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SUMMARY

It is the position of Attorney General Robert Abrams

that there is no factual basis today for confidence either

tha nuclear waste will be safely disposed of by any given

date or that it will be safely stored indefinitely until

it is disposed of. safely. We urge the ccmmission to make a

finding of no confidence on both disposal and storage, and,'

as a consequence, to discont.inue the licensing of new nuclear

plants c:e.il the waste problem has been resolved.

In order to make a finding of confidence at

this time, the Commission, among other things, would have

to conclude, from facts e:cisting today, that all technical

,
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and political-social (" institutional") problems vill be
|

resolved. However, there is no basis for reachirg that con- .I

clusion with respect to either type of problem.

Wasta disposal would involve a multi-step process, |
1

requiring many separate technologies, 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 resolved in the future, will pre-

clude safe disposal. Further,there is no geologic medium

which has been determined to be capable of assuring safe

isolation.

The Department of Energy (" DOE") says erroneously

that because research is planned or in process we can be con-

fident today that safe disposal will be achieved. However,

we do not know today whether or not the research will remove

all obstacles; instead, it may fail to do so, er even uncover

new uncertainties or problems making the task still more

difficult to achieve. Confidence cannot be predicated on

hope or blind technological optimism. Until the research has

been completed -- and it can be stated (rather than guessed)

that all difficulties have been resolved successfully -- we,

|

| cannot begin to talk about cenfidence.
i

|
In addition, there are many technical criteria

for repository site selection, each of which rules out geo-
graphic. areas under consideration. There is no basis fer con-

|

l

:
~
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fidence that any croecsed site which meets all of these
- - - -

*

criteria can be located.

!Moreover, much of the information necessary for

waste disposal can be obtained only by testing at specific

sites, and cannot even be addressed until candidate sites
,

a

have been selected. But no site will be selected until

at least several years from now, and the results of in situ

testing vill not be known for some years thereafter.
,

'

Therefore, it will be many years before we will know enough

to express an opinion on confidence. Indeed, at the present

time we do not even have a proven method for testing specific

sites without fracturing them and destroying 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 resolve all questions, a finding of confidence

in safe disposal cannet be made.-

|

,

Further, it will not be enough to find just one |
1

repository site; =any sites, perhaps a dozen or more, wille

be needed for the increasing quantities of waste requiring

disposal. This, in turn, means that dozens of candidate sites
;

must be found meeting all criteria for i.3 situ testing and |

|

evaluation. In view of 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 :
i !

|

: disposal.

-3-
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Similarly, there is no basis for confidence

that insuitutional problems can be resolved. As DOE *

.

itself acknowledges, the public is very concerned about<

the consequences of building repositories, and many State

and local governments, through legislation or otherwise,

have expressed opposition to accepting repositories.
;
~

Indeed, every Government effort to date to select parti-

cular sites has been' opposed. Since many repositories will

be needed, and thus dozens c f candidate sites must be selected

for testing and evaluation, the factor of public opposition .

t

creates a state of uncertainty that precludes confidence.

Moreover, beyond the specific technical and

institutional doubts looms an even greater problem --

the impossibility of predicting events so far in the future.
:

! The challenge of nuclear waste disposal is truly unprecedented
t

and unique, because nuclear waste will re=ain highly toxic

for about a million years, and must be isolated for that long.

Yet this period is many times longer than the enuire span

of recorded human history. No society has ever attempted

to plan that far into the future, or even for a thousand

years. Our ability to predict geologic evente f ar into

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

!

!

I
'

.

-4-
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continued existence of social institutions as we know them
.

today for even a period of centuries; Similarly, we cannot

prevent human intrusions into the repository even in the

near future. Therefore, even if all technical and institutional

problems are eventually resolved and our disposal method seems

to be foolproof, still thers would be serious dcubus that

nuclear waste would be safely isolated for the necessary

period.

DOE and others will urge the Commission to de-

clare confidence in vaste disposal, but the facts militate
i

against their position. Confidence at this time cauld be

based only on hope, not facts. Government officials over

the past two decades have repeatedly expressed their hope

that the solution was at hand, but the facts have never

supported that conclusion and still do not today. DOE's

current position is not grounded in facts any more than were
!

|past pronouncements.
|

Moreover, 00E employs distorted definitions

of some of the key terms in this rulemaking - " safety", l

" isolation", and " confidence" -- and thus seeks to becicud

the issue before the Commission. Indeed, COE projects

its watered-down version of safety for only ten thousand

years, a mere 1% of the million-year period during 4ich.

isolation is necessary. DOE also admits that many data

'
,

-s- !
. ,
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gaps exist, that in situ testing will be needed after

selection of candidate sites, that long term predictions *

are virtually impossible, and that public acceptance of
4

repositories is icw. Thus, even CCE's own statements show

that its expression of confidence is unsupported by the
:

facts and is unrealistic.

Long term storage, for the indefinite period

until and if safe disposal becomes available, is no answer.

It could be decades, or even centuries or more, before

safe disposal has been achieved, and there is no basis

for confidence that nuclear waste can be safely stored

for that period of time. To the contrary, serious safety

problems are known to exist even for short-term storage,

and many accidents have occurred. Furthermore, there is

no basis for confidence that safe away-fron-reactor ("AFR")

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

Throughout this rulemaking the Commission must
i

distinguish between wastes which exist today a'hd wastes~

which will be produced in the future i" new nuclear plants
j are licensed. It is generally accepted that exisuing wastes

will have to be managed in the safest feasible manner, and

we certainly hope that a truly safe disposal method will be

available when needed. The Commissien's action in this

rulamaking will have little impact on these wastes, because

the policy optiens are very restricted.

a-
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However, the Commission's finding in this pro-
l

caeding will have a substantial impact on waste frer new plants,

as to which a full range of options is available. Presumably

a finding of confidence will be seen by the Ccmmission and

licensing boards as a green light to approve new nuclear

plants, and allow them to generate additional waste which

will have to be kanaged. A finding of no confidence, |

however, must lead to a different result, if this rulemaking

is to have any meaning.

We are now at a point of planning and controlling

what nuclear wastes can be produced by new nuclear reactors,

and in what cuantities. Since these' choices are available,

and the danger of radioactivity is so great, the viewpoint

that the best we can do is goed enough has no place. While

unfortunately it may become necessary at some point to adjust

our safety standard for existing wastes -- because there is

literally no alternative but to manage them as best we can --

there is no excuse for lowering our standard when deciding

whether or not to pernit additional plants in the future.*

By the same token, it is incambent on the Gover: ment to commit

itself to do the necessary research to design a system that

will be as safe as possible for disposing of the existing

wastes. But that hardly means that any method it ultimately

adopts should be regarded as safe enough to warrant licensing

new plants to generate more and more waste.
i

1

-7--
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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 by halting the licensing of new plants until the

problem of safe disposal has been solved. It is had enough

that there is no disposal method for the existing inventory

of waste. To license new plants to generate new waste under

the circumstances would be grossly irresponsible.

This Statement opens with a discussion of the

Government's history of false optimism on saf a disposal over

the past several decades, which parallels the hollow optimism

voiced by DOE in this proceeding (Point I, p. 9 ). It then
4

defines the issue before the Commission (Point II, p. 13),

and explains how DOE has distorted the issue (Point III, p. 29) -

We then set forth our basis for saying 'there is no f actual basis

at this time for confidence in either safe disposal (Point IV,

p. 42 ) , or long-term storage for an indefinite period (Point V,

p.102 ) . Finally, we explain why the Commission should order

' a moratorium on licensing new nuclear plants (Point VI, p . 111 ) .

Throughout this Statement, we rely predominantly on materials

issued by or prepared for Government agencies.*

* In :ne :::s: prehearing conference order, dated February 1,
1980, the Presiding Office '8-4*ed this rulemaking to a con-
sideration of spent fuel, to the exclusion of reprocessing
waste (p. 9) . This limitation, of course, could make a final
rule in favor of confidence of doubtful validity if the Govern-
ment decides to proceed with reprocessing. Without waiving
any right to challenge the Presiding Officer's ruling, we have
limited cur discussion below to spent fuel,- and use the term
nuclear waste in that sende.

]
o.
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I. THE DEPARSiENT OF ENERGY'S EXPRESSION
OF CONFIDENCE IN SAFE DISPOSAL MUST
BE VIEWED WI'"E DOUBT IN LIGHT OF THE '

GOVERNMENT'S LONG HISTORY OF FALSE
PROMISES AND FAILURES.

.

Our national Government has been attempting to

develop safe, permanent radioactive waste disposal for more

than 30 years. In assessing its confidence today in safe
;

disposal and evaluating DOE's opti.tistic statements, the

Commission must consider the long history of Gove.7.. ment

optimism and promises which, so far, have failed to produce

a solution to the growing waste disposal dilemma.

In 1957 the National Academy of Sciences ("NAS")

issued a major report on the subject of nuclear waste disposal.

Identifying geologic disposal in salt deposits as the mest

promising method for the near future, the Report's study

Ccmmittee stated that it was " convinced that radioactive

waste can be disposed of saf ely in a variety of ways and at

a large number of sites in the United States." The report

added: "It may require several years of research and pilot<

testing before the first such disposal system can be put

.

into operation."

In its Annual Report to Congress'in 1959, the Atomic

Energy Commission ("AEC") stated that " waste problems have

proved ccepletely manageable." That year, researchers at the
1

Cak Ridge National Laboratory began to study the storage of

wastes in salt. Beginning in 1963, field studies and laboratory

-9-
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tests were initiated by the AIC at two salt mines in Kansas,

one at Hutchinson and one at Lyons. After two more years .

of tests and preparations, a two-year experiment known 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 Gov.ernment published a

report in June 1970, declaring that:

The feasibility of disposing of
i solidified waste in natural salt
i formation has been demonstrated

in a salt mine in Kansas using
spent reactor fuel...

.

On-June 17, 1970, at "the culmination of a

i research and development program spanning more than 10 years,"
i
i

i the AEC announced the tentative selection of the Lyons mine

as "the nation's first underground radioactive waste repository."

^

The Commission said that only one f acility would be necessary

to handle all of the ccm=ercial waste produced by the nation's
:

!nuclear reactors through the end of this century, and that it

would be ready to start receiving wastes by about 1975. In

its Annual Report to Congress in, January,1971, the AIC made

its choice of Lyons " definite." :,

)

-

But several months later, the Lyons Project was

aborted following the discovery of two major underground problems

which cast doubt on the-long-term safety and integrity of

the site. One was a series of abandoned gas and oil drill
i

r .

-10-
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| holes in the area; the other was an adjacent salt mine's.

! .

! extensive use of water to dissolve out salt. It was con-

cluded that oath of these problems made it possible that

water might penetrate the area and allow radioactive wastes
,

to escape. These problems, however, had gone undetected
!

during the prior decade of research and optimistic pro-

; nouncements by the Government.
.

'

.
As a result of a study conducted by the United

S tates Geological Survey ("USGS") , Attention was then

focused on a salt bed near Carlsbad, New Mexico. That

site ultimately was designated as the " Waste Isolation Pilot

Plant" (WIPP). John Deutch, head of energy research at

DOE, stated as late as 1978 that he was "very confident"

about WIPP,'and predicted that it would be available by

1985.

In 1976, a report of the Energy Resources Council,
|

representing several federal agencies, reaffirmed the i

feasibility of the safe management of radioactive wastes from |

nuclear production. Shortly after this report was issued, j
1>

the assistant adninistrator of ERDA,* testifying before the

Joint Committee on Atomic Energy of the United States Congress,

outlined a timetable that would result in permanent storage

of nuclear wastas in salt by 1985. The - firs: storage location ,

I

Energy Researen and Development Administration,*

f

-11-
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was to be the ' site near Carlsbad, New Mexico. Commerce

Secretary Elliot Richardson observed that although mistakes -

had been =ade in dealing with nuclear waste, health and

safety pr=blems had not resulted, and "we should de even

better in the future."

By the and of 1976, IRDA had announced plans

to start deep dril' ling in the Spring of 1977 in "at least
several of a list of 13 states." Che selection 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 increasing

articulation of the gathering doubts about the technical

feasibility of geologic disposal. During the same period,

public opposition to establishment of repositories at a

variety of locations has crystallized.

On the technical side, in 1978 the USGS published

Circular 779, which concluded:

Key geologic questions are un-
answered, and an: vers are needed
before the risk associated with

i, geologic containment can be con-
fidently evaluated.

By 1978, ERDA had pushed back the date for selecting the

nation's first repository to late 1979 at the earliest. In

March 1979, the President's Interaga.ncy Review Group on Nuclear

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

|

!
t

e
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feasibility of the mined repository concept remains to be
"

established." A month later, a draft generic environmental
'

.

impact statement on waste management was written by 00E.

While professing hope in the ultimate feasibili., of waste

disposal in salt or other rock formations, DOE acknowledged

numerous shortcomings in the data and the technology needed

-- for permanent waste isolation. And in February 1990, the

President declared that "past government efforts to manage

radioactive wastes have not been technically adequate."

over DOE's objection, he cancelled the proposed WI?? Project,

saying that further investigation of geologic sites was

necessary before any media or sites could be selected.
,

Meanwhile, on the political side, the Govern =ent's

efforts to choose candidate sites for repositories encountered

public cpposition in a number of States, including Michigan,

Louisiana, South Dakote-, Georgia, Vermont, South Carolina,

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

friendly territory for a repository.

Today, after more than 30 years of scientific

research and experimentatien, no high-level waste repository

exists, and the solut!on to the waste disposal problem continues

to elude us. There are more questions than ever, and there

is no factual basis for optimism. Indeed, the pessible dates
;

for a repository's being available have become more and more

distant. While DOE and its predecessers have repeatedly and

i

i

!
t

|

| '3-
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,

confidently predicted during the past 20 years that disposal

facilities would be operating within several years, DOE . -

now concedes that final disposal might not be available

until 26 years from now.
,

!
.

Meanwhile, more than half of the nation's nuclear !

reactors have now used up the spent fuel storage capacities ;

|
i

which they were initially designed to accccmodate. These j

reactors have obtained, and others will seek, permission
i
1

to store additional spent fuel on-site; but these reprieves

will only delay for several years the pressing need to solve |

the permanent waste disposal problem. In the apt words of |

the Court of Appeals for the District of Columbia:

No one disputes that solutions to
the commercial waste dilemma are

,

net currently available. The ;
critical issue is the likelihood |
(or probability) that solutions , j
either ultimate or interim, will.

,

be reached in time. 1

|'

State of Minnesota v. NRC, 602 F.2d 412, 416 (D.C. Cir. 1979).

i

l

I

..

$

|
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II. THE ISSUE BEFORE THE CCMMISS!ON
.

1
I

The principal issue in this proceeding is i
!

whether the Ccmmissien is now confident, on the basis of |
|

existine f acts, that nucicir waste will be saf ely disposed

of by a given date,
,

,

1

A potential source of great confusien in this i

rulemaking is that different participants will define the

issue and its key ele =ents in different ways. For example,

there will be different opinions as to what type of assurance

is needed to create a basis for " confidence," or as to what
i

degree of " isolation" is necessary, and for how many years,

to provide for "saf ety. " It will thus be necessary for the

Commission to analyce each filing to determine what definitions

and assu=ptions, stated or implied, are made which might affect

the validity of the conclusions drawn.

]
For the purposes of clarity, then, the task before'

the Commission may be viewed as embracing several distinct
,

elements . In order for the Commission to reach a determination

in favor of confidence:

A. The conmission must be confident
that nuclear waste will be safelv
disposed of by a civen date.
This recuires making 3 separate
determinations:

1) There nust be confidence that
disposal will be actually accom-
plished, nou nerely that it is
technically feasible;

i

-15-
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2) There m=st be confidence that .

the disposal will be safe;
and

! 3) There must be confidence that
the disposal will be available
by a civen date.

B. The Commission must decide that it
has the necessary confidence today,
based on facts which exist tocay. ,

i C. The Commission must have the highest
degree of confidence.

l. In this section, each of these essenuial elenents
:

of the issue of confidence is a=plified. Section III will
1

demonstrate that DOE distorts the issue, and fails in its

|
Statement to satisfy the elements necessary to any finding

i of confidence.

i A. The Commission Must Be Confident
i That Nuclear Maste Will Be Safely

Disposed of By a Given Date.

-

! 1. There M"st Be Confidence That
: Disposaa Will Be Actually

* Accomplished, Not Merely That
It Is Technically Feasible.

The issue before the Ccemission is not only whether

it is confident that nuclear waste can, from a technical point

of view, he disposed of. The issue, as stated in its notice

of proposed rulemaking, is the Commission's present confidence

,

i

1

|

-16-
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B

..
4

"that radioactive wastes produced by nuclear facilities

will be safely disposed of." 44 Fed. Rey. 61372-3 (emphasis

added). Thus, President Carter has urged the Commission to

provide its judgment on whether or not radioactive wastes

'can and will be disposed of safely." (Ref. 21, p. 5) .

Echoing the President's statement, his Ccuncil on Environmental

Quality said, in its April 15, 19 80 letter to the Co==ission

with respect to this rulemaking:

Nor should the NRC focus simply
on the question of whether it is
technically possible to provide
safe, ultimate disposal; it is
important for the public, the
Congress and the Executive Branch
to have the NRC's assessment of
whether safe ultinate disposal
will be provided as well as its
assessment of whether it can be
provided. (Imphasis in original).

DOE's National Waste Terminal Storage Pr: gram has recogni:ed

as well that "the resolutien of the waste disposal problem

requires a political consensus, a technical consensus, and

| a social consensus." (Ref 15, p. 5) . Scme of the non-

technical, institutional f actors which in and of themselves

should lead this Co==ission to determine that it lacks con-

fidence that safe c syvoel will be achieved are discussed at
,

pp. 68-76 of this Statement. The technical factors precluding

confidence are discussed at pp. 58-67, 77-101.

