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Un.._m_e_D, Smn, . r_S n Ai.Lco. C A-r .

NUCLEAR REGULA*ORY COMMISSION

____________________________________x

,n ,.e .n.a ~. ~. . _u. ._ .. .

v,e e. .e._ 3 0 , _ _1 (44 e.R. 6_, a- / _? )
-

_ .
.

Proposed Rulemaking on Storage :
and Disposal of Nuclear t'as:e,
10 CFR Parts 50 and 51 :

(Waste Confidence Rulamaking)
____________________________________x

C RO e .q _ : An. -..n .,..< C,. ROBr.Rm. .- ..en , .,n .o ,-- _.

.s.m. e_ O ol r z- G : .e e. ,-w- ..e m_ n- er
S m = m_ _e. Oni_ -a r-. -

s. .r_ n- v_ C=. _v,

SUMMARY

"he rec. resentatives of the nuclear industrv. , not
sur risinc.iv ur e the Commission to make a finding of con-. .r w

"ide._e i. sa'e M__isc.osa_l " a -e.. . .u e ' . "he - _*..-d a_' S a'a_-' "
,

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

..e a. '.s 4 . . s"e, .- o# ' S.i .- ,c s _4 '__4 c .a. a _- a_'' b.o s a_ e' 'b.e .2 e__i an. . - - .. -

Nuclear Society ( ". liS " ) , the Atcmic Industrial Forum ("AI?"),

and the Utility Nuclear Waste Manacement Grcup-Edisen Electrii
. s . : . .. . ._ ( b _4 _3 _4 .__4 ._ s = ,_ ,. u,n u. v.e . ) .

_

. . . ... . _ .a

As will be demonstrated below, the industry, like
DOE but to a greater extreme, has distorted the issue which

the Conmission must decide, namely, whether it is now confiden ,

based on existing facts, that nuclear waste will be safely

.
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dispcsed of by a given date. In cur Statenent of Position *

(pp. 15-16) we divided the confidence issue into its

distinct and essential elements, saying that the Ccenission

could make a findinc. of confidence oniv. if it finds each
of the following:

1. that disposal will be accenplished;

2 that discosal will be saf e; and

3. that disposal will occur by a
civen date.

Me said that the confidence must exist toda'f, based on facts which

e.'. # s ' ~.~ c' a v, , -..d'a. '"a. 'he C ...'ssi n. ..." s '. .b.av a_ * " a. k..d .k. e s '. s#. e 3 . a a_
-- ... . - ... 3 -

m2 cn.m.a s A e.m.e a .-. - -- --

In this Cross-Statement, we will show that industry

defines the issues so as to avoid all of these recuirenents
a.nd 'hus 'o "-"-s' a'a '..k. e v e - v_ -u- ^ae # ' k. .is e-ocea'#..n- (o. c .i.. . 9. .- - - - _ .. ---

We will also shew that industrv. has u:teriv failed to denenstrate.

the necessarv. factual basis for confidence in final dise.csal
(Point II) or in indefinite long-tern storage ' Point III).

One of the nest glaring, weaknesses of the case
e. - a. s a. . . '. a. d '~-"; -..d " = - - v.

' ' '' ''s -.s --....d'.a-'an 'a ..h e ' a r .' . . 4 - = ''. - - - - - - -- --

. . . .. . . . ..:easi.., tv. c:. c i s e. c s a , r w1:ncut anv s.owine. tn.at sa:.e cisecsalmi_
.

w3''- =c'- a-- v. % e d ...e ' a.m a. .'. ed .-
" ''

- . -.dn "-s' ." " a i ' s '.o .i d..a..'. i 'v- . - - ~

our scatenen: o- Position in this proceeding will be referred*

.o as 22w . .

- -
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specific repository sites meeting all technical criteria,

to show that a sufficient number of such sites will be found,
.

