final analysis return %2 fundamental

responsibilities., Under the Atomic Znergy Act and the
Energy Reorgzanization Act, Congress has placed the re-
sponsibility to assure public health and safety upen thi
Commissicn. As the Commission has stated:

(Plublic safety is the first,

last, and a permanent consid-

eration in any decision on the

issuance of a construction permit

or a license to cperate a nuclear
facility.

b}

Power Reactor Develomment Cors. v. International Union of

Electrical Radic and Machine Workers, 367 U.S. 396, 402 (l196l).

-

In fact, thiis duty to protect public safety continues bevond

the issuance 0f licenses:

I£, in the Commission's judcment,
the public health and safety so
requires, the Commission may take
action to revoke, suspend, cor
modify licenses, impose civil
penalties, Or lssue cease-andé-
desist orders....Such actions

may be taken with immediate
£fect.

In the Matter of Petition for Emercency and Remedial Acticen,

7 NRC 400, 404 (1978). Thus, "the fundamental principle guiding
all Commission licensing actions is the paramount consideration

of public safety." In the Matter of Nuclear Encineerine Companv,

Inc., 9 NRC 673, 676 (1979).

In view 0f the substantial waste inventorv whic

will continue £c grow even if no new reactors are licensed,



and because we are not even close to having a factual basis
for confidence in safe disposal, it is incumbent on the
Cormmission to stop the licensing ¢f new plants until what
appears %o be a focl-proof method has been establishedé and
fully tested at specific sites, accepted by State and local
government, and other federal agencies if necessary. TO
continue licensing without a satisfactory disposal nethod
viclates the Cormission's duty to assure public health

and safety. It is totally unreasonable.

Because 0f its duty to protect public health and

safes;, the Commission has from time £o0 time ordered nuclear

(=)
o

plants shut down. is ecually necessary that the Tommission

hold up licensing new plants

til the seriocus public health

o

issues invelved in nuclear waste disposal have been resclved,
Such a moratorium has been recommenced by the President's

Council on Eavironmental Quality.

I£ new plants are licensed, and their waste must
ultimately be dispcosed ¢f in a less than satisfactcry way,
the fault will lie sguarely with the Commissicn. Some cours
have even gone so far as to say that the Commissicn has th
exclusive power in the f£ield of protecting th péblic frem
zadiclogical hazards. If those decisions are correct, it
appears that unless this Commissicn protects the present an
future generations frocm the Zangers of nuclear waste, nobedy
else will Dbe le t5., Ve urge the Commission ¢o nmake the

necessary decigiocn today no%t to foreshorten the fucsure,



COMCLUSION

We have shown above that there is no factual
basis for confidence =oday that nuclear waste will De
afely dispesed of by any given date, and that even DCE's
Statement reveals manv of the factual gaps and known probllems
which preclude a finding of confidence. We have also shown
thzt there is no basis for confidence that nuclear waste
will be safely stored for the indefinite period until safely
isvosed of == conceivably a period of decades or centuries
or more. .

We therefore ask the Commission to make a finding
of no confidence on beth dispesal and storage, and to impose
a moratorium on the licensing ¢f new nuclear glants until
the technical and institutional problems of nuclear wast
have been resclved.

ated: July 7, 1980
Respectfully submitted,

-

ROBERT ASRAMS

Attornev General ¢f th
State of New York

3y

Ass;stan* ttornev General
2 Werld Trade Center

New York, YNew York 10047
(212) 488=23474

(212) 488-7%565
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