-17-
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Moreover, disposal of westso mocns disposal of *

all wastes, not just some wastes. Thus, the Commission must
.

be confident not merely. that one saf e repository can and

will be available, but rather that many safe repositories

can and will be available -- a sufficient number for all

of the presently existing cemnercial and def ense waste, for

all the waste that may be produced by existing nuclear plants
:

and ongoing def ense activities, and for all the waste which any

new plants would produc'e. This could require a large number

of repositories. Indeed, since USGS suggests reducing the
:f

ther=al lead of each repository to avoid some technical problems

produced by heat (preliminary Statement, dated April 15, 1980,

p. 10), it may be necessary to have a larger number of repositories,

each containing less was te and less heat, than initially en-'

visioned by DOE. In short, it may be that a dozen or more re-

positories will be needed just to handle the existing wastes plus

those to be produced by existing plants and def ense programs.*

DCE's scatement of position (hereinafter cited as " DOE Statement"*

or "S tatement") assumes that 3 repositories would be needed in salt
or granite. Statement, p. II-289. There must also be additional
repositories available to handle wastes which have to be retrieved
from other repositories. Thus, in 1976 ERDA planned to establish
6 repositories even though only one and a half repositories were
then thought to Le needed to house the anticipated waste inventory;
the extra space was provided so that " waste could be transf erred
in case of problems at other repositories.'" New York Times,
Dec. 3, 1976, IV, p. 7, col. 1. COE has also recogns ed the need
to be able to re-route wastes to other repositories if necessary.
See 99 62, 97, belew, and COE Statenent, p. I-25. Applying even

~a ? actor of 2, rather than the factor of 4 used by ERDA, the need
for backup f acilities would require 16 or more repositories to
be established.

In addition, as explained helcw at pp. 59-65, no potential
site can be finally approved for repository construction until actual
testing has been performed at the site. This means that a far
greater nu=ber of potentially eligible sites would have to be

: identified, approved, and explored.
1

-18-
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The question then is whether the Commission is cenfident today
.

that the necessary number of safe repositories can and will
,

be established.

In short, both technical and institutional difficulties

must be considered in deciding whether or not any repositories

will be established. The commission then must decide if it is

confident that many repositories will be found which meet
1

all the siting and technical requirements and which also gain |

public acceptance. As the IRG said of the institutional
1

difficulties, in a statement that could be applicable as well !

to the siting and technical constraints:

The level of difficulty of all these
problems could increase with the size
of the nuclear waste inventory and
its rate of growth. Institutions
that can cope on a small scale may
fail as the demands placed en them
multiply.

(Ref. 10, p. BS) .

2. There Must Be Confidence
*

That The Disposal Will
Se safe.

.

. The hazards associated with nuclear waste are well

known and need not be belabored here. As one court has noted:

Plutonium _s generally accepted as
among the most toxic substances
known; inhalation of a single
microscopic particle is thought
to be sufficient to cause cancer.

l
,

-19-
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Moreover, with a half-life of
25,000 years, plutonium must
be isolated from :ne environment .

for 250,000 years cefore 1: ce-
comes narmless.

Natural Resources Defense Council v. U.S. Nuclear Reculatorv

Commission ("NRDC v. NRC"), 547 F.2d 633, 638-9, rev'd and

rem en other crounds sub. nom. Vermont Yankee Nuclear Powe-

Corp. v. NRDC, 435 U.S. 519 (1978) (footnotes omitted)

(emphasis added) .
i

And, beyond being carcinogenic, plutonium alle

causes changes in the genes (Ref. 14 , p. 247). Thus, each
i

! affected individual could transmit unpredictable genetic defects

for generations to ecme. It is no exaggeration to say that ex-

posure of a significant number of people to the p'"'- * um from

a waste repository could threaten the genetic integrity of the

human race.

Other components of high level waste have half-lives

=uch longer than plutonium, and may require isolation for

millions of years. The Co= mission noted in its Table S-3

decision, for example, that Technetium-99 ha's a half-life of

213,000 years. 44 Fed. Reg. 45370, n.33 (August 2, 1979).

j Also having very long half-lives are 3eryllium-lo, Calcium-41,
t

| Rubidium-87, Zirconium-93, Palladium-107, Iodine-129, Cesium-135,
|

Uranium-233, 234, 225, and 236, Neptunium-237, Plutonium-242

and 244, and Curium-247. Because nuclear waste contains such

long-lived substances, DOE has acknowledged the need to isolate
1

nuclear wastes for up to one million years. (Ref. 1, p . 1. 9 ) .
'

-20-
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A method of disposal can be called safe only
*-

if it gives assurance of total isolation frem the environ =ent
for the million years or more that isolation is recuired. As

the MAS explained 23 years ago in a report prepared at the

request Of the AEC:

Unlike the disposal of any other
type of waste, the hazard related
to radioactive waste is so. crea
:na no element of coum sncule be
allcwet to ex..s: recar= nc safety...
Safe cisposal means ena: the waste
snail not come in contact with any
living thing.

(Ref. 6, p. 3) , (first emphasis supplied). EFA recently

affirmed the goal of complete isolation during the ha:ardcus
~

lifetime of the waste. 43 F.R. 53265 (No . 15, 1978).

The need to isolate plutonium and other radioactive

wastes frem the environment fer about n million years is most

troublesome. No society has ever attempted to plan that far

into the future, and no governmental institution has endured

so long. See pp. A3-50, below. One writer has ce=cented

that the entire recorded history of mankind is only a fraction

of the necessary storage time of plutonium, observing that

Neanderthal man appeared only aheut 75,000 years ago.

D. Farney, " Ominous Problem: What To Do Wiuh Radioactive Waste,"
.

5 Smithsenian Mag. 20 (1974), cited by the court in NRDC v.

NRC, 547 F.2d 633 at 652, n.54 (D.C. Cir. 1976) . It is

therefore necessary to develop a =ethodology that appears

fool-proef, i.e. , that has no detectable risks or flaws.
;

-
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of course, even suen a methodology will carry

with it very grave risks and be subj ect to unancicipated .

accidents. It will be subject to the uncertainty posed

by our inability to predict geologic or human events even

thousands of years from now. But to ecmpromise our standard

at the outset, to accept a methodology already known to have

gaps and deficiencies, is to invite disaster. Such a weak

methodology is more than likely to fail during the very

long period under censideration.

.

President Carter has cr=mitted the Administration
,

to work toward achieving a truly safe methodology. In his

February 1980 message to Congress, he said: "My paramount

objective in managing nuclear wastes is to protect the health
~

and safety of all Americans, both now and in the future."

(Ref. 21, p . 1) . The Prec: dent added: "We will act surely

and without delay, but we will not ce= promise our technical

or scientific standards out of haste." Id. at 5.

3. There Must Be Confidence
That The Disposal Will Be
Available 3v A Given Date.

The Cc= mission must decide that it either does

or does not have confidence today that nuclear waste will be

safely disposed of by seme seecific date. The relevant date
i

should be the time by which disposal f acilities "are needed."

:

.
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44 Fed. Reg. at 61372-3. As an outside limit, the Court
.

of Appeals identified the year 2007 becaus?. one cf the two

power plants whose license mnendments were before the Court

happened to have an operating license which will expire in

'
that year. However, there are a nu=her of power plants in

the United States whose operating licenses expi::e prior to

2007; Yor example, the license for Dresden-1 expires in the

year 1996 (Facility Operating License i DPR-2); for Yankee

Rowe in 1997 (License ! DPR-3) ; and for Big Rock Point and

Humbolt Bay in the year 2000 (License ## DPR-6, DPR-7) . Had

any of these specific plants been before the Court in State

of Minnesota, it is clear that such earlier dates would have

been identified as relevant.

More fundamentally, it is clear frc= the record |
)

below that the Cenmission itself, in using the phra:e "when )
|

needed," was not referring to a date so f ar into the future.

Thus, in its 1977 policy statement, the Commission clearly

contemplated a repository license application in 1980 and

facility operation soon thereafter. 42 F.R. 34393. The

Appeal Board below interpreted the phrase "when needed" to

1

=ean "well before the termination of either the ?rairie Island |
- ;

|or Ve:. cont Yankee operating licenses," 602 F.2d at 416, and

explaaned: |

|
|

It is highly improbable that,
by its reference to "when needed",
tne Co==ission had in mind a date
even approaching the years 2007-

-23-
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2009 (when the Prairie Island and
Vermont Yankee operating licenses:

! are due to expire) . -

.

7 NRC at 51 n. 10. Thus the Co= mission should not

mechanically and arbitrarily assume for the purposes of this j,

|proceeding that the waste disposal f acilities are not "needed"
|

Iuntil 2007. Rather, at the outside, the Commission should

chcose 1996 as the deadline since reactor operating licenses

begin to expire in that year. It then should decide whether
|

or not it is confident that disposal will be available by |
|

1996. j
1

3. The Coe=ission Must Decide |

That It Has The Necessary |
Confidence Today, Based on
Facts That Exist Todav. j

It is insufficient for the Cc= mission to decide i4

that a basis for confidence may ccme into being sometime in

the future. The issue is whether the Cc= mission is confident i

today, based on the facts that exist today. Confidence cannet
,

be based on hope, wishful thinking, an oped-istic fra=e of |
mind, or absolute belief that science will overcome all technical

'
problems and that institutional problems will evaporate. It

l
must be based on facts that exist today. The long search for |

1

disposal methods and facilities described above a= ply demonstrates )
the unreliability of wishful thinking and the havoc it wreaks

upon atte= pts at rational planning.

-24-.
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Th4 requirement of a factual standard marks a
.

departure from the Cc= mission's prior basis ft for=ulating

nuclear waste policy. In 1977 the Cc= mission, without a

" actual record, expressed confidence in ultimate waste

disposal based solely on the ground that the Federal Governmenc

was then working on the problem, just as DOE is working on

it now. The Commission cited ERDA's " dramatically expanded"
.

program for repository development, and its " programmatic EI5"

en waste management then in preparation. On t.No basis cf a

stepped-up program for site selection, ERDA uas " expected to

apply to the NRC for a license for such a facility in early

1980 or before." The Commission concluded:

Thus, there is now a coordinated
Federal program to develop an
actual disposal facility.

.

42 F.R. 34393 (July 5, 1977) . The decisions of the licensing

appeal boards which were reviewed in State of Minnesota relied

heavily on the above-quoted language in refusing to develop a

formal fact-finding record on the issue of waste disposal.

7 NRC at 49-51. By remanding and directing the Cc= mission

to hold this rulemaking proceeding, rie Ccurt of Appeals made

it clear that the bare existance of a " dramatically expanded"

and " coordinated Federal program to develop an actual disposal

facility," combined with NRC's engeing development of licensing

regulations, did not by itself constitute a factual basis for

confidence.

-25-
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Thus, the Co= mission =ay not find confidence

merely because DOE is working en the prch_-m. and presents -

a plan of action with hopes for technical progress. Rather,

the Commission must look behind and beyond the plan to

ascertain whether f acts exist today which justify a conclusion

of confidence. In the words of Jude Tamm, concurring in

] NRDC v. NRC, 5f? F.2d at 658:

(NEPA] forbids reckless decisions
to mortgage the futre for the
present, glibly assuring critics,

that technologic al advancement can'

be counted on to save us frem the
consequences of our decision?.

. C. The Commission Must Have -

! The Highest Degree of
1 Confidence.
.

Defining " confidence" for this proceeding requires
,

2 an analysis of the implications of the rulemaking. If the

Co= mission makes a finding of confidence,-presumably the

result will be a ;reen light for licensing new nuclear plants

and permitting amendments to waste storage licenses. As we,

! have see.:, the growing inventory of nuclear waste includes

highly toxic plutonium and may o'ther radionuclides which are

dangerc2s for a million years. The challenge of providing for
i

safety over such a long period is unprecedented, and the

#

consequences of unsafe dispcsal could be staggering. See

above, pp. 19-21 3ecause of the recognized ha:ards, we

submit that the highest degree of confidence is called for.

-26-
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At a minimum, in the words of the IRG, "a high degree of
,

assurance" of safe disposal would be required (Ref.10, p. 42) .

This Commission's prior declarations of confidence

in saf e disposal are not entitled to 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. Moreover,

in July 1979 two members of the Commission, in separate

opinions in the Table S-3 proceeding, questioned the policy

of confidence. Ccenissioner 3radford expressly disassociated

himself frem it, and noted "the past record of the Commission's

obsessive need not to know about the uncertainties regarding

ics waste disposal assumptions." 44 Fed. Reg. 45373 (Aug. 2,

1979). Cc=missioner Gilinsky also rejected the optimistic
|

view on safe disposal of nuclear waste, saying:
|

No such [ waste] repository has yet
operated. The prospective construc- ''

tors of such a repository have not -

yet agreed on a design or even chosen
a geologic medium. It seems anomalous,
at this stage, for the regulators to
express more confidence on this score
than the repcsitory designers and |
builders themselves have expres~ ed.s

1

_I_d, at 45374.
)
!

i

,
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II*. DOE DISTORTS THE ISSUE
BEFORE THE COMMISSIOM. .j,

The Department of Ener y here e.xpresses a kind

of " confidence" in safe disposal that is totally different
.

from the confidence that the Comnission must have. This is

because DOE's presentation of the issue to be decided fails

to meet each of the essential elements set forth above
!

(Section II) .

A. COE Has Not Shown That Muclear
Waste Will Be Safely Disposed
Of By A Given Date. ,

1. DOE Has Not Shown That Safe
Disposal Will Actually Be
Accomplished.

_

At the very outset, COE seeks to shift the issue

away from whether or not wastes will be disposed of. It

purports to define the objective instead as whether its

program will result in " licensed waste disposal systems."

DOE Statement, p. II-1. This in turn is defined as a finding

.

that the Department is able (1)
to understand and address the
technical, social, poistical
and institutional aspects of
waste managenent; and (ii) to I

use the results from its program
to develop licensed systems for
the disposal of spent fuel in
a time frane which is responsive
to national needs.

-29-
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(Ed., emphasis supplied) .
..

The issue in this proceeding, however, is whether

the warte will in f act be disposed of, not whether DOE will

obtain a license. Even if a license were ulti=ately obtained,
1

DOE could fail to establish the needed number of permanent

repositories because of technical problems or in situ tests
which subsequently reveal the unsuitability of the sites.

Technical problens aside, DOE could be unable co utilize any

license it might receive because of public opposition or i

other institutional obstacles. To frame the issue solely !

in terms of whether or net Dor will get a license, therefore,

1
=isses the point. Even so, the license question at this ;

|time is too speculative to address intelligently -- not only
j

l
because there are data gaps and no sites have been selected, ;

1

|

but also because the NRC regulations are in preliminary form !
!

and the underlying EPA regulatiens have not been issued. l

The question as posed by DOE, therefore, is not only the wrong

question, but is also i=possible. to answer in any meaningful
way.*

,

1
l

.

The quotec caterial from DOE's Statement is an example of*.

the DOE doubletalk intended to obscure the weakness of its case.
DOE must prove that it will overcome and resolva all technical,
social, political and institunicial problems. fut the Department
makes no claim that it will, hiding behind the empty phrase.
" understand and address".

-29-
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2. DOE Has Not Shown, And Does i
Net Even Claim, That Disposal

,

Will Be Safe For The Necessary
Period.

In its draft impact statement, DOE said that

nuclear waste has to be isolated for up to one million years.

(Ref . 1, p. 1. 9) . This is because plutonium and other

components of waste have half-lives of tens of thousands

to hundreds of thousands of years. See above, pp. 19-20 .

Yet its Statement of Position f ails to demonstrate, or even

to clain, that such isolation can be accomplished.
.

DOI now takes the absurd position that, for the

purpose of finding confidence, isolation for only 10,000 years

is sufficient -- and indeed DOE predicts isolation for only

that long. (S tatement, pp. I-14, 20). That period, however,

is a mere 1% of the time for which isolation is needed for
safety, by DOE's own reckoning. There is simply no rational

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

for finding confidence in safety when the scientific con = unity

knows the necessary period for safety is in truth 100 times

longer. The f act that DOE does not ever predict isolation for
.

the necessary period is e.: admission of lack of confidence in

safe isolation.*

i

i.

In any case, DOE fails to demonstrate a factual basis for*

j confidence even for the inadequate 10,000 year period.

|
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Moreover, DOE does not deny that releases of
.

radiation from repositories will occur, but rather asserts

that any releases will be small and comparable to releases
:

experienced by members of the public in the course of

engaging in con =en activities. The basis for this assertion

is apparently that the repositories will have to meet NRC

and EPA regulations, which will require that the repositories
.

be constructed to insure safety.

The essential flaw in this circular argument,

of course, is that there is absolutely no reason to assume,

as DOE does, that regulations can prevent breaches in the

future or guarantee that any breaches will be small. On

the contrary, if the repository is b cached, then, regardless

of what the regulations say, common sense indicates that the

releases are likely to be large. First, anong tha most serious

and likely causes of a repository breach are human intrusion

and groundwater entry. (See pp. 49, 8 3,P ' ,w. ) If future

generations drill into the repository at all, they are likely

to breach it quite dramatically, leading to a substantial re-

lease of radioactivity. Similarly, once wr.cer establishes

an escape route from the repos.cory to the biosphere, there

is more reason to think the migration of wastes will continue

and indeed grew than that it will =ysteriously ubside. 2n

short, when a closed system springs a leak, everything inside

-31- .
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can get out. And the likelihood of significant releases

; is compounded by the f act that during the course of a -

..
,
2

: million years not just one but many, many breaches can

I occur, each one capable of releasing significant radiation

! -- either abruptly or gradually. Viewed in this light,
;

j DOE's claim that any release which occurs will be det mini =us

is pure fantasy and =ust be rejected.

b

But even if we assume for the sake of a;gument

uhat releases from the repository would not exceed NRC and
'

EPA regulations, this too would not assure saf ety. Fer one
.

thing, the regulations have not even been issued, so there

can hardly be confidence today that an as yet non-existent

repository will some day meet some as yet non-existent standards.