.c offer a credible response to the problems created byor

State and local opposition to perr.ittine disposal, storace

or even transportation of nuclear waste. In addition,

industry clains that isolation is necessary for only hundreds

.e. ., e _. 3 , . '." s 5 ' - k. . _' _i ". ' '. . , " e "m..a a_4' *b _i _' 4 '.y m .". ...e " .a. d s^. . - . 3 . . .. _- _ _
,

to assure safetv. for the million-vear ceriod that is reallv- - -

involved. "creover, industry has no answer to nany of the

technical data gaps and known technical difficulties, but

- _ o _.7 S..oca.s 'h=' c"__ e... -= sea- .". a'"o 's w_i_'1_ - _d . c,"-~
_ . - - -- -

solutions.

,

-

.I

-

e

.
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achievement. Even if theoretically feasible, safe disposal

will not be acconplished if any of the followinc occurs:

(3) ao1 .: .,.s *_o ,,, .g o. .e n:~,, , o- i e. ..a , wr.4 , e .o .w-
--- . .- - , - . .

impossible, are nonetheless not developed; or (2) the

necessarv_ nenber of reo.ositorv. sites meetine_ all technical
_

recuirenents are not found; or (3) institutional problems

- a.v a. . . . '..b. a. a. s '.c.k ' # * . ..a_.n' o # 'Sa . . . . . b a. -.~ . o.# .e-.a - a s e a -v. "a.. . - - - ... -

.

pos tories.

In particular, technical and institutional obstacles

must be overcore not only at one, but at numerous sites

around the country. DOE's Statement of Position admits

that eight repositories would be needed in salt or granite
.
4

(p. !!-289). And, if the USGS reconnendations are adopted,
' k.e k.a. .. a ' loa ^ o.# eack. *e osi'-.v, ~..# -F.' ' e .- a.d."- ed 'o.. . - _e . 3 - - -

minimize the .oroblems caused bv heat -- thus incre.asine. further.

the nunber of repositories needed. Further, extra repositories

are needed in case a repository site is found to be unsuitable

after the site has been selected, or after the repository has
been constructed, or even af ter sene or all of the wastes

9
designated for that repository have been emplaced. See SP,

~ g, u. a. . .u. a.,a c o ' .c '-- . =. ' . a x' ' ~. , n a d ' ' '- ' ~- .n '.o ' ' . . A. .' . . , a''
s

.r - -
', a. - . -

the necessary sites for disposal of all commercial wastes, DOE

must also find all the necessarv sites for discosal o# militarv,
.

-t
,

I wastes. While this rulemaking concerns oniv commercial waste,t -

i
' the fact remains that DOE will need to find enough sites fcr

both kinds of waste and if the necessarv. number for both ttr.esr

.
-M
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of waste do not exist, the two programs will be in competition

with one ancther for the limited existing sites. There can

hardly be confidence that the civilian needs will take pre-

cedence over military-needs. Indeed, since we cannot be sure

that even one site meetinc all technical criteria and gaining

all necessary approvals will be found, the need to build nany

repositories is very disturbing, and there can be no confidence

that the necessary number will be built.

.

,

l

,
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3. Industry Does Not Show That
Disposal Will Be Trulv. Safe
For The Necessar'r Period.

The Utilities argue that the radioactive waste

problem is not unique, and does not deserve the attention

it is getting. Doc. 3, p. 1-16 This is incorrect, however,

because never before has it been necessary to isolate a toxic
substance for the period of eine here involved. DOE has

called the e.roblar "unic.ue", savine.:.

The unique requirements of radio-
active waste manacenent have
generated tha " se cenancs for
aoplyinc long-tern geolocic pre-
dictions.

-
DOE S ta enent Of Position, p. II-102. DOE's assessnent is con-

sistent with that of the National Academy of Sciences ("NAS ") :

Unlike the disposal cf any other
tv_oe of waste, the hazard related
to radioactive waste is so crea:

,

:nat no eier.en: et ccur: snoutc be
allowed to exis: recarcine sade v...
sa:e cisposa neans ena: :ne waste
snail not cone in contact with any

. .11 vine tn..inc.- -

(Ref. 6, p. 3) . (first emphasis su= plied). Thus, the safety

e. ok'a. --- .#s _3..daed u .._' n-" e , and - a. . " _' . a s = _i .' '' . e '..".c u .".'. a d- ..=.-a_- - .- . - ,

. ' ' . _'s ~=.~e_,-..c. * - ~ . ~ . .'"e ~.~b.'* .
'"'

. ._ ...
.