' Mor' over, regulations and policies are of ten found inadequatee

in light of experience. The Commission had to confront that

situation af ter the accident at Three Mile Island, with the

result that safety regulations have been revised in light of

the Lessons Learned Reports. In addition, the Commission has

decided to hold hearings ained at reducing the risks of occupa-.

tional radiation doses in NRC-licensed activities; EPA will
,

conduct similar hearings. 44 F.R. 10388 (F eb. 20, 1979);

44 F.R. 53785 (S ept. 17, 1979). Thus, even if a proposed re-

'.
pository could meet regulations to be adopted by NRC and I?A,

that would be no assurance of safety. Indeed, no regulatory

agency has previously attempted to issue regulatiens to insure

'
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safety for a one-million-year period. The regulations to
.

be issued, at best, will represent the agencies' best current

guess on how to do the job, but will hardly be a basis for
l

confidence in safety for even the 10,000-year period cicec

by DOE, let alone the necessary million-year period. '

Moreover, issuance of regulations is not tantamount )
-

to a declaration of confidence. IPA, in issuing regulations, 1

would not be deciding that it has confidence in safe disposal |
|
2

for the necessary period. It would be saying only that its !
i

regulaticas are the best it can cio, given present-day data !
I

gaps. The Court of Appeals has required that this Cem=ission

determine its confidence, and the task cannet be evaded by ;

relying on regulations to be issued by EPA.

As previously noted (p. 28 ) , DOE frames the issue

in terms of licensability of its repository. But the possible

existence of a license is not proof of safety. After all,

Three Mile Island-2 had a license at the time of its accident,

as have other nuclear plants where mishaps have occurred.

I The nuclear plants whose operations have been suspended by the
1

Commission over the years for health and safety reasons have had
I

licenses. Therefore, whether or not DOE gets a license for a

_ repository -- itself an uncertain thing -- is irrelevant to the

safety question.

Finally, DOE's definitions of isolation and con->

tainment are so watered down as to be unacceptt ale . " Isolation"
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! by the near field is defined to mean "insuri' that any

nigration of radionuclides through the near field will be -

very slow". However, "very slow" is not defined, and hence3

this definition does not establish true isolation. "Contai=nent",

; is defined as something which "should be virtually complete

during the period when radiation and thermal output are dom-
-

. inated by fission rreduct decav". _I_d . , c. . II-7. "Virtuallv. ".
.

is not defined, and the period in question is only hundreds
.

of years -- a tiny fraction of the 10,000 year period DOE

claims is sufficient to provide a basis for confidence, and

an even s= aller fraction of the million-year period for which

- isolation is truly required. Later, we are told that the near
2

field of the desirable repository provides containment "by

min d '"g the likelihood tha* circulating groundwater willd

.

contact the waste package." Again, " minimizing" is undefined

and thus this definition does 'not insure containment.

Thus, all of these definitions fall far short of

the true isolation required to protect public health and safecy,

a standard evident to the NAS 23 years ago and affirmed recently

by EPA. (See above p. 21 ). In fact, a majority of this :

Commission, in the Tr.ble S-3 precaeding, assumed that there would
'

.

be absolutely no release of radioactivity from a permanent

nuclear waste repository after sealing. 44 Fed. F.eg. 45362 at

45367-9 (Aug. 2, 1979). The standard should be no weaker new

that the Cormission f aces the issue head on in this proceeding.

.

|
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3. DOE's Projcetion of A RIpository 3y
The Year 2006 Is Contrived And
Unreliable.

.

DOE's projection that a repository will be avail-

able by the year 2006 appears contrived to meet the suggested

deadline of 2007 in the Staue of Minnesota v. NRC ruling.

Moreover, DOE projects only one repository by that date, while

conceding that many repositories will be needed. No outside

date is given as a deadline by which all necessary repositories

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

The projected date for repository availability has

again and again been postponed, from the early 1960's predicted

by the NAS to the mid-1970's predicted by the AEC, to 19 85, to

1988, to the early 1990's, and now to some date between 1997

and 2006. Moreover, the longest postpone =ents in the projected

date have occurred most recently; even as late as 1976, operations

were projected to start in 1985, 9 years hence, as compa7ed with

today's projections which look 26 years hence. It is obvious

that the 2006 deadline may again be postponed.** In short, the 302

As previously arguec (p. 24), the Ccemission should net gear*

this rulemaking to that artificial date just because the operating
license involved in that case will net e::pire until 2007.
Instead the Ccenission should select the yeer 1996. Consequently,

. DOE's susgestion of 1997 as the earliest possible date bv which.
1

i the first rec.ositorv. could oc. en is , on its f ace, unsatisf actory.
,

t

An editorial in a periodical of the nuclear industry hasi **
I
'

observed: "Thers should be no surprise at all when the next
delay, or the ene af ter that, is announced." Nuclear News,
June 1978, p. 35.

<

{

!

i
.
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Statement in this proceeding =ay be no =cre reliable than

previous hopeful plans announced by the Government ever the ,

course of nere than twenty years. If history is any guide,

there is considerably more basis for skepticism than for con-

fidence about fruition of the plan in the 'd e designated.

The illusory nature of DOE's date is highlighted

by the agency's recognition that many data gaps exist and )

g situ testing is needed. COE has chosen to assume that the

gaps will be cured, the testing will not uncover new obstacles,

and institutional problems will go away, but these cannot be

predicted to occur at all, let alone by a given date. The

notion that everything will'f all neatly into place by 2006

is totally divorced from reality. Indeed, it is inconsistent

with COE's own view expressed only last year. In commenting
,

en a report issued by the General Accounting Office in June 1979

en the need for spent fuel storage facilities, DOE said that it

was not then possible to develop specific time frames for the

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

time frames is no easier now than it was last year, ruu DOE has

nonetheless apparently contrived an artificial date solely for

the purpose of this proceeding.
.

3. DOE Says That A Basis For Confidence
Will Arise In The Future, And Will Be
Based On Facts Which It Ecpes Will
Exist In The Future.

Repeatedly throughouu its Statement, DOE cffers

premises that at seme time in the future a basis for confidence

~

1

|

I

| . -36-
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will amerge in sc=e aspect of the plan of action: ,

:
,

:
,

- Ccnfidence in the suitability of the :

repository will be hi=h at the time
vasta emplacanent operations-
commence...

e e e-

l

The Department's approach ensures... '

that a hich confidence in safety
will he a::ainec.... :

1
* * *

l

Site and host rock characterizatien :

will be carried out using state-cf-
the-art technieues which will erovide
confidenFe n she characterization
of geologic and hydrologic conditions
existing at the site.

(S tatenent, pp. II-280, II-299, II-300-301) (emphasis supplied) .

These are ne more than prc=ises, of a type that have proven

illusory in the past, that at some time in the future there will

be a factual basis for what now is blind confidence. The

Cc==ission, however, is charged with dsciding its degree of

confidence today. It cannot assune that the results of the

proposed experiments will achieve everything DOE says they will.

It must instead '4 d* 4'self to deternining its confidence today,

based en the cbjective facts known today.

DOI's' Statement of position sets out a proposed

plan of action toward development of a geologic repository.

However, a written plan of action is no basis for confidence

that the plan will be i=ple=ented as written, or that the

-37--
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result will assure public safety. As noted above (p. 25 ),

the Court of Appeals has ruled that similar plans by DOE's *'

j predecessor were no basis for confidence -- and, indeed, hose
.i

i. plans f ailed to =aterialize.

Further, as more fully appears in Section IV,

below, p. 77 , DOE recogni:es that significant technical
'

. data gaps now exist concerning geologic disposal. The
,

i Department's response is twofold: first, research and de-
.

| velopment which will be done in the future will reduce
1

| the data gaps and thereby proviic the basis for confidence;
;

| and, second, the sheer diversity of programs underway ensures
.

1

! that enough of them will succeed to provide confidence.
!

| (S tatement, pp. II-160, 298, 302.) -

DOE's reliance on methodology still to be developed
,

is reflected in the following passages:
,

(T]echniques for efficient seal emplace-
ment methods, quality assurance tech-'

niques, and in situ characteri:ation,

; of seals wi1I be ceveloned.
.

;

. . *,

Systems will be desiened such that,
in the even c:: acc:. cents, involuntary

i exposure of bcth workers and the general
public will be minimized.

S tatement, pp. II-185, II-279 (e=phasis supplied) .

,
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once again, these hopes are no substitute for a
.

! factual basis for confidence. We sinply do not know whether

further research will lecd to progress on the geologic repository

concept, as envisioned by DOE, or whether it will instead reveal

new obstacles tending to undermine the proposal. Research

could lead to bad news, as indeed it 'ias on more than one.

occasion in this very field, rather than to good news. Also,

diversity is clearly no answer since it is very possible that

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

criteria.

DOE's confusion between fact and hope is aggravated

by the agency's lack of objectivity about nuclear waste disposal,
|

which has been recognized by sister agencies of the Governnent. I
:

1Its optimistic conclusion in the draf t GEIS that waste disposal
J

can be acce=plished safely in geologic fornations was questiened |
l

by NRC staff, which suggested "rescructuring the GEIS to support

a more modest conclusion." (Ref. 7, p. 1) . Similarly, the

Department of the Interior -- the agency that enccmpasses the.

USGS -- said that the i= pact statement was " biased in its

technological optimis=" (Ref. 3, p. 3) . Interior also charged
.

that DOE chose to rely upon the judgment of " experts" who shared

the prejudices of DOE and the " pro-nuclear industrial-gever==ent

sector," to the exclusion of disinterested p cfessionals e=picyed

by other governnent agencies, academic institutions or environ-

mental groups. Id. at 7-8.

-39-
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Perhaps the clearest rebuke to 00E and its
.

predecessors came in President Carter's message to Congress

in February 1990. The President there declared that "past

government efforts to manage radioactive wastes have not

been technically adequate." (Ref. 21, p. 1) . Mr. Carter

cancelled the proposed Waste Isolation Pilot Plant ("WIPP")

near Carlsbad, New Mexico, saying that further investigation
.

of geologic media and sites was needed before any site could

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

In short, DOE's expressed confidence, unsupported

by fact, is basad on bias and/or hope, and cannet support a

finding of confidence by t.Me Cornission.

C. DOE's Proposed Standard For Confidence
Is Inadequate In Light Of The Enormity
Of The Risk And Gravity of The Dancer

The Cc==ission should squarely reject the standard

proposed by DOE based on "the preponderance of available

technical evidence as interpreted by obj ecuive experts in

the field." (S tat: ent, p. II-9). For one thing, DOE has

been known to rely on " experts" who are not "obj ective . "
,

; See abcve at ;, 39, Moreover, a mere preponderance cf

the evidence is insufficient because an erroneous conclusion

by the Commission could have consequences that are calamitous

for future life on earth. Thus, if a Connissioner believes

that the weight of evidence tips only slightly toward confidence,

_
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his vote should be for no confidence,* .,

|
,

I

|
,

1

|
,

i

l
i

l
i

!

,

|

|

In :s s tatement of Poss: en in this croceeding USGe"

expresses confidence in ultinate disposa' , but is unable1 t

;C 7 ve a date -- and therefore expresses no confidence,

.;a. repos_ tories will exist even bv the vear 2007 (p 7

'_ piso ignores the institutional obs tacl'es to recosikohv)
s,,._.}f - ,*erming them "significant (but] outside'the scoce

iC- -- s _ _ _.ng (p. 9) . It therefore is not even add ess~~-
the question of whether a repository w '' n''i atelv bei

establ shed, but only the technical eessibility. Fir-w^e~~-ore'
USGS acknowledges and outlines =anv caos da 'echr - 'i

y.%ng-.andtheresearchthatmuststillbedonYa~
"'

edge -- in-.

C-";- 3 situ testing (pp. 9 12). Indeed, it indicates

,- a , con:1 ence will not ccme before successful in situ
;,es,-.}g -- something which is years or more in tee tu:ure.-

-"ere.o-a, _ts conclusion that safe disposal will scme dav
.e ava__able -- although not necessarily bv 2007 - is based I

~

Cy,7nexistingfactbutonhope, and fail's to satisfv the
c,-- ca_ elenents of the confidence issue f acing this'
Commission.
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IV. THERE IS NO FAC"UAL BASIS FOR
CONFIDENCE THAT MUCLEAR WAS*Z

*WILL BE SAFILY DIS?OSED OF IN
REPOSITORIES 3Y ANY GIVIN DA*E.

This section demonstrates that there is no factual

basis for the Commission to have any confidence that nuclear

waste will be safely disposed of by any given date. The

reasons that no such basis for confidence exist are:

A. Radioactive waste disposal presents
a unique challenge, because it is
necessary to predict f ar into the
future, yet we are not able to do
so;

3. There are serious technical and in-
stitutional problems that preclude
confidence that even one satisf actory
site, let alone the sufficient
number of sites, will be selected;
and

i C. There are a myriad of defects, un-
certainties and gaps in the many|

technologies which will be needed
to implement waste disposal.

Each of these three areas is discussed below. Al.thouch DOE 's-

| Statement is filled with conclusory expressions of confidence,
|
'

it will be seen below that in fact DOE's Statement, upon careful

reading, csncedes a great many of the specific factors which

show that there cannot be a finding of confidence at this time.

The data gaps are further spelled out by USGS and by various

other reliable sources, pri=arily reports and studies recently

published by the Govern. ment.
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A. Radioactive Maste Disposal Presents
A Unique Challenge, Because It Is

.

Necessary To Predict Far Into The
Future, Yet Me Are Mot Able To
Do So.

Never before have science and technology been

called upon to develop a safe nethod for disposing of deadly

substances in such a way that they will remain isolated
-

from the biosphere for up to a nillion years. As DOE

observed in its Statement:

l
The unique requirements of radio- 1

active waste =anagenent have I

generated the first demands for 1

applying long-ter= geologic pre- l

dictions.

1

S tatement, p. II-102. NRC staff has said that " geologic dis- |
1

1

posal' is an enuirely new enterprise -- no experience e: cists

with geologic disposal." 45 ?ed. Reg. 31395 (May 13, 1980).

Yet it is not simply that we have no e:cperience in meeting
.

such a challenge; =cre fundamentally, the very requirement

that our actions today assure the safety of our descendants

for tens of thousands of generations is inherently fraught
.

with great uncertainty. As DOE has explained:

A pri=e unceruainty in conventional
geologic disposal is verification
of the safety and reliability of the

,

concept in the long tern. To verify
the sadety and reliability with
certainty would require observation
of the repository throughout the time
the enplaced wastes have the potential
to jeopardi:e the public health and
safety. The ability to assure obser-
vation for such a time is cletely beyond
any human experience. The use of analytical
models and in situ testing then beccme
an essential first step for predicting
the long-term safety and reliability of
a repositery.

..

, ,, , _ _- _ - . ,, , . . , . -. --



, .

.

(Ref. 1, p. 3.1.239).

.

Despite the inherent difficulties in long-term

prediction, 00E has recognized the importance of such

prediction:

,

.

Since HLN dispesal systems will

'

be required to function far into
the future without active assis-
tance frem man, the ability +:,
assess and predict long-tern
system performance is a key
factor in determining licensability.

* * *

Confidence in the capability of a
technology requires that its per-
for=ance be predictable by currently
available techniques.

S tatement, pp. II-3, II-18.
.

Ths fact is, however, that we are simply unable

to predict long-ters geologic processes. This inability has
,

been recognized both by DOE and by the USGS. The latter has

terned geology itself "a retrodictive rather than a predictive

science," (Ref. 4, p. 11) and has observed:

[U] se of the geologic record to predict
future events is a fornidable task.

* * *

The past rates of occurrence of geologic
events and processes have varied widely
over time and there appears to be no
clear philosophical basis for determining
rates for these events or processes in
the future.,

(Id., n. 11). DOE has acknowledged that "many important aspects--
,

|
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of the evolution of the lithesphere . . . are difficult, -

if not i=possible to forecast," and that " simple projection

into the future from local geologic history alone is not

a satisf actory basis for repository site selection."

(Ref . 1, p. 3.1. 22) . Moreover, according to DOI:
!

Much basic knowledge about geologic
processes, their interactions and
particularly their time of next ,

occurrence is lacking for certain |

types of events over the time periods
being considered. The events are
those that would be possibly dis- i

*

ruptive to a repository. . . It is
'

questionable how much these problems
can be resolved in the near future,
and there will always be some un-
certainty which must be considered
in the repository design.

(I_d . , p . 3 .1. 5 0 ) , i_

Nor does DOE see a quick answer to the problem
|

of predictive uncertainty: !

,

1

"Some events and geological processes
mav not be resolvable in the next decade
or two to One cegree of certainty pre-
sently felt to be necessary to time
periods of hundreds of thousands of
years and longer."

(Ref. 1, p. 3.1. 51) (empharis supplied) .*

i

:
1

* In view of :nese candid acknowledgements appearing in DOI's<

draft generic IIS on ccemercial waste management last year, the
Ce..aission should view with the utmost ske=ticism DOI's cresent

'

| claim that the " geologic principle of uniformitarianisn" is a
| basis for confidence today. See Statement, p. II-101.
|

.