Industry's aperoach to 3.ssuring protection of the

e.ublic health and safety can onlv be terned ev.nical and. .

4 _- a s e. c..s _* b 7.e . " b.e c m. - a. e ' _4 '_ s a _- ," .e .'. _* s ' b.c.*. t, _' ) '"e e._'c4. .. . . _ . . ... -

durine which the waste is dancerous is cniv 300 to 1,000 years;- -

,

!

|
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(2) any natural releases within that peried will be small,

and (3) protection against hunan intrusien is not required.
In addition, industry attenets to buttress its case for con-

fidence in the saf ety of disposal by reference to (4)

allegedly greater dangers fren coxic chenicals, (5) the

alleged disadvantages of coal power (6) the mine at Oklo,
in Africa, and (7) foreien e:: erience. Each of these arguments

is withcut merit.

1. The Period of Dancer

ANS argues that because the waste becenes precressively
less radioactive, it is dangerous -- and thus needs to be con-

tained -- for "at most 1,000 years." (ANS, p. 14). The

Utilities go even further:

A very high degree of containment...
is required fer only 300-500 years...
For the longer tern (after 300-500
years) a geologic repository presents
a risk to the general public rouchly
comparable to that of a high-grade

. .
!
\ore cocy. '

UNFMG, Dec. 2, pp. I-8, I-9. This statement is both deceptive
and incorrect. It is deceptive because the Utilities admit

that " protecting the safety of future generations requires

estination of radionuclide distributiens and concentrations I

for millions o' vears." Id., Doc. 3, p. 3-2 (en=hasis added).
.u.c ecy.., 3...

- - - - - - . . -----4., u..w. ,- 4 . e4,4, ..we t.474*ies -ava=7 '"a-,a-- ---- -- -- ...

according to their cwn hacard index formula, the tire at which

the hacard from a repository f alls below the hacard fren an
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repository would become less ha:ardous than an ore body

after 40,000 years.

Significantly, industry points to the proposal

by the Swedish K3s group to use "a solid copper canister

(15 1/2 tons) with fuel rods embedded in 2 1/2 cons of lead."
(UNWMG, Doc. 3, p. 3-21). The Swedish group is said to be

willing to expend this much copper and lead in the hope of

achieving isolation for hundreds of thousands of years.
But whv. is the Swedish groun. readv to use so much valuable

material to seek long-term isclation if the hazardous period
is a mere 500 yc3rs? The sinple answer, of ec:.rse, is that

the hazard of nuclear waste does last for close to a million
years. So says another source relied on by the Utilities:

Since certain radioactive waste croducts
renain hazardous to some extent "for
hundreds of thousands or even milliens
of vears, a very long-tern perspective-
. . . . .is rec.uirec. :or adc.ressine ceciccic
isolation.*

- - -

"Gxio-Geolog c Isolation Implications," F.ef. 31 to Doc. 3=

of the Utilities' filing, at p. 200
i

(

,

i
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Indeed, that source notes that even af ter a nillion years,

"certain species such as radiun 226 and thoriun 229 ' grow

in' to hazardous levels (and] the fission products technetium

99 and iodine 129 becone a nore sidnificant conponent of the

generally decreasine. radioactivitv. level for lanc.er isolation.

a_
' ..d. e . *_- .

. . ,. . . , , 4- . .. . s &. u, . ,,e--- e;- ..a. ne ,e a.u...e.,....
.. - . . - , -. ..-.. .. . . -

= au- , ,a 2. u u- n e - .a .: a= n a -., . ..as - ..- e;. s.aa. w- . e - ,-- - o ;. . u.a .n. .. : ;-,-- . -- n : . . o.

a million years (Ref. 1, p. 1.9). Indeed, as ANS recognizes

(ANS Table 5-15 and p. 12), some of the elenents of nuclear |
4

I

waste have half-lives of over a million years, and renain

raficactive for tens of millions of years. USGS has said:

Spent fuel assenblies, for enanple, !

contain significant quantities o# 129 ;

I [ Iodine - 129] that has a verv lonc
half-life of 1.6 x 10,' [16 nill' ion] '
.vears and that roses a .notential '

a eas . ._, a - ,. (2.e . .,u.- a.a u , -
. . .. -.:. .

p. 9) .