,
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Thora aro a nu=ber of kinds of geologic events

which are important to be able to predict over a long future
,

period. Iarthquakes are perhaps the most obvious. In fact,

a major breach of the repository as the result of a severe

earthquake "would release snou7h radiation to make the site

uninhabitable if the event occurs within the first few thousand
,

yea:s." (Ref. 29 , p . 1-18 ) . Our historical records of

earthquakes, however, go back only 200 to 300 years (Ref. 4,

p. 11; Ref. 5, p. 37) . These records si= ply do not enable us

to predict future earthquakes for thousands of years, let alone

a million years.

Earthquake prediction suffers not only f cm-

a lack of data but from a lack of reliable theory as well.
~

The theory of plate tectonics holds that earthquakes are

concentrated in belts, and occur infrequently in the large

stable plates of the United States. However, the "New Madrid"

earthquakes, among the most violent earthquakes known, occurred

in the North American stable plate:
|

.

| F:cm 1311 to 1812, a series of hundreds
of earthquake shocks devastated the
central part of the Mississippi Valley
...Three very large shocks...were felt

- over two-thirds cf the United S tates .
In Washington, D.C., 1300 km away,
sleepers were awakened, dishes and
win ows were rattled, and walls were
cracked. . . The vibrations rang church
bells in Boston. The earthenakes caused
maior chances in tococraenv over 130,000
scuare r.11cmeters.... The course of the
. Mississippi ar.*ef was changed.

| -(Ref. 13, p. 51) (e=phasis supplied). The history of large
1

earthquakes in the United States "does not give a useful

-46-
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indication of where future earthquakes might occur," except

*

in certain regions of high frequency earthquakes. "At the

present time we have no way of predicting the likelihood

of such an occurrence (as the New Madrid Earthquake] in

the supposedly stable plates." (Ed., pp. 51-52).

The problem of predicting seismic events is

ccepounded because, as DOE recognizes, the building of a -

repository could itself increase the risk of faulting:

Fault movement could also result
from repository placement in several
ways: from changes in the stress
field due to the geomety of the re-
pository cavity, frem added ther-
momechanical stresses due to heating,
or frem influx of water along a fault
plane.

(Ref. 1, p. 3.1.27)

Another problem is that continental re-glaciation

has "a very high probability of occurring within the time peried

of concern," and could bring with it faulting, flooding, and

dramatic changes in clinate. (Ref. 5, p. 3 8) . For example,

the effects of a shift frem arid to rainy climate upon the

hydrological regime of a waste repository has been "largely
ignored in current risk assessments of repositories such as

Hanford and the Nevada Test Site." Id. DOE has stated that in-

undation by rising sea level, creation cf lakes, and fer=atien

of ice sheets are sufficiently likely to occur that their

effects should be assessed for each region of the United States.

(Ref. 1, =. 3.1.27; _sse also c. 1.14 ) . If the top of a. .

salt dome repository were accessible to sea-water, a large

.

B*
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quantity of salt could dissolve and the waste could
.

be a:cposed. (Ref. 5, p. 29) .
. . .

Penetration of a repository by groundwater is

considered by CCE to be a "potentially significant release

i
and transport process" which would bring nuclear wastes

i into the biosphere and thus into contact with human life. |
l

(Ref. 1, p. I.1). In fact, in its Statement in this pro- '

i

ceeding, DOS states:
|

1 !
*

Knowledge of groundwater hydrology
is perhaps the most important require-2

ment for understanding the long-ter= l
; behavior of a mined geologic repository. '

The transport of radionuclides away
i from the waste-emplacement :ene by
| moving groundwater is by f ar the most

likely mechanism by which radionuclides
might migrate from a repository to the.

biosphere....

Surface water must also be evaluated as
a potential source of flooding during
epository operation.

.

) (S tatement, pp. II-76, II-77) . And, since water is almost

universally presenu in the underground, no rock formation can

be considered to be completely impervious to water entry.
(Ref. 20, p. 521). A report prepared for the NRC. concurs:

!

Seams within the salt can be quite
| permeable and hence could possibly
i provide a major pathway for water

or waste movement. Even if these
features are found to be initially
quite dry... there remains the
potential for future water intrusion.

(Ref. 9, vol . 4 , p . 7-12 ) *

* The adverse effects of groundwater entry are further discussed
below at p. 83.

-48-
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In addition to unpredictable changas in the
,

physical characteristics of the repository environment,

future hunan activity must be considered:

It is clearly impossible to predict
what the world will be like 50 years
from now, let alone in several
centuries.

(R ef . 19, p . 4 3 ) . DOE has recognized as much (Ref. 1, p.

3.1. 6 2) , and accepts the " general consensus" that "wea cannot
,

rely alone on the continuity of existing governments and

institutions over this long time period to inrare isolation

of the concentrated wastes." (Ref. 2, p. 7.1). In the area

of land use, DOE has admitted that our predictive capabilities

beyond even 100 years are " virtually non-existent." (Ref. 1,

p . 3.1. 25) . Future generations might forget that a particular

site is a repository (Ref. 20, p. 521). Or, they might prospect

for salt (ii. at 522) : Significantly, 95 of the 263 salt domes

of the Gulf Coast region have already undergone industrial de- |
|

velop=ent. (Ref. 27, p. 174) . People might also prospecc for
i

cil, gas, sulfur, potash, or other commercial =inerals which |
1

tend to be near salt deposits (Ref. 3, p. 6) ; or for the j

uranium and TRU elements that'were buried at the site (Ref. 5,
'

p. 35). They might also dig to satisfy archeological ct.riosity

(M). In the words of the E?A Panel of Scientists:

Man's unpredictability f ar outstrips
| most of the imagined geologic ha:ards
; we can foresee, and we doubt that it

is amenable to neaningful probability
analysis. (Ref. 5, p. 3 5) .

I
1
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The severity of the hur2n intrusion problem was:

stated by NRC staff, as follows: ")

Simply stated, human intrusion cannot
be prevented; In spite of all efforts

4 to avoid sites which may prove attractive
~

to humans, there =ay be deliberate or
inadvertent intrusion.-

45 Fed. Reg. 31398 (May 13, 19 8 0) .
i

|

Significantly, COE has no answer to the probleh.s
1

1

posed to the repositcry by possible human intrusion. The

Department admits that " work is just beginning in this area

and there is much to be learned" (S tatement, p. I-18) , yet
j

it concludes without analysis that the problem could be reducedi

to an acceptable level. This is just one of many areas in

which DOE's case is based on fantasy rather than a factual

basis for confidence. COE also contravenes its own stated

objective to isolate the environment from the effects of

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

p. II-9) .

Because of the impossibility of predicting

geologic or human events with any certainty for the period

of necessary. isolation, DOE purports to rely on risk assessment

j models for its cenclusion that disposal will be " adequately"
safe for.10,000 years. Unfortunately, however, these risk

( assessments are very tenuous and suffer frem a lack of
!

essential data. They cannot justify cendidence in predictions

for 10,000 years, let alone a millien years. As the IRG

has said:

--

- .- - , , , - . , . , ,-
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Uncertainties associated with risk .

assessment derive from lack of data,
lack of experience, inability to
identify all release mechanisms
for radionuclides, the natural
variability in physical properties
of geologic 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 repository viewed as parts of an integrated

system of activity. As DOE explains:

All of (the] analyses (of the com-
ponents of the waste disposal system]
are strongly interrelated and must
be considered together in predicting
the perfor ance of all or any of the
components of the disposal system.
In order to make quantitative pre-
dictions, analyses like these re-
quire the use of mathematical de-
scriptiens, called models, of the
phenomena. Before the medals can
be used with conficence, enev mus* ;
ce developec anc verified.

(S tatement, pp. II-201 to II-202) (emphasis supplied). The

fact is, however, that these models have neither been developed

nor verified. Modeling analysis of effects on the environment

near the repository is "just beginning." (Ref. 15, p. 57).

" Realistic modeling of flow in fractured rock and of possible

geochemical reactions remains to be achieved," says the IRG, "and

this will undoubtedly be necessary before site suitability

analyses can be made." (Ref. 11, p. 19) . COE admits

-51- _
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that developed and/or verified models will not be available
,

until 1983.for overall repository performance, 1985 for

waste-rock interaction, and 1987 fer ther=omechanical im-

pacts on ground water. (S tatement, pp. II-203, II-222,

II-219). The development of detailed, accurate hydrologic

models will require " considerable time." (gi. , p . II-9 8 ) .

The requirenent of verification, of course, is

not =erely a formality; it is a substantive requirement

that all steps in the verification process lead to positive

results . During the verification process, facts may be

i revealed showing that an operating assumption is wrong,

or that a proposed technique will not be feasible.

S ee above , pp . 3 8-3 9.

Thus, there is no dispute that models for predicting

the long-tern performance of geologic repositories are still

under development and will not be available for years, and

that data on specific sites to use in the models are incemplete
| (S tatement, p. I-19) . Nonetheless, COE expresses confidence,
I

arguing that the " analyses performed to date give no indication

that a geologic disposal system, designed and constructed

according to the requirements described in this Statement,

cannot isolate radioactive waste safely." _Id,. However, the

claim that analyses to date using models which are not fully

developed and which lagk data do not prove the impossibility

|
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of safe isolation can hardly justify a conclusion that
~

the inverse is true -- that, when all the data are in
'

and the model is further developed, the analyses will

affirmatively establish the safety of repository storage.

The only honest response is that we do not know what the

analysis will show -- and that in any case we cannot begin

an analysis until a site has been fully tested. Selection

and testing of a site are years away, and therefore we will

not know for years whether or not models will ultimately suggest

a basis for confidence.

The limited value of models is discussed by :rRC

staff in its proposed regulations for a geologic repository.

Staff there says that the models necessarily contain many

uncertainties and apprcximations, and are qualitative rather

than quantitative; indeed, it may be impossible to develop

credible quantitative models. 45 Fed. Reg. 31393 at 31395,

97-98 (May 13, 1980).

l
1

'The inadequacy of risk assessment models was high-

lighted as well in the USGS Preli=inary statement in this

rulemaking, dated April 15, 1980. As pointed out by USGS,

|
much of the data and " understanding of the processes and

events involved" are not available, and much of it will

become available only "frc= site-specific investigations"

(p. 11). Once again, therefore, until a site has been

selected, and tested, the necessary assessment cannot be

i

,

l

|e
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=ade. Furthermore, says USGS, predictive models suffer f cm.

: inherent uncertainty (p.12) . -

,

The IRG has charactericed estimates of probabilities

which have been :..ade for disruptive events as "little rcre
'

than guess 64," and notes that "for many geologic processes,

it will never be ecssible to estimate erobabilities without-

. -
;

large uncertainties." (Ref. 11, pp. 49-50; see also

] Ref. 29 , p . 7-19) . It is evident that if the probability

of a certain geological event is not known, a reliable risk
-

assessment of the potential impact of such an event cannet

he calculated. (See Ref. 8, p. 5) .
, -

i

Dot says that while there are residual uncertainties
,

in waste disposal -- i.e. , " uncertainties that cannot be

eliminated" -- the problem is not unique to this field, and

engineered barriers can "accensedate" the uncertainuies.

S tatement, pp. !!-17, I-8. It may be true that other

projects invcive uncertainty, but here the damage which can

flow f cm an accident -- contamination of large regions of

! the earth -- is enor=cus and incomparable. Moreover, the
, ,

'

likelihcod that accidents will occur is particularlv high I
.

1

) because we =ust plan for a million years. That factor aisc

j is unique to radioactive waste management; in no other human

| endeavor do we attempt to plan for even a thousand years.

|

|
.

|

|

|
1
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Engineered barriers could be built to last

perhaps decades, or conceivably centuries, but not lorger.
*

They are of very limited value where the uncertal:. tie.s

lagainst which they are designed to protect will last for
l

a million years. Moreover, even if such barriers could be |
l

helpful in the short-ter= for a narrow, quantitative uncertainty, j

they are virtually useless when there is great qualitative

uncertainty with respect to' virtually every geologic,

meteorological and human element involved. If we knew what j
;

the futuge condition would be but were unsure of its precise I
l

dimensions, the problem would be scmewhat easier. But we 1

cannot predict even what type of conditions will exist, so

we cannot begin to rely on engineered barriers or "censervative

assumptions" to overcome the uncertainties.

,

!

In conclusion, the risk assessment models utill:ed

I by OCE are too speculative and lacking in data to ce=pensate
.,

fer the inherent impossibility of prediction. They cannot
.

form a basis for confidence in safe disposal.

.

J

J

i

|
,

!
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; B. Serious Technica.1 and Institutional
~

Problems Preclud e Confidence That
*

Even One Satisfactory Site, Let Alone
The Sufficient Number of Sites, Will
Be Selected.

4

The preceding discussion has de=enstrated the |
; '

great uncertainty that we will be able to achieve safe waste |
4

disposal, largely because we are unable tn credict geologic |
1

:

and human events for even a fraction of the necessary isolation>

4

period. Yet, even if we were semehow able to predict the
<

' ~

future, there would still be no basis for confidence in safe
o

waste. disposal. This is because we can have no assurance at;

i

this time of our ability to identify and select even one

repository site -- let alone the necessary n=nber of sites

-- meeting all relevant criteria. On the contrary, as shown
1

{ below, the difficulties inherent in selecting satisf actory

i sites may well be one of the greatest obstacles to a finding-

f of confidence by the Commission, especially since a docen
'

1

or more sites may be needed. See p. 18, above.
1

In particular, site selection for repositories can
:

be expected to be very difficult and time-consuming for

both technical and institutional reasons. Entensive i.3 situ
testing will be needed, and =ight reveal, or even produce, unacceptabl.-

! conditions -- such as fractures which would permit water

intrusion. Institutional problems would include the likely;

public opposition as well as difficulties in obtaining

4
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approvals frem State and local governments and Federal
.

agencies. I
1

l
,

Because of all these siting difficulties, DOI

has recognized the possibility that no site will be found l

to satisfy all criteria of the selection process. (Ref. 1,

p. 3 .1.19 ) . Until we know that a sufficient number of

satisf actory sites do, e::ist, have"been thercughly tested, 1

and have received all necessary Federal, State and local

a=provals, we cannot be confident of safe disposal. As

will be discussed below, it will be many years at best

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

1

In this section, the technical problems involved 1

in assessing, selecting, and evaluating candidate sites will

be outlined (pp. 5 8-61. In addition, the institutional ;

problems in site selection will be discussed (pp. 6 8-76) .

The many gaps in the technologies needed to inplement waste

disposal -- apart frc= site selection problems -- are

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

|

|
!

l

!

l
.
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1. Technical Probicns Praclude
Confidence That A Sufficient
Number Of Satisfactory Sites

,

Will Be Found.

.(a) Geologic Siting Constraints
Will Limit The Areas Which
can Be C:nsidered For
Possible Recositorv Sites.

.

DOE admits that site characterization and site

selection require antensive technological analysis, and

that the necessary technology has not been adequately de-

veloped. (Ref. 2, p. 2. 2) . A=ong the technologic constraints

are geologic criteria which impose limitations en site selection.

First, groundwater of ten constitutes the

=ajor potable water supply o' =any regions, and is the most
i

likely agent fer transporting radioactivity-away from the !

!

repository and into the environment. Thus, known major aquife.rs
'

should 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 of risks of

flooding or water entry into the repository. (Ref. 1, p.

3 .1. ' 7 ) . Further, areas of interior drainage can become

covered with water during wet climatic eras, and thus

might not be suitable for a repository. (Ref. 7, p. 3-28).

Second, areas of known active faults, joints or

fractures, :enes of recent earthquakes or volcanic activity,

and crusted plate boundaries should be avoided. (Ref. 1, c.e. -

.
!.
1

3.1.47, 3.1. 4 8 ) .

i

! -58-
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Third, the selection of some potential site
: -

locations may result in unacceptable, irreversible losses

of valuable oil, gas, sulfur, potash, or other co=mercial

minerals. (Ref. 8, p. 6) . The importance of natural

resources as a siting limitation has been recognized by'

,

DOE (S tatement, pp. II-79 to II-8 0) .

Significantly, these various limitations are

cumulative, and may lead to ruling out very large areas

of the country, perhaps making it i=possible to find
!

one potential site meeting all criteria -- let alene thej

many sites that are needed.
.

(b) In Situ Investication Has Not Been
Eoncucued At Potential Sites, Yet
Such Investication Itself Could
Undermine The Sites' Intecritv

Few propositions elicit more agreement among those

concerned about nuclear waste dise.osal than that in situ- ,

tests must be perfor=ed before any candidate site can be

considered acceptable. DOE repeatedly acknowledges this

in its Statement. For example:

.

; An understanding of the character,
condition 'and geometric configuratien
of the rocks in the vicinity of a
repository is essential for developing
predictive models used to estimate the
performance of a repository.

* * *

(Slubsurface exploration [is necessary te]
allow the character and configuration of the
rocks to be determined in detail. The data

-59-
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thus collectcd aro used ... in computer
models to predict the site's containment ;

and isolation qualities. . . The potential
,

effects of fractures ... =ust be evaluated
for each site... Subsurface characterization
and testing methods may need to be developed
at each site before final decisions on
suitability can be made.

(S tatement, pp. II-72, II-73).

. -

The IRG has ex=lained the need for _in situ tests-

as follows:
.

Because the behavior of rock masses,

is influenced by inhemcgeneieies and
discontinuities, results of laboratory
tests c: small, relatively homogeneous
and intLct specimens can be seriously
=isleading as predictors of rock mass
behavior. In situ tests will be needed )
to develop Eelsamle information on
mechanical, thermal, and fluid flew

,

properties at the site, and techniques
will need to be developed to permit
utilization of laboratory test data in
the design and interpretation of in
situ field measurements.

,

;

(Ref. 11, p. 5 8) . Data from laberatory e::periments, said the

IRG, "are net adequate in thenselves for engineering design of

a repository because they do not represent the rock nass."

(Id. , =. 3 3) . A report prepared for the NRC concurs:---

The onl'v eractical .ethod to achieve
final design nust reiv : en in situ
men :cred exneriments conducted after
ini :a1 excavation of a nor:1on of :ne
recositerf.

(Ref. 9, vel. 4, p. 3-29) (emphasis in original). See also,

Ref. 23, p. 4-95; Ref. 7, p. 3-P; USGS Statement of Positien,

pp. 7-9. President Carter recognized this principle in his

-
.

-
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recent policy stata=ent: i

Because the suitability of a geo--

logic disposal site can be verified
only through detailed and time-
consu=ing site-specific evaluations, !

actual sites and their geologic en- |
1vironments =ust be carefully examined.

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

Moreover, no site can be assumed to be adequate for

use as a ren.ositorv. until _i_n situ testine has been conducted 1

for many years -- and even then, new discoveries nay require

abandon =ent of the site, one well-known example of the

elimination of a proposed site en the basis of jgt situ testing
i

is 9:oject Salt Vault (see above, p. 10) . After several years

of exploratory work in the 1960's at the unused sal nine i
i

near Lyons, Kansas, the AEC decided that the site was suitable

for use as a federal repository for disposal of commercial

high-level waste. Nonetheless, despite the years of ex- i

pioration, the site was later found to be subject to wt cer

penetration and hence unsuitable, and the project was abandoned.

(Ref. 2, Vol. 1, p. 1.5.1; NRDC v. MRC, 547 F. 2d at 648 n.46,

'

and 651 n. 5 2) . *
1

!
!

.

l

|
\-

|

OCI's Statement of Position briefly discusses Project Salt*
,

Vault (pp. II-251 to II-253), su==ari:ing five "significant
results" from the Project. Incredibly, the discussion makes ,

no nention of the Government's subsequent plans to use the |
mine as the nation's first underg cund radioactive waste
repository, nor of the ultimate abandonment of those plans.
See p.10 of this Statement, above. This incomplete portrayal
is a telling exa=ple of COE's lack of obj ectivity about
nuclear waste disposal, discussed above at p. 39.

1
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The experience with Salt vault de=enstrates
.

that in situ testing must continue for many years, including

at least the period of waste emplacement and the retrievability

period, so that technical problens with the site can be
.

detected. If such problems do materialize, it could be

necessary to remove some or all of the wastes already e=placed

and move them to other repositories. Therefore, it is necessary

to have additional repositories available for such contingencies.
(See above, p. 18, footnote) . It is consequently necessary -

that for each repository ultimately needed, several must

be sel.ected for _in_ situ testing. As a dozen or more repositories

will be needed, several dozen candidate sites will have to -

be tested."

,

Un:ortunately, retrieval of the wastes in case a repository*

proves unsuitable is itself ha:ardous, to both the workers and
the public. For example, as NRC staff has pointed out, canisters
may be corroded, dr= aged cr stuck, creating a risk of exposure
to retrival workers. Overcoring,could result in radioactive
dust to which workers would be exposed. In addition, retrieval
creates a risk of escape of radionuclides to the biosphere
if the integrity of seals separating main airways frcm storage,

,

| recms has not been maintained. (Ref. 7, pp. 3-14, 3-15).
I

I
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Unfortunately, however, the _in situ tests that
*

are so essential to assure a safe repository are also

likely to ruin the site by breaching the integrity of
the candidate repository and permitting water intrusion.

As the IRG has found:

_

|

The scre extensively a potential
site is examined, except with re-

'

note sensing geophysical techniques,
!

the greater the likeliheed that the
integrity of the site will be jeopardized.

(Ref. 11, p. 4 6) . Descite the clear need for in situ testine,
- -- -

COE has acknowledged:

Standard techniques for analy ing
geologic formations in a non-destructive
manner are not available. Uncertainties
in this area center around the ability
to develop instrumentation to measure
certain in situ bulk rock characteristics
without Esoru:.ng to e..isting techniquesv

~

which require core drilling.

(Ref. 1, p. 3.1.238) ?c: example, wave-probing of rock to -

determine inhomogeneities or structural flaws is "in its
'

'

inf ancy, and a substantial amount of basic work is needed.

before operational status can be claimed," including " con-

siderable L=provement" in instrumentation, understanding of

wave-propagation phenomena, and development of interpretive

tools and techniques. (Ref. 15, pp. 18, 19.) "There is a

significant need to measure fracture gecmetry in hard rock. . .

-63-
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1The data obtained (in local measurements] are difficult to '

interprat" because of the non-uniformity of the medium. .

"A satisfactory global-type fracture gecmetry measurementi

is not yet available." (Id. , p . 131) .4

-

The problem of non-destructive testing is a

major obstacle to adequate exploration of specific sites.
_

-

The IRG has said that " accurate prediction of the transport

of radionuclides from a repository requires detailed knowledge"

4 of many si.te-specific facts and processes, but "[t]hese types
J

of hydrogeologic and geochemical information are currently

not fully available even for the best known aquifers, and
.

would require considerable effort to obtain at a repository
site because of the need to mini-.ize disruption of the re-

pository area by drilling." (Ref. 11, p. 38).

j

DOE's Statement of Position wishes away the many

technical gaps that could prevent or delay for many years

selection of a repository. That Statement (e.g. at pp.
t

III-65 to 68) discusses some of the many vital areas in

which necessary information is lacking, but says that work

is being done or planned and that the information will be

available bv. sc.ecified dates.
-

;

DOE again appears to be indulging in wishful thinking.

It cannot predict exactly how long it will take to get all

the data. Indeed, it is possible that by the specified

dates the researchers will cenclude only that still more

_
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information is needed. Further ore, DOE assumes that all
~

the data will be f avorable to site selection, but th'at

too is an arbitrary assumption.

(c) The site Investigation Work Mhich Eas
Been Conducted To Date Affords 2o
Basis For Confidence That Satisf actory
Sites Mill Be Found.

A good example of DCE's unfounded optimism about

site selection lies in its conclusion that "the diversity of

media under evaluation, the large number of potentially suit-
.

able sites. . . and the liMTS* Program's ability to successfully

screen for sites using criteria and the available performance

assessment technicues will result in identifv. ine. , c.ualifving, -

|
.

|

and licensing repository sites." (S tatement, p . 22-12 8) . i

Assuming, for the menent, that DOE meant to say that a

sufficient nu=her of acceetable repository sites would be |
!

found, close a::anination of DOE's own description of its site I

exploration efforts shows the clain to be utterly devoid of

any factual basis. *

Thus, according to DOE, in 1990 two or three domes

from the Gulf Interior Region Salt Demes will be "reco=nended

for further examina tion in the ' location' study phase of the

Muclear viaste Terminal Storage Program.*

-
.
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site exploration process. Several characteristics need !
|

careful evaluation against the siting criteria." (S tatement,
1

pp. II-108, II-10 6) . With regard to the Paradox 3asin,
,

" existing information is not yet sufficient for assessing |
the suitability of individual parts of the region for a

repository." (M. , p. II-109) . The data. assembled to date

on the Palo Duro and Dalhart Basins are " preliminary."

| " Specific questions pertaining to hydrology, tectonics,
4

geology, and resource evaluations will be tne subjects of
.

proposed investigations." (M. , p . II-112, e=phasis supplied) .

.

| Although the Carlsbad, New Mexico site has been

under investigation for 8 years, DOE says that the site may

suffer from a conflict with natural resources, and it is

possible that future exuloration at depth or improved under-

standing of geologic processes could reveal aspects un-

desirable for a repository. (13., p. II-114) No field

investigations have even been carried out by the Department

in the Salina basin; the amount of glacial scour in valley

} areas needs to be investigated further, and resource conflicts

may be severe for siting a repository anywhere in Ohio. (Li. ,
p. II-117) "Much additional information is needed before a

. repository site could be identified in the salina basin. At
i

the present, no part of the basin can be judged acceptable or
,

unacceptable for repository siting." (Id.) At DOI's

!

.

(
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Hanferd site in the State of Washington, "(q]uestions

about the locatien and =ovement of the water in the
,

interbeds and interflows c." Manapun and Grande Ronde Basalts !

are being addressed and should be resolved in the next 2 to

3 vaars." (Id. , m. II-ll8) . Finallv, one location is ;
- ---

P

being e::plered at DOE's tievada test site. The geclogy is cceplex.
3

Welded tuff within the site =ay centain up to 10% water by i
,

weight; the eff ects of this water "have to be assessed and

are being investigated." Moreover, "few reliable esti=ates

of g:cund water flow velocity are available" fer the region.

|
(id. , pp. II-113 to II-124) .

,

l

This, then, is the status of DOE's investigat ons |
1

to date, ainest ncne of which have proceeded beycnd regicnal !
I

evaluations to studying or even identifying specific candidate !

sites. As already cbserved, a docen or more repositories may be

needed, yet ne candidate site will be selected until 1985

at the earliest. (Ref. 21, p. 3) . The discussion above.

shows that there is no basis for knowing whether anv of the

engeing investigations will identify even one technologically !

;

i satisf actory regien, let alone a specific site.

;

In claiming that many sites will be available,

DOE places reliance on its " ability to successfully screen

for sites using criteria," see p. 65 , above, But careful

screening will simply distinguish between unsatisfactory

sites and, if any are found, satisfactory sizes. The
i

l screening ::ccess canno transfor= an unsatisfactcry site-
:

into a satisfactory one.

47_
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2. Institutional Problems Preclude
Confidence ~That satisfactory
siter Mill Be Established. .

Apart from the many technical obstacles which create

doubt about establishment of repositories, institutienal

problems must be considered. Among these issues are the

possible opposition by State and local govern =ents, the

public, and even other federal agencies, as well as the

uncertainty about CCE's obtaining the necessary licenses from

the NRC. See above, p. 29.

As earlier observed, the primary issue as posed

by the Commission i.i whether " radioactive wastes produced

by nuclear facilities will be safely disposed of." 44 Fed.

Reg. 61372-3 (Oct. 25, 1979) (emphasis added). This question

cannot be answered by looking at technical issues only.

Even if those issues are ulti=ately resolved. nuclear waste

will not be safely disposed of unless all the institutional

problems are also resolved satisfactorily. Resolution of

the matter recuires not only a technical consensus by the i
i

scientific community on the methodology to be employed, but
:

also a colitical consensus and a social consensus by the

public to accept that methodology (Ref. 15, p. 5) . The

IRG report concluded that:

the resolution of institutional
issues, required to permit the
orderly developrint and effective
implementation of a nuclear waste
management program is ecually impor-
ta.'t as the resolution of outstanding

|
|

|
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technical issues and p chlems and... I
the resolution of institutional issues .

=ay well be more difficult than finding -

solutions to remaan ng technica'
problems. !

(Ref. 10, p. 87) . (emphasis supplied) . The reason for this
-
.

is obvious. There can be no confidence that " radioactive |
!

wastes. . . will be safely disposed of" if society -- for ,;
,

whatever reasons, rational or emotional - refuses to permit i
!

repositories to be constructed. "Only if such a social consensus
!
.

i is obtained," said the IRG, can disposal of nuclear waste -

r
'
.

in e.eolec.ie fornations "actuallv. be im=. lemented. " _I,.d_. at 47.
,'

,
a

.

We will discuss below public acceptability of the
i

repositories, as well as the problem of using land subject to
federal jurisdiction.

.

1
>

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

;

Public As Well As State and Local 4

; Governments. 1

:
1

Significant'y, coZ acknowledges that all of the waste {
;

disposal options being censidered -- including geologic dis-
|
1

posal -- rate very poorly in terms of pt:blic acceptability.
The GIIS ccmparauive analysis includes discussion 'of "?clicy

'

and Ecuity Considerations," which is supposed to assess. public
acceptability (Ref. 1, p. 48). That criterion, in turn, is

|
1

|

|

I
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subdivided into two items, one of which is labeled " Distribution

of Risk" and is said to seasure the "Index of Perceived Risk"
*

,,

(Id. at 4.9). The analvsis concludes that on a scale of
- -

1 to 5, each of the ten disposal options receives the lowest
,

oossible score of oniv 1 for " Distribution of Risk," id. at
- - --

4.11, a score which " represents the less desirable (condition] " .

Id.-at 4.10. In short, all of the options are acknowledged by

DOE to have very icw public acceptability and high perceived

risk.

Inceed, he possibility of public opposition was

spelled out by Battelle's Pacific Nor-hwest Laboratory in a

report prepared for DOE (Ref. 19). Battelle pointed cut that

increasing numbers of State officials were seeking to veto

proposed repositories within their States, and added:

.

These expressions of interest by
i State government can be backed by

legal and political actions that
can impede or halt efforts by
the federal government to site '

nuclear repositories or implement
a national nuclear waste management
program.

Id. p. 88. Battelle noted that S tate and local governments

could frustrate repository develcpment through their en-

vironmental laws and regulations of land use, construction,

and transport of radioactive materials. Id. =e. 96-103. |----

There is already impressive evidence to the eff ect j

that cpposition to the siting of waste repcsitories could be

|

| .-70-
t-

|'
. - _ . ~ _. .--



_ _ _ _ _ _ _ _ - _ _ _ . - _ _ _ _

*= .

,

significant. The f ederal government's plan to bury wasces
.

at Lyons, Kansas aroused local opposition een years ago;

the Faste Isolation Pilot Plant has faced intense citizen

protest in New Mexico. Science, Vol. 202, Nov. 3, 1978,

p. 501; vol. 199, Mar. 10, 1973, pp. 1050-1; vol. 172,

Apr. 16, 1971, pp. 249-50; Wall St. Journal, Aug. 29,

1978, pp. 1, 32. In 1976 ERDA sought to conduct exploratory

drilling for a repository in Alpena County, Michigan.

In response to queations frc= State Governor William Milliken,

ERDA stated: "The project will be terminated in Michigan if

the state raises issues. . .that are not resolved through a
;

=utually acceptable procedure. " Two months later, local

voters overwheiningly opposed waste repositories in their

counties. As of November 1978, twenty-three States had i

passed or considered laws or resolutions to limit or ban '

,

radioactive waste disposal within the State. Nuclear News, i
1

Nov. 19 7 8, p. 8 6) . Eleven States passed such laws during 1979.
1
1

!

Thus, at ths present 'ine public acceptance of l
,

repositories cannot be assumed. Moreover, even if the scientific

con = unity were able to devise methods which reduced the

probability of a repository accident, that would not necessarily
i= prove public acceptability. The public's perception of

.

i

1
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I

risk differs frem that of the technical ec==cnity, which
.

defines rish as the probability that an event (such as;

major release of radioactivity fren a reposit ry) will

; occur multiplied by the expected censequences of the event.

By this definition, if the probability is small enough the

risk may be viewed as codest, despite the pessibly

( cala W.cus consequences of an accident. 3ut the public

does.not accept that reasoning. According to 3attelle's-

report to DOE:

1

The general public cften perceives
the outeenes of an event te be core
in=ortant than the probability.
This =ay be due to the fact ths.t
the public is familiar with . Murphy's
Law: If scmething can go wrong, it
will go wrong. Thus, probahilities,

are often perceived to be less'

meaningful than outeenes.

Reif. 19, pp. 13-14 (citations onitted) . The point is that*

,

I

whichever definition of risk =av. be considered tech.icallv. |
,

|

correct, the public's perception of risk is high and its '

!
|

willingness to take risks is low. Pub'lic o=. =. osition, |
,

!

therefore, can be expected.

The =est vigoreus opposition might be expected to
'

ecme from those living near proposed repositcry sites or

along the many preposed routes for shipping nuclear waste to

each repository. People living in any of these areas would A |

exposed to " low levels" of radiatien from normal cperations,
I

|

|
|

I
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1

and to a::tremely dangerous levels f:cm =r. Jr accidents.
.,

They are net likely te be persuaded by COE's conclusion that i
|
,

repository operations c spent fuel shipments pose only
:

" acceptable" levels of risk. Their opposition can be ',

.

expected and must be considered.* i
i

4

The DOE Statement of Position in this proceeding

fails to deal realistically or candidly with the institutional

difficultics facing repository siting. on'the one hand,

COE f alls co acknowledge that even within the scientific"

and federal regulatory ccmmunities, the health effects of I

" low-level" radiation are the subject cf considerable con- i

troversy. Significantly, the NRC has expressed its desire ;
|to " reduce the risks of occupational radiation doses in

Co==ission-licensed activities," and has proposed a=endments
to current dose regulations. 44 F.R. 10388 (Feb. 20, 1979).

: Moreover, the health effects of radiation are
cumulative; doubling present exposures by adding " acceptable"

* '

doses from nuclear wastes should not be countenanced. Indeed,
other phases of the nuclear fuel cycle, such as uranium mining
and reactor operation, add their share of radiauien to people
and the environment. Thus, waste dispesal cannot be discussed i

in a vacuu=; the entire nuclear fuel cycle may add a several- |
fold increase in prior levels of radiation.

|
Finally, DOE argues that the public should accept

radiation f:cm nuclear wastes because cc= parable levels of
radiation from voluntary activities are " routinely accepted
without cuestion. " (S tatement, p. II-14) . The '-d* i s that
the public has clearly demonstrated its unwillingness to
accept the risk of radica'etive waste, or to have that risk
fereed upon it.

-73-
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DOE scya that * (bicenuco social concorns aro icos Gacily ,
1

predicted (than technical considerations], less confi?.ence2

can be placed in assessment of their impacts on the re- .

,

[ pository program" (p. III-87) . DOE also acknowledges that
i

it ir "possible that unanticipated or unresolved issues of.

concern at the State or local level could cause prolonged
:

perturbations in the schedule."- Id. at p. III-31. On
,

the other hand, DOE proceeds to discqunt these problemsi

.

on the mere hope that the particular State and local govern-i

ments having potential sites will agree to the siting of

j repositories within their borders.
,i
f

DOE's assumption of Stat's and local cooperatien

is without factual basis. DOE assumes that simply because

it wilh. discuss siting with the concerned State and local

officials, the latter will agree to the sitinc. In the eyes

of DOE, discussion inevitably leads to consensus, however,

in the real world it often leads to dissgreement. , Since the i

public perceives and is unwilling to accept a high level of
risk, State and local officials are likely to oppose the

repository.

In the face of this evidence of public fear and

opposition, DOE says that creation by the President of a State

Planning Council will eliminate friction (p. III-24) . This

appears to be naive, for it cannot be assumed that the Council

will agree to any particular site -- or, if it did, that the

host S tate or local governmenu would agree. Again, 005 relies

on the unrealistic notion that discussion must inevitably
|

|

lead to agreenent.
|

|

-74-

|
-

. . _ _



_ _ _ _ _ - . - ----- .

.

...

.

.

DOE's failure to come to grips with insuitutional

*

problems was recognized by the Hearing Scard which it
~

appointed to hold public hearings across the country on ,

the draft GIIS. In its report to DOE in February 1990, the :
.

Board said that the GEIS gave inadequate attention to social ,

i

and political issues although "the degree to which human j
i

concerns are taken into account could result in the success j
, i
i i

or failure of any waste management plan" (p. 10). ;

i

(b) Other Institutional Factors Could ,

Prevent Selection of Recositories. |
;
-

.

Statuterv environ = ental recuirements are i==esed i

!

by the National Historic Preservation Act and the Land and

Water Conservation Act. (Ref. 3, p 6). The Interior .

t

Departnent has said it would not e. gree to repository selection

inconsistent with these Acts. (M. ) In addition, the

Interior Department has expressed cpposition to repository

siting en er adjacent to other lands subject to its jurisdiction,

such as pertions of the :Tational Park System, the Wild and

Scenic River Systen, and the National Trail System, as well

as Indian Trust lands. (Id., c. 7) .--

DOE assumes that the Secretary of the Interior

would make lands under his ad.tinistration available to DOE

tertporarily for repository testing (? . I!!-45). In light

of Interior's e:q:ressed views on the subject, that canne:
!
.

; be assuned. Nor can it be assuned that Congress would then
|

| ae.ree to a cernanent transfer of the site to DOE for a.

i

l
'

repository, as assu .ed at p. III-4 9.
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In conclusion, even a:iart fron the nany technical
*

problems and gaps still to be resolved, consideration of

the institutional issues alone requires the conclusion that

there is no basis for confidence that nuclear waste will

be safely disposed of. DOE has not forthrightly addressed

the institutional barriers which shed serious doubt on its

plans for repositories.

.
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C. There Are A Myriad Of Defects, Uncertainties, i

And Gaps In The Many Technologies Which W''' '

Be Needed To Innlement Maste Disposal. *t
, ,

!

!

DOE has chosen to found its confidence on the j

mined geologic repository concept. Yet, according to the

IRG, that concept has nct yet bee: shown to be scientifically

f easible (Ref.10, p. 42) . Indeed, it is an oversimplification
d

to say that the methodology for geologic disposal is not

available, because geologic disposal actually would involve

a series of stages of implementation, each of which requires

its own methodology. Thus, to begin with, one must learn a ,

i

great deal about the properties of various potential hosu

rocks, and about how radioactive wastes would interact with !

them. After acquiring this type of knowledge, a generic j

decision must be made as to which rock medium or media, if

any, are feasible for geologic repositories. Then, in order !

to actually place nuclear waste in a repository, methods 5

must first be developed to (1) place the waste in canisters

and ship it to the repository site; (2). excavate the repository

without destroying the site's integrity; (3) insure for an

adequate period that the waste can be retrieved if a par-

ticular site is determined to be unsatisfactory after wasta

emplacement there has begun; (4) seal the boreholes, shafts,

and buildings at the surface after the repository operations

are concluded, to prevent leakage; and (5) =enitor underground

acuivity within the site frem remote leeations for the necessary

period of time. None of these methods has been developed;

-77-
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to date, DOE has offered only " conceptual" plans and j

''" technologies of the future" to dispose of real nuclear

waste.

| Two broad categories of difficulties
!

help explain why the technologies for the various phases'

described above do not exist. The first is that, as to

; many phases, we have already learned enough to know that

j all . options now under study are plagued with werious

defects and drawbacks which so far cannot be overcome.

Secondly, in almost every 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-quoted words of the CSGS, "seme key geological
.

questions are unanswered, and answers are needed before the

risk associated with geologic containment can be confidently

evaluated." (Ref. 4, p. 3).

1. The Properties of Potential Host
t ,

Rocks And Their Interactions WP.h
Radioactive Wastes Are Not Under-
stood.

:

i As DOE has recognized, "important gaps exist in
1
i

| knowledge regarding rock properties and respenses under
l
i extreme conditions of temperature, stress and radiation
i

over long periods of time" . (Ref. 1, p. 3.1.26). " Additional

research is needed to develop accurate methods for determining

rock strength". (M. , p . 3.1. 3 0) .

_
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Moreover, apart from the properties of the host
.

rock as measured in the laboratory, there are many things

about how the wastes and the host rock would interact which
are not understocd, including the eff ects of heat, radiation,

chemical reactions, and water,and the potential for migration

of wastes out of the repository. 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 also Ref. 23, p. 4.94;

Ref. 5, p. 2) . DOE's Statement acknowledges that verified

models describing interactions between waste and rock are

not expected to be available until 1985. (S tatement, p. II-222).

These models,even if verified, however, would be of limited

use. See above, pp. 52-54.

The eff ect of the heat emanating from the wastes
.

on the surrounding rock of a repository is acknowledged by

DOE to be "a major unknown geologic factor (presenting] the

most difficult engineering uncertainties." (Ref. 1, p. 3.1. 3 4) .

The heat flows through the canister and other protective materials

i.v.o the host rock and eventually into the atmosphere. (Re,f .

2, p. 7.3.1). The heat affects

1) the integrity and recoverability
of the waste canisters

2) room and pillar stability

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

.
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4) integrity of the host rock and
the surrounding rock

,
~

5) overlying acu fers and groundwater
flow-

6) long-term uplift and subsidence
of overlying rock. (Id.)

__

Comparatively little work has been done on the

effect of temperature on the compressive strer.gth of rocks;

more investigation is required. (Ref. 9, Vol. 4, p. G-2) .

We do know, however, that heat will induce stresses in the

sur cunding rock (Ref. 2, pp. 3.1.35, 1.13), and will re-

duce its strength (Statement, p. II-16 5) . This can cause

increased permeability. (Ref. 1, p. 3.1.34). Some data

show that these stresses can significantly affect pillar

; stability within a mere five years af ts waste placement
:

(Id. , p. 3.1. 3 5) .
_

Moreover, displacement of the overlying rock

mass by heat can cause fracturing in the rock, thereby giving !
I

rise to " perturbations in the hydrologic flow regime" and !

!

"petential pathways for waste migration" . (S tatement,
i

p . II-16 5 ; Ref . 1, p . 3.1. 2 4 ) . NRC staff has observed that

high-velocity flow paths for undergrcund water, resulting from
'

fractures, can bring radionuclides inte the biosphere.

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

salt magne no: 5e expected to fracture, but if the surrounding"

strata were breached by fracturing, salt could be vulnerable
to rapid solution by groundwater. (Ref. 1, p. 3.1.24).
Moreover, stress can exacerbate creee. (S tatement, c. II-75) .

86. ~ '

See below, p.
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COE has accordingly recognized that " limiting |
,

..
'

the impacts of heat generated by the waste is a principal
i
,

consideration in the design of a repository." (S tatement,

I

p. II-164). Moreover, " precision (in thermal models] is
,

important in insuring that heat loads designed for the |
|

repository will not produce adverse effects in the host

rock." (Id. , c. . II-215) .
_ ,

|

As DOE has observed, ~ there is comparatively little ;

infor=atien on the influence of radiation on rcck strength.
|

(Ref. 1, p. 3.1.24; see also Ref. 9, Vol. 4, p . G-6) . Indeed, |

radiation effects have not yet been assessed "even in the most
!

cursory manner" (Ref. 15, p. 114). Because of this lack of I
l
|

data, in-depth comparisons of alternatives with regard to '

radiation are not available.

Much of what is known aboun radiation effects,

however, is disturbing. Tests have shown, for example, that

radiation can reduce the ccmpressive strength of salt by 30
i

to 40 % . (Ref. 1, p. 3.1. 3 6) . Also, underground pressure

.can increase as a result of the entrapment of gases such as

helium and radon which are released through radioactive decay.

"This increased pressurs, if not properly relieved, could

lead to the development or reopening of fissure.s that would

result in the escape of radioactive materials to the surf ace."
,

(3ef. 8, p. 12). Finally, radiolysis of brine can lead to

I

!

!
l

! -s1-
-

i

I
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buildup of gas pressure, fornation of explosive gas mixtures<

or chemicals, and unknown interactions with the high-level
,

I waste. DOE identifies radiolysis as "one of the principal

i f actors that could affect canister longevity." (S tatement,

| p. II-177). |

i

I The IRG found " major gaps" in current knowledge

of the chemical interactions of spent fuel, its cladding and !

: I
'

containers with salt or any other candidate host rock. DOE
i

acknowledges that our understanding of spent fuel stability

is linited, and that tP 2 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 of questions
associated with the disposal ofi

; spent fuel that require resolution
through further research. Speci-
fically, it is necessary to determine
if the fission gases and the significant
quantities of uranium and plutonium
in the spent fuel present a potential
problem in the repository, either
during the operation ' .se or after
closure. At least 'ses zal vears of
experimental work neecs to me con-
ductec to cetermine One enemical re-
aculon among the fuel pellets with
their cladding, the spent fuel con-
tainer, and the potential host rocks.
More needs to be known about the-

chemical forms of the fission products
and actinides in the spent fuel pellets
and. cladding, and about the resistance !

of these forms to leaching or reaction
with repository rocks.i

i

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

l
.

i

!
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Moreover, there are wide variations in the
.

characteristics of different fuel assemblies. (Ref. 26, |
!

p. 4). As USGS has observed, the chemical properties of ).

l

spent fuel" depend on its burnup, location within the )

reactor core, age and physical integrity." (USGS |
!

Statement of position, p. 9) . Therefore, " [dl esign
i

of a system of engineered barriers to accom=odate this '

|
1
;

heterogeneity within the context of a given gechydrologic 1

environment will be,a major undertakine," ( I _d . , o. o. . 9-10) .
_

Spent fuel also poses the added problem of "its potential !
i

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

There 'are also "large uncertainties" concerning
,

the speed and modes of =igration of radionuclides through

the underground. (Ref. IS, p. 10; see also Ref. 4, p. 8) .

Indeed, " uncertainty is the distinctive element of radio-

nuclide transport analysis." (Ref. 5, p. 32) . Measurement

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:
;

i
i 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 need to'

know the soretive characteristics of
| the media along all paths, and we need

to estimate the variable rates at which
i

| the solidified wastes will enter the
transporting fluids. Needed, in par-
ticular, is information on the dis-
tribution and extent of major hetero-

,
geneities. The need for such data

| severelv taxes born ene avallanie data
| tase anc :ne tecnnoicev for eeneratine

it. M:st of :ne recuisite cara are
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presentiv unavailable; most of the_
; availaole cata nave suen lar=e error

.

limits uhat eneir usefulness in ere-
dictive mocals is limitec.

!

) (Ref. 4, pp. E ;) (emphasis supplied) (See also Ref. 5, p. 33,-

and Ref . 11, p. 3 8) .,

,

a

j 2 No Geologic Medium or Media Eave 3een
Determined To Be Capable Of Assuring.

j Safe Isolation
!

Assuming a decision to establish geologic repositories,

there remains the question of which geologic medium or media

will be used. Salt has been most thoroughly studied, but, as,

!

shown below, it has significant drawbacks which may
,

,i

ultimately exclude it from being used. Nor have shale,

basalt, or granite been shown to be suitable host rocks;
f

rather, as with salt, serious deficiencies are already known

to exist with each of these media. The IRG and the President;

'

have explicitly refrained frem endorsing any particular medium

(Ref. 10, p. 42; Ref. 22, p. 15) , because no medium has been

shown as yet to be satisf actory.

(a) Salt

More is known about salt than about other candidate

media. Neverth'eless, despite many years of research, " major

uncertainties" remain concerning the viability of using

salt formations as waste repositories. (Ref. 16, pp. 16, 17) .

The reason for continuing uncerte.inty is that we already do

know of serious troubles with salt. These troubles arise
,

|

| because salt is soluble in water, forming brines; salt creeps,
,

.
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threatening mine stability; salt is adversely affected by i

. heat; salt is vulnerable to fractures; and disposal of mined *j
i

salt poses an environ = ental hazard. Salt also carries with it
'

the potential dangers of "fccusing" and breccia pipes. Each |

|

1of these liabilities of salt is briefly described below.

First, salt is highly soluble in water (Ref. 2, j

i
p. 7. 2. 4 ; Ref . 1, p . 3.1. 3 2) . This salubility constitutes |

a serious defect for severul reasons. As DOE has acknowledged,
i

" trapped brine can be released with considerable energy when j
= 1

heated and can fracture the rock." (Ref. 2, p . 7. 2.18) .

"The protective metal canisters and sleeves will certainly
~

degrade quickly in the strong brine environment, and leaching
,

i

of the wastes will be enhanced." (Ref. 4, p. 5) . Interstitial

lbrine is known to reduce the mechanical strength of the salt.

(11. ) Also, as DOE recognizes, brine tends to migrate towards

heat sources, such as radioactive waste (Statement, pp. II-175,

II-252; see also Ref. 8, p.11) ; migration in volume "is likely

to he deleterious and must be accounted for when considering

long-tarm isolation. " (Ref. 11, p. 65) . Brine can also be

expected to decrease the sorptive properties of the salt

(Ref. 15, p. 45) ; "the capacity of the salt to fix or adsorb,
the nuclides from the waste in insoluble form is apparently

low." (Ref. 4, p. 5) .
.

Solubility affects mine operations and retrievability

of the wastes. As USGS has said:

If relatively small amounts of brine
can cause substantial decrease of me-

-85-
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chanical strength and possible move-
ment of waste during a relatively
short time, special efforts will .

surely be necessary to insure re-
trievability from a salt repository
for periods as short as 10-25 years.
The question of whether the workings
of a mine in salt can be predicted
to stay dry will have to be faced.

(Ref. 4, p. 12) .

Second, as DOE recognizes, salt creeps. Creep

is the viscous flow of the medium under constant stress.

Creep occurs in three stages. The first stage is short

and occurs at the time of initial stress. Then there is

a longer " steady state creep," during which there is a

gradual increase in stress. Most important is the third

stage, which lasts less than a day and leads rapidly to

failure. (Ref . 2, p . 7 . 2.15) . Thus, a salt formation

can collapse literally overnight

.

Experiments in the laboratory have yielded empirical

equations to describe the creep behavior of salt. Ecwever,

as DOE has admitted:

These equations are ecmplex and no
agreement has been reached as to
which is the best one. The in-
portant point, however, is that
salt does creep and a repository
cannot be rationally cesignec unless
tne creep eenavior uncer ene accrocriate
conditions of pressure and temperature
is properly understood.

(Id. ) (emphasis supplied).
--

e
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Third, the physical behavior of salt is " drastically |
i

affected by te=perature." (Ref. 2, p. 7. 2.18 ) . The haat .j
'

emitted by the wastes "may cause ecmplex mechanical and cham 3 cal
:

|changes. Increased temperatures in salt would further decrease

machanical strength of the salt-brine 4xtures... and would j
,

1
increase the creep rate of dry salt." (Ref. 4, p. 6) . ,

r
i

Fourth, as NRC staff has observed, while it is
,

often claimed that salt's plastic properties tend to heal

any opening, it "may not be realistic to depend on this

'self-healing behavier' to produce an i= permeable seal around |
|
'

the repository. . . . Water under great pressure "could keep

(thermally or mechanically induced] fractures open and

increase the dimensions of the fractures as a result of the flow."
t

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

Fif th, bedded salt may be plagued by the

presence of vertical structures known as breccia pipes,

which extend vertically through several geologic strata.

If such a pipe,is permeable, and near a proposed repository

site, it "could provide a shortened path to the biosphere. . .

[and] provide a sufficient reason to preclude construction

of a repcsitory. " (Ref.11, pp. 66-67) .

I

| Sixu.5, in a dry salt dome the canisters containing

the waste "would tend to migrate downward," perhaps ccm-

plicating future atta= pts to retrieve. (Ref. 5, p. 20) .

It is not known whether the sinking would " focus" the,

canisters - i.e. , draw them eleser together. If so, the

.
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res,1t could be further sinking and focusing, producing
.

verv. high ta==. eratures _I,d_. If this occurred, the thermal

leading criteria limiting the density of waste in each

repositer/ could be violated. These questions still need

to be answered.*
.

Because of the many problems listed above, a

salt fe=ation may become unstable af ter placement of

high-level waste (Ref. 16, p. 17), or the waste containment

could be br'eached (Ref. 1, p. 3.1.32; Ref. 7, p . 3-9) . More
'

information is needed to dete==ine whether the potential

danger of a salt repository failure can be avoided. The

rate and extent of waste dissolution in brine are unknown.

(Ref. 11, p. 65). "How ion exchange rate, reaction to radio-

activity, and other associated potential chemical reac ions

of salt deposits and related rock type affect isolation are
.

4

not adequately understood at present." (Ref. 2, p. 7. 2. 4) .

These potential chemical reactions include explosion of un-

stable species fotmed by radiolysis; formation of explosive

hydrogen-oxygen mixtures near the waste or in an unventilated

storage room; and formation of volatile chemical compounds

from the combination of fission products and brine (Ref. 9,
,

vol. 7, p. 2-5) . All of these "potentially significant topics"

should be investigated mera extensively (M) . The "most

In acd2. .:.on, salt formations are located in areas where"

oil and gas are frequently found, but hydrogen sulfide, a
deadly gas, is often found near oil and gas. This poses
problems to wasta repository operations. (Ref. 16, p. 17).

4
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crucial aspect of the development of predictive capability ]
J

is the approprir~.o selection of a law describing materie.1 .;
,

behavior," yet: '

?.

For materials such as salt which !

exnini: ::.me-tecencent cef armat:.on
and strenern enaracter:.s _:.cs , no j

one evee of model nas ceen acceeted
as acecuate av all workers :.n ene
::. ele of rocx meenanics. Depository

,

s ractural stan:11:y :.s 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 unknown at this time. (Id. , p. 4-22) .
- ,

i

Moreover, room closure rates may be high in an unsupported salt

repository. The cost of engineered support depends on the

roca closure rate, which is "an unresolved technical issue. "

(Ref. 1, p. 3.1. 31) .

Finallv., of course, '_in sits trial excavations and
monitoring are essential prerecuisites to final repository

design. (Ref. 9, Vol. 7, p. 2-6; see also id., Vol. 4, e. 7-14 ) .--

The problems raised by. _i.n,_ situ testine, have been described

above at pp. 63-64.

In addition to al' 9.o problems with a salt re-

pository per 3 , significant environmental issues affecting

plant life and soil productivity are presented by the more

than 30 million tons of mined salt which will be removed and

-89- .;
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placed on the surf ace above a single repository. (Ref. 1,

pp. 3.1.41; 3.1.226). " Mitigating procedures would be needed -

to reduce salt dispersal at least two orders of magnitude to -
<

ensure that emission concentrations are well below toxic levels. . . .

The potential also exists for salt deposited as dust on

the land to be transported by run-off to nearby surf ace

! waters," which could receive " amounts cf salt sufficient

to damage indigenous aquatic plants and animals". (Ref. 1,

p. 3.1.121) . Loss of vegetation because of the effects

of salt "would reduce cover and food supplies for mammals and
,

birds and' result in their displacement or elimination."

(Id. ) .

(b) Shale

Numerous drawbacks to the designation of shale

repositories have been identified. Considerable water is to

be found in shale deposits. (Ref. 5, p. 9.). As DOE

acknowledges, heating and subsequent dewatering in shales can

produce fractures. (S tatement, p. II-175) . Shales are subj ect.

to " slaking," which is deterioration and loss in strength due

to drying and wetting. (Ref. 1, p. 3.1.30). The. mining process
I

itself would be difficult. (Ref. 11, p. 74). Shale is believed to

weaken and beceme more ductile with increcsed temperature.

(Ref. 2, p. 7. 2. 23) . Swelling clays resulting from the presence

of water can create pressures great enough to cause buckling
;

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

alterations which ceuld weaken the physical structure and promote

cracking and disintegration at the pressures anticipated in

:

!
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c rcpocitory. (Rcf. 5, p. 21) .

i
'

Finally, as DOS has recognized, we do not have .|

enough data to evaluate the performance of shale over the |
i

necessary temperature and pressure ranges. (Ref. 1, p. 3.1. 51) j
,

And the results of various chemical and physical reactions in
i

shale are " difficult to predict." (I_d., c. 3.1. 27) . i
;-_
,

" Years of intensive effort" would be required to obtain adequate
;

ceneric knowledge concerning the suitability of shale re- ;
,

positories. (Ref. 11, pp. 74-75) . *

(c) Granite

Granite, too, has serious defects as a repository

medium. Groundwater inflow can be expected to be significant

(Ref. 7, p. 3-30; see also Ref. 5, p. 9) . * * Granite will

deform under varying combinations of high confining pressure,
l

high temperature, or long-term stress (3 , p. 3-6), and will
deccmpose at surface temperatures and pressures (id, c. 3-5) .---

Granites are brittle, anr* ihermal expansions can cause

ruptures and surface heave. (Ref. f, p. 22; Ref. 2, p. 7. 2. 9) . !
;

l

Rock bolts may be required to prevent buckling of granite in

underground openings. (Ref . 1, p. 3.1. 31) . As with shale, the

data needed to evaluate potential repository performance are not ;

,

|

There are also unsolved problems relating to the disposition of"

the mined shale, because the run-off of acids derived from a
shale constituent will cause advers'e environmental consequences.
(Ref. 1, p . 3.1. 41) . |

1

Laboratory tests showing low permeability of granite and basal ]
**

cannot be relied on, since actual rock mass permeability is
frequently several orders of magnitude higher than the value of
a laboratory sa=ple. (Ref. 7, p. 3-23) . !

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

(d) Basalt

Basalt repositories are unlikely to be established

within the next 30 years. Because the thernal conductivity
)

of basalt is low, the wastes would have to be cocied at the i

earth's surface for several decades pric: to emplacement.

(Ref. 11, p. 81) . Fur'her, it will be difficult to find a

i basalt site that can be opened and resealed without developing

|
unacceptable fractures (Ref. 5, p. 23). Like granite, basalt

i can buckle, jeopardizing underground stability. And, as with

| every proposed medium, our present knowledge is insufficient.
|

'

! For example, we do not know what censequences would flow from an

inundation resulting f cm a climate change (Ref. 11, p. 81);

'

nor do we know the effects of irradiation on basalt (Ref. 2,

j p. 7.2.27). " Considerable generic and site-specific research
.

! over the next decade will be required to quantify" the concept

of a basalt repository. (Ref. 11, p. 81) .

* In conclusion, there is no basis for confidence today
.

that any of these four media will be found adequate for a

repository. To the contrary, serious questions and problems

are known to exist for each one.

,
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3. Technologies Needed To Package And
Ship The Waste Have Not Been -

Develoeed.

Before wastes can be placed in final isolation,

they must, at the very least, be claced in canisters and .

1
1

shipped. The wastes and their containers must be resistant 1

to leaching and to transportation accidents, and must be

'

retrievable for a specified period.
:
1
1

(a) Canisters

1
i
'

The design of canisters, says COE, "has received
,

little attention"; "almost no effort has been expended ...
|

in estimating the potential lif etimes under geologic dispecal
.

1

!

conditions of the canister designs that have been proposed."

(Ref . 1, p . 3.1. 5 9 ) . The EPA Panel of Earth Scientists has

said that it is "likely" that the canisters would be breached

within a decade or less. "For this reason," continues the

Panel, "we do not consider the canister to be a significant

'

barrier to the solutions, at least for the time scales of

centuries to a million years with which we are dealing."

(Ref. 5, p. 10). Clearly the canisters are almost worthless |

for insuring long-term isolation.*

1

Significantly, :ne Commercial Waste and Spent Fuel Packaging=

Program, conducted by Rockwell Hanford Operations, has been !
designing spent fuel packaging with a design life of'only 10
years. (Ref. 15, pp. 158-159).

-93-
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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

2 repository environment.

(S tatement, p. II-159).

(b) Shiement
-

.

Transporting waste frem the many reactors and
i

ether storage points to repositer_as weuld recuire hundreds,

or even thousands, of shipments -- each of which

represents a possible danger to public health. First of 11,

DOE admits that individuals living along the many transport

|
routes will receive doses of radioactivity f ce passing

shipments of waste, even in non-accident situations. (Ref.

3, p. 7.1.3.) In addition, DOE acknowledges that in the event

of a severe impact and fire in a high-level waste cask, persons

living along the transportation paths could receive radiation

doses sufficient to result in serious illness and -- in

DOE's euphemistic language - " substantial life shortening".*

M. , p. 7.1. 6) . While the Gcvernment has had tests performed

j for the purpose of demonstrating the integrity of shipping

casks in crashes, these tests have been rejected by the railroad

industry as scientifically deficient. (Ref . 10, p. 112) . *

"Sandia Laboratories reports that 655 radioactive
transport incidents have occurred since 1971,

! including 120 with releases of radioactivity and
228 where surface cont =~4 nation was found.

-94-
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Downplcying the public hcalth impacts of nuclear*

waste, DOE severely understated the consequences of trucking
*

accidents in its impact statement. According to NRC staff,

" impacts presented in the GIIS for 100% of all shipments by

truck should be about 25 times greater than the impacts given....

A severe (transportation] accident occurring in a suburban or

urban area would have a substantially greater environmental-

impact than the accident consequences presented in the GEIS."

(Ref. 7, pp. 2-9, 2-15-) . *

Not surprisingly, the public perceives a severe

danger in transporting nuclear waste, and public opposition,

therefore, could develop to plans for shipping waste to

repositories. As previously noted, public opposition is im-

portant because it could frustrate DOE's plans and require a

negative response to the question whether nuclear waste will be
|
lsafaly disposed of. Public opposition has found expression in

the many State and local laws passed to linit radioactive

shipments within their jurisdictions (Ref. 17, pp. 25-26),

and the refusal of rail carriers to transport spent fuel (i_d. ,
_

p. 24). According to the IRG transportation subgroup:

Lack of high quality, credible
and candid information about de-
fanse and commercial nuclear t'ans-r
portation matheds, equipment, and
performance has left State and local
officials and questioning citizens
with little confidence that health,
life and property are adequately
protected.

Id. p. 25.

The ciscussion of truck accidents is especially significant,*

since about half of the nation's currently operating reactors
must rely on truck shipments because they do not have access to
rail lines. (Ref 25, p. C-6) . -

_ _ - _ _ _ - _ _ _ _ - - _ _ _ _ _ _ - - . -- -.



.. .

.

4. Ncn-Deatructivo Excavation TGehnology
Ras Not Been Develoced.

.

The first step in actually building a repository
l

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

I
above, p. 63 ) , however, excavation itself will produce l

!
'

fractures which could breach the integrity of the site

and render it unsuitable for use as a repository. NRC
,

1

staff has said 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

of the rock = ass. (Ref. 7, pp. 3-23, 3-25). NRC staff

has also said that the effect of the excavation process on

"the important and complex problem of groundwater mass transport"

and, more generally, en long-term repository performance, 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." (S tatement, p.

II-161). A symposium of DOE's National Waste Terminal Storage

Program observed that the permeability of fractures and of the

overall rock mass is " extremely important," yet techniques

for mini.:tizing damage tc the host rock during excavation are-

"poorly developed". (Ref. 15, p. 109).

5. A Methodology ?or Assuring Retrievability'

Of The Wastes Has Not Been Develceed.

DOE has identified many important reasons requiring

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

..
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their retrievability: (1) to provide a period for observing
-|

waste-rock interactions and repository operations (Ref. 2, p. I

1. 5. 5) ; (2) to allow examination of the entire host rock !
i

formation before the wastes becone irretrievable (i_d.) ; i_

(3) to allow removal of wastes "if tests and acquired data j

show that a sufficient degree of confidence cocid not be

provided" (S tatement, p. II-281) ; (4) to ec rect defective .

1

waste packages which have already been emplaced (id.); and I

(5) to allow relocation of wastes if a portion of a repository

were found to be unsuitable (M.) .
|

|

DOE states that retrievability is needed throughout ;
!

the operating phase of a repository. (S tatement, p. II-281) .

Because selection and construction of repositories constitute

"a new hu=an enterprise," says NRC staff, it is " reasonable to 1

1

expect that, whatever the care exercised and however advanced
.

the techniques , mistakes will occur. . . " 45 Fed. Reg. 31398

(May 13, 19 80) . Accordingly, proposed NRC regulations would

require DOE to design each repository "so that the radioactive

waste stored there can be retrieved for a period of 50 years

after termination of waste emplacement operations, if the

geologic repository operations area has not been decommissioned."

([d at 31400; see also Ref. 9, Vol. 4, p. C-3) .
,

.

:

|
|

| -97-



.
. .

.
-

No final decision has been made as to how many

years' retrievability is necessary, and thus the extent of .

the capability which must be developed is unknown. Yet,

serious problems have been identified, at least for salt

and shale. NRC staff believes that maintaining retrievability

in salt is " questionable", even for five years:

There is significant evidence that
salt rock behavior under thermal
and 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). And a repository in shale would entail
. .

" massive support requirements" to keep all corridors and.

storage rooms open and maintain retrievability. ( Q. , p . 3-15h
Another unresolved technical problem with retrievability is

that as long as the rooms and passages of the repository remain

open, ficoding is possible. (Ref'. 12 , p. 83).

The IRG has found that:

Further definition of the -**-4ev-
abiliev conceet, ne circumstances
in wnicn waste would ce retrievec,

and une tecnnical ascects (inclucine
develoement or waste cacxacine, con-
tainers anc nancline) is necessary.

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

6. Adequate Sealing Methods Have
Not Been Develceed.

DOE recogni:es that " repository seals must retain

their integrity for much longer periods of time than those

'
,

.

-99-
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I

considered in previous applications." (S tatement, p. II-183).
,,

Satisfactory techniques for backfilling and sealing a re-

pository have not been developed or proven. (Ref. 8, p. 20;
<

Ref. 15, p. 142; Ref . 9 , Vol . 1, p . 3-3 3 ) . This lack of

technology is a " serious potential problem," according 'a

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

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

or retrieving if a repository becomes flooded." (Id., m. 3-30).-- ,

'

There is no consensus that the technology which '

is currently anticipated will provide adequate seals even

for a period of decades. (Ref. 11, p. 4 2) . One problem is

that "the data that is generally available from mining industry
;

experience is considered inadequate to properly predict the

long-term integrity of shaf t sealing techniques." (Ref. 9,
1

vol. 1, p. 2-25) . Moreover, "the effect of thermal expansion j
,

'

on the integrity of the shaft lining and the shaf t seal is
I

not well documented." (Ij., p. 2-26) . In short, "much rore
:

work is needed to define the reliability of achieving a low

permeability backfill.". (Id. , p. 2-24).- -
1

!

The Department of Energy has termed the sealing

problem a " key unknown'. (Ref. 1, p. 3.1. 23 8) . Inadequate ;
,

sealing would, of course, act as a "dangercus short circuit from I

l
,

the repository to the biosphere." (Ref. 8, p. 16; Ref . 11, p. 4 2) .

-

S
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7. Equipment And . Methodology To Monitor The
;

Repository Af ter Closure Have Not Seen -

Develoeed.

|
t

: A new technology will be needed to detect migration

of wastes from the repository. (Ref . 5, p . 41) . DOE believes

that a nonitoring system should be designed and developed to

operate for a few centuries. (Ref . 1, p . 3.1. 63) . One ecm-

ponent of the system would consist of instrument packages sealed
5

into the boreholes, shaf ts and repositories. No e::isting in-

stre. mentation system har been required to function for so many

years, or shown to be capable of doing sc. ('mef. 9, Vol. 7,

p. 2-4). During the entire monitering period, no one would be

able to gain physical access to these devices to test their

reaccions to water, to radioactivity, er to waste-rock '

interactions; and no one could adjust or fix them if they |

failed to function properly.*

DOE has utterly sidestepped the =enitoring problem,

saying only that:

Instrumentation will be installed ,

with the initial canisters. The I.

details of this monitoring program
will.be developed in conjunction

. ,

!

with the Commission licensing review. |
,

|

of course, even a perfect monitoring rystem would be powerless j
*

to prevent or mitigate releases of radioactivity. At best, i

monitoring can only warn people to leave the area rendered |
uninhabitable. |

|
1
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(Statement, p. II-280) . That review, of course, is many ,|

years 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
'

equipment is not available.*

<

3ecause DOE nas enosen to base its case for confidence*

on the =ined geologic repository concept, =uch of the dis-
'

cussion in this Statement ref ers specifically to that
concept. Significantly, neither the draf t generic IIS
nor the Department's Statement in this proceeding claims .
that any of the other 9 concepts is either feasible or
a basis for confidence at this time. In fact, three of
the technologies are admittedly unavailable for spent fuel
(chemical resynthesis, reverse-well injection, and
partitioning / transmutation) , and three more are, as a -

practical matter, equally unavailable for spent fuel
(very deep hole, ice sheet disposal, and space disposal) .!

,

(Ref. 1, pp. 4. 5 to 4.7) Since DOE says that this
proceeding is limited to spent fuel, and the Presiding
officer has agreed, this shortceming is rather fundamental.
Rock melting is not really a separate technology, but is
rather a variation on geologic disposal (Ref. 1, pp. 3.4.5,
3. 4. 7) . Island and subseabed dismosal have more serious ;

~ '

drawbacks than mainland geologic disposal (Ref. 1, pp.
3. 5. 25, 3. 6.lff) ; the latter also involves international
legal and political obstacles (id, pp. 3. 6.1, 1. 27) .
Indeed, all cf the nine "alterna:ives," are far less de-
veloped than the geologic disposal concept, and nons
can be viewed as a serious basis for confidence that
safe nuclear waste disposal will be available by the
time it is needed.

,

i
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V. *EERE IS NO BASIS FOR CONFIDENCE * HAT
NUCLEAR WASTE WILL 3E SAFELY S*ORED

r_ *

i UNTIL SAFELY DISPOSED OF.
1

I If the Commission decides it does not have con- !;

fidence that final disposal will be available by the time ;

4

it is needed, then it must reach the question of whether
i

spent fuel can be stored safely "for an indefinite period.";

State of Minnesota v. Nuclear Reculaterv Commission, 602
:

F.2d 412, 419 (D.C. Cir. 1979) (Tamm, J., concurring).
,

i

.

One of the major problems with storage, however,|

is precisely that it would have to be for an " indefinite

period" - because we do not know when, or even if, the

necessary number of safe repositories will be available,

i Storage, therefore, might have to continue fo: many decades,

or even centuries or longer, a period durimg which the,

wastes are extremely toxic. But there is no basis for con-

! fidence that these wastes can be stored safely for an in-

definite period, because there si.q:ly has been no experience-

with store.ge over a very long-term. On the other hand, we

de know that many storage accidents have occurred during

even short storage periods. In addition, the danger of

transportation accidents, terrorism or sabotage is great,

and all the more so over lea: er periods of time. Indeed,

surf ace sto:. age in some- respects p: esents greater and more
r

i= mediate ha:ards than diapesal, because the waste is at

the surf ace of the earth, and thus any releases of radioactivity

-102-
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could more easily inflict direct injury to the storage

facility workers and surrounding population. Moreover, -|
;

the difficulties of predicting geologic and human activities

far into the future (pp. 42-50) come inte play for indefinite f
long-term storage. .

_

l. There Is No Basis For Confidence
That Indefinite Long-Term Storage
Is safe.

.

Waste storage at the sites of existing reactors

is becoming increasingly difficult because of space constraints

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

definite long-term storage would necessitate transporting ;

l

very large quantities of spent fuel from reactor sites to
:

away-from-reactor (" AFR") storage sites. These AFR's would

hava. very high concentrations of radioactivity and would
a

pose a sericus threat of a large accidental release in'a ;

the atmosphere, thus endangering the local population.

Indeed, smaller but frequent releases can be expected 'a !

|

l

result from routine operations. There would also be a risk j

of sabotage and terrorism at the AFR. Even with constant

surveillance, security and monitori=g, there would be no

assurance of safety. Psychological and physical danger 'a

the surrounding ecmmunity could also be anticipated.
,

|
,

Another problem with indefinits long-term storage

is the necessity for transporting radioactive materials.

Hundreds or thousands of shipments from the many reactor
.

&

| -103-

.. -



._ -_-_ -_ - _

.
. .

.

1

sites to the AFR s would be required, each of which would5

.

pose a great danger to the public. As already noted,

see above p. 94 in the event of a transport accident,

:

there could be a large release of radiation, with obviously
,

i

serious consequences to lifa and health. Even without such
.

an accident., the pcpulations living around transport routes
-.

~

would be subject to radiation en a regular and continuing

basis, as would the workers involved in the transportation.

These shipments would also be subject to terrorist attacks

and sabotage.

It is true that transportation of wastes would

be necessary as well for ultimate disposal, and therefore

the ha:ards represented by waste shipments would be borne
!
' anyway. Nonetheless, it would be foolish to multiply our

exposure to such dangers by transporting the wastes initially

| to inter =ediate storage sites and later having to ship
i

them again, to a repository -- should one be available.

DOE's Statement of Position is unjustifiedly,

optimistic about the isafety of storage, as seme parties were

unduly op*4mistic about the safety of nuclear power plantsi

: -

prior to the accident at Three Mile Island. That accident

demonstrated that despite the so-called " redundant" safety
d

systems, accidents can and do occur. There is straly a=ple

evidence that =ishaps can occur as well with storage.
i

1

|
I

.
-
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Indeed, 00E has acknowledged that many accidents have
,

' '

occurred in the handling of spent fuel assemblies, and

that "high intensity tornadoes will blow away the roof

over the (storage] basin." (Ref . 25, pp. 3-22, 3-5 ) . |9

Moreover, NRC ccmpilations of Licensee Event

Reports ("LER's") relating to spent fuel storage reveal
i that between August 1971 and October 1979 about 67 events

were reported, involving mechanical failure, human error

and violation of NRC recuirements.* In many cases, the
.

cause of the problem was unknown. ?aelve events involved

leaks or cracks in equipment, and seme+imes multiple
,

failures -- such as 30 leaks in the stainless steel fuel

pool liner at Millstone-1 in March 1972, rix leaks in

spent fuel pool cooling system piping at Three Mile Island-1
'

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 LIR's also report improper handling or

storage of spent fuel on many occasions, insufficient water
'

in refueling water storage tanks several times, inadequate

design problems, and insufficient boren in the spent fuel

pools.

,

Ic is al.so pessible that other events occurred but were*

not reported.

.
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Apart from these incidents, the LER's also
.

point out than several serious accidents have occurred;

!luckily, so far as we know, no calamity resulted. For

example, in August 1974 at the Surry-1 plant in Virginia

there was a " minor unplanned release of radioactive liquid |
|!

effluent," up to 150 gallons, which went into the James'

i

. River through the storm sewers. At the Haddam Neck-1
:

plant in Connecticut, in November 1973, there was an
4

" unplanned release of radioactivity" into the storm sewers

when 270 liters of water from the refueling water storage

tank leaked, releasing Tritium.
t i

.

i

Several spills have also occurred at Turkey

| Point-4, in Florida. In April 1975 there was an unplanned

release of radioactivity during refueling, with 2960 gallons

of contaminated water absorbed by the soil, and a release of

Cobalt-58. Another spill at the plant, in May 1978, was

contained, but contaminated two operators. A third incident

occurred in September 1978, when radioactive water con-

taminated a paved area outside the pump room. Similarly,

at Commonwealth Edison's Dresden-1 plant, in February 1978,

contaminated water leaked. out of the plant and onto 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

.

1
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|

in New York during August 1975, and at the Peach Bottom-1 ,

| plant, in Pennsylvania, during November 1976.
i

I

|

DOE cannot take comfort frem the f act that none |
,

of these events has resulted in a major accident, because, [

af ter al'1, that may have been said of nuclear power plants
:

before Three Mile Island. That accident was caused by

Si.tilar failuresmultiple technical and human failures. -
,

at st'orage facilities are also possible, and could cause
serious health effects and require the relocation of many

.

people, resulting in severe econcmic and personal disruption. ;
i

The likelihood and number of accidents increases, of course,

as the period of storage is extended. That no disaster has

yet emerged is reason to be thankful. It is no reason to

be confident that a major accident will never occur. |
!

|

In additien, it appears that a major accident

involving stored nuclear waste did occur in the Scviet
i

Union. While the event was not officially disclosed by the

USSK, it has been pieced together fran numerous sources,

and was recently reported by researchers at the Cah Ridge

National Laboratory (Ref. 24) . The repcrt concludes that
i

the accident, in the winter of 1957-58, was the result of,
r

!

an exp.1osion of reprocessing wastes stored in tanks at a ,

Soviet military waste-storage facility. It resulted in

a high contamination cf the air with Strontium-90 and the

-107-
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resettlement of the population from an area of frem
*

| 38 to 380 square =iles (Id. p. v) . While many details

are not known, the magnitude of a possible waste storage
:

accident is vividly demonstrated by the Oak Ridge report.
,

,

!4

<

2. There Is No Basis For Confidence That !
| The Necessary Number Of Storage !

Facilities Will Be Accepted Bv The l

Public. |

l
I

'

Because of these grave risks, the institutional;

problems that are involved in the selection of a repository

will likewise arise with sslection of sites for AFR's (See,

,

; pp. 69-7'5 above.) It must be assumed that there will be local
f

j opposition'to establishing an AFR. Opposition can be expected

frem people living near the proposed sites or along the
|

;

! shipment routes, and conflicts with State and local laws
'

regulating shipping are likely. Opposition frem the Interiort

i

|
| Department can also be expected to siting en land under its

jurisdiction. DOE concedes that public acceptance of a re- |
'

.
pository is extremely low; it will be very low for an AFR

as well - particularly since removal of the wastas from
1

the AFR to a repository could be postponed for decades or
.

mere. Without political and social consensus, indefinite
:

storage cannot be implemented. DOE has acknowledged that1

public opposition to AFR siting exists. It has said that j!

State and local governments and interested citi: ens have

| opposed such construction, in part because they fear it
.

.
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"would result in de facto permanent storage." (Ref. .

-25, p. VIII-10). DOE has also acknowledged the existence

of State and local laws restricting the transportation of

radioactive materials. (Id., c. C-4). State laws, hcwever,
-_

are of vital importance, because DOE recogni:es that any |>

AFR would have to obtain all State and local permits and

follow local regulations. (3. , p . 3-15) . The expected

opposition from State and local government, therefore,

could prevent the establishment of storage facilities.

To be successful, the ATR option would require

the establishment of many storage facilities around the

country so as to reduce the costs and risks of transportation-

as well as the concentration of radioactivity in any one

facility. Because of the likely opposition to siting,

however, it cannot be assumed that any AFR site -- let

alone many sites -- will be approved.

The fact is, hewever, that many sites would be
i

i

needed. The quantities of spent fuel that would recuire

AFR storage are very great. For example, CCE projects

that if the first repository becomes available in the year ;

2006, there would then be 70,000 metric tons of uranium
!

(MTU) which would require off-site storage. Assuming each

AFR could be built to store 5,000 MTU, 14 storage facilities
,

;

would be needed by that year. If, however, a repository'

I

I

!.

.

|
1
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is not available until the year 2010, off-site storage
.|

will be needed for over 90,000 MTU -- which would

translate into 19 facilities. (DOE S tata=ent, p. VI-3;

Ref. 25, p. I-6) . Further projections appear in a draft

report prepared for the office of Technology Assessment

(Ref. 28). That report indicates that if the first

repository goes into operation in the year 2005, a total

of 19 AFR facilities would be required to store the

wastes frem nuclear plants now in cperation or under2

construction, but 27 facilities would be needed if the

Commission continues to license new plants. Mor eove_ ,

assuming that no repository is available for 50 years -- |

or that spent fuel is allowed to cool for a long period

before disposal -- the corresponding number of f acilities

needed would be 35 or 67.

However, as shown above, there is no basis

: for confidence today that even one AFR will be built.

Surely there can be no confidence that the recuired number

of facilities will be established, having met all technical

requirements and gained public acceptance. Nor can there |

be confidence that any ATR that may be established will

operate safely and without serious releases of radioactivity
for an indefinite period of time.

|
| |

|

!
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VI. "EE COMMISSION SHOULD ORDER
A MORATRIUM ON LICIUSING,

NEW PLANTS PEUDING RESOLU- *!
TION OF "SE WASTE ISSUE.

!

The Attorney General's position, in short,

is that reasonable persons should not feel even close to

having a factual basis for confidence that nuclear waste

will be safely disposed of, or safely stored until safely

disposed of. Planners are f aced at the outset with the

nearly impossible task of predicting geologic or human

events trenendously f ar into the future. In addition,

we now know enough to see that there are many unresolved
I

problems that have and could continue to put off a technical

solution for many years. We know that many repositories

will be needed, and that many years of testing will be
:

needed after each candidate site is chosen -- assuming non-

destructive testing methods have been found -- and that

conclusion of such testing is at least a decade away. We

know that no rock medium has been determined to be acceptable.

We know that none of the needed methodologies -- f cm waste

packaging to mine excavation to retrieval to sealing the

repositories -- has been developed, or is even around the

corner. Finally, we know that substantial public opposition

exists, and is likely to continue.i

Unfortunately, it has been the policy of this'

i

Commission, and the AEC, to license nuclear plants without

considering how the wastes would be disposed of. This

t
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short-sighted approach was rejected by the court in NRDC v.
.

NRC, 547 F.2d 633, 640 (D.C. Cir. 1976) as a violation of

the Commission's duty under the National Environmen'al

Policy Act. As the Court of Appeals there said:

Once a series ef reactors is
operatine, 1: s eco late to
consicer wnerner One wastes
:nev cenerate snould nave oeen
produced, no matter new costly
anc := practical reprocessing
and waste disposal turn out to
be; all that remain are engineering i

'

details to make the best of the
situation which has been created. !

1

_I_d . (footnote emitted) (emphasis added).
.

;

As a result of the Ce= mission's policy in past

years, we now have substantial quantities of hazardous waste

that must be managed safely, yet we know of no method

for doing so. Eventually they will have to be handled somehow,

whether or not the Commission makes a finding of confidence

in safe disposal.

Even if we must do the best we can in the short

run -- because we have no choice -- we have it within our

power not to continue limiting ourselves to unacceptable
-

options. Che Co= mission's decision in these proceedings

must look to the future production -- and thus the disposal --

of radioactive vastes. Che commission cannot make the

existing wastes disappear, but it does have both the power
,
'

and the duty to protect public health and safety by re-

gulating the licensing of new plants. It should deter =ine

|
|
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i'dutt tha facts at hand do not afford a basis for
..?.

confidence that any wastes, even the existing inventory, |
:

will be safely disposed of. Once it does so, the Co= mission ;
!

!must act by using its licensing powers to prevent the

problem and the hazard frem beceming worse. :
i

i
.

Continued licensing of new plants w1uld result I

in a waste inventory f ar greater than that which exists
"

,

today. Many more repositeries wculd be needed. However,

the many stringent siting criteria which must govern the

site selection process could eliminate all potential site
-

locations. Because the number of acceptable sites, if any, ,

i

could be very small, the threat to public health and safety
I
'

would be substantially enlarged by a many-fold increase in

the amount of waste recuiring isolation. The Cc= mission

must do whatever it can to limit the growth cf the waste

inventory until the disposal issue has been resolved.*

'

A moraccr:.um will significantly reduce the number of*

repositories needed despite the continued generation of
military wastes. The accumulated inventory of fission
products generated by civilian reactors now exceeds
that generated to date by U.S. military nuclear programs,
and the civilian prcportion is rising. While the volume
of military warte is large, it is on the average almost
100 times more dilute than commercial high-level waste.
Science, Vol. 197, August 26, 1977, pp. 883-884.

!

i

e
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We must in the final analysis return to fundamental

responsibilities. Under the Atomic Energy Act and the .

Inergy Reorgani:ation Act, Congress has placed the re-

sponsibility to assure public health and safety upon this

Commission. 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 operate a nuclear
f acility.

Power Reactor Develocment Cor=. v. International Union of

Ilectrical Radio and Machine Workers, 367 U.S. 396, 402 (1961).

In fact, this duty to protect public safety continues beyond

the issuance of licenses:

If, in the Cc= mission's judgment,
the public health and safety so
requires , the Cem:.ission may take
action to revoke, suspend, or
modify licenses, impose civil
penalties, or issue cease-and-

,

desist orders. . . .Such actions !
may be taken with i= mediate

I

effect.
'

In the Matter of Petition for Emercencv and Remedial Action,

7 NRC 400, 404 (1978). Thus, "the fundamental principle guiding

all Ccenission licensing actions is the paramount consideration

of public saf ety. " In the Matter of Nuclear Incincerine Ccceanv,

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

|

In view of the substantial waste inventory which

will continue to grow even if no new reactors are licensed, |,

. -. _ ___ _ _ - . - 1



__

o .

i

4

and because we are not even close to having a f actual basis
*!

for confidence in safe disposal, it is incumbent on the ,

!
.

Co:=nission to stop the licensing of new plants until what i
.

I

appears to be a fool-oroof method has been established and i

:

fully tested at specific sites, accepted by State and local

government, and other federal agencies if necessary. To'

continue licensing without a satisfactory disposal method

violates the Coe=ission's duty to assure public health

and safety. It is totally unreasonable.

.

Because of its duty to protect public health and -

i

safeuy, the Commission has from time to time ordered nuclearJ
.

i-

plants shut down. It is equally necessary that the Comission ,

I

hold up licensing new plants until the serious public health
e

issues involved in nuclear waste disposal have been resolved. |
1

1

Such a moratorium has been recommended by the President's '

;

'

Council en Environmental Quality. '

If new plants are licensed, and their waste must
i

ultimately be disposed of in a less than satisfactory way,

I
the fault will lie squarely with the Commission. Some courts

have even gene so f ar as to say that the Comissien has the ;

- 1

exclusive power in the field of protecting the public frem |

_
radiological hazards. If those decisions are correct, it

appears that unless this Commissicn protects the present and

future generations frem the dangers of nuclear waste, nobcdy

else will be able to. We urge the Ce.-..ission to make the |

necessary decisien today not to foreshorten the future.
|

.

I
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CONCLUSION |
1

|

j

We have shown above that there is no factual i

l

basis for confidence today that nuclear waste will be |
;

safely disposed of by any given date, and that even DCE's

Statenant reveals many of the factual gaps and known problems ;

which preclude a finding of confidence. We have also shown !

thct there is no basis for confidence that nuclear waste
will be safely stored for the indefinite period until safely

disposed of -- conceivably a period of decades or centuries
.

or = ore. *

We therefore ask the Commission to make a finding

'
of no confidence on both disposal and storage, and to i= pose

a' moratorium on the licensing of new nuclear plants until

the technical and institutional proble=s of nuclear waste

have been resolved.

Dated: July 7, 1980

Respectfully submitted,

ROBERT ABRAMS
Attorney General of the
State of New York

By

/ f* &W -

'uCHN N. CORWIN
Assistant Attorney General
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EZRF I. SIALIK
Assistant Attorney General
2 World Trade Center
New York, New York 10047
(212) 488-3474
(212) 488-7565
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