Thus, while the waste will be less dangerous after 1,000 years
'"an 3'- s .ow, . e .a -..s .'a ' c ". v. .-.4.

i '' #- 1* "o a .. 1'*-,, v.a. .,-
4 --... . -. r- c- --..

nore -- especially since large quantities of the lone-lived

elements will enist in concencrated form at each repository.

..o - a r ", = , "a U.S. C ..u - '. c #. 2.. c. a a ' s '.. o. ~..'. e 5 . C ."
--- -- - - - - a

ca..:' ' '" dad ..ha'. "a-= sa c'- d.s ':,9.00 va=- ".='" ''"a,-- ...as . nc--------- .. ~ -
. s -

" i ' a . . 4 .. ... t .e. ' ka_ _d i =. a d .#..... ".. e a_ ..*d - ....a .'. " - .^ .. u* , C O n.e . -- . . -- . ------.

years before it becones harnless." Natural Resources Iefense

!

|

Ic. a: ca. 20u-201.=
.---
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Council v. U.S. Muclear Reculatorv Connission, 547 F.2d 633,

638-9, rev'd and ren on other crounds sub nen. Vernor.t Yankee

Nuclear Power Corn. v. NRDC, 435 U.S. 519 (1978) (enchasis
added). That is the Court which directed the Conmission to
conduct this proceeding, State of Minnesota v. U.S. Nuclear

Reculatorv Conmission, 602 F.2d 412 (1979), and it is also the

court which is likelv to review any challen,es to the ruling. .

which may result frca this proceeding. Its findina, therefore,

cannot be ignored.

2. The Magnitude of Releases

Like DCE, industry argues that any releases which

do flow fron any repository will be small. And, like DOE,

industry is unable to support 'this prenise.

The precise clain by industry is that "given

appropriate site selection and systen design, it is highly
unlikely (if not impossible) for gechydrologic or geologic
processes to result in any releases from a deep-geologic re-
pcsitory during the first several hundred years. Fur thernere,

1

the NRC staff is now considering that the waste for=/ canister /

other engineered barriers should be capable of providing a

large share (if not all) of che required contain.ent during
the first thousand years." (L7GNG , Occ. 2, p. I-5).

Even if these statements were true, which they are not, they

would fail to provide a basis for confidence that any releases
wculd be small. First, the position assunes both the exiscence

_19_
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and selection of satisfactory sites. As e::plained in our

Statenent of Position, SP, pc. 56-76, and further at pp. 33-42,

belew, there is no basis for assuming that any satisfactory

site will be found and receive all necessary federal, State

and local approvals, let alone a sufficient nunber of such

sites. Second, the position assunes no significant releases

resulting fren hunan intrusion. But, as ,shown below, that

assunption is unsurcorted and unwarranted. Third, the

position assunes that the period cf hacard is only several

hundred to a thousand years. But, as just demonstrated,

the true period of required isolation and containnent is ene

million years. Thus, discussion of a period of several

hundred to a thousand years is virtually meaningless.

These are the obvious flaws in industry's "small

release" position. More fundamental is the fact that ne one
'

is in a position to say, with anv degree c: assurance, that

breaches of the rer.ositorv many hundreds er thousands of v. ears- .

fron new will yield only "small" releases of radioactivity.

To the contrary, connon sense suggests that when the systen

springs a leak, there is no linit to what can get out.* No

ancunt of calculations, eseecially based on inconplete nedels

and inadequate data, can change this basic inability to assure
icng-tern containment. Industry's assunpiicn is that " environ-

_

nental dilution" will assure that " acceptable" levels of re-

leases are not exceeded. UMWMG, Doc. 2, pp. I-21, 29.

aersover, even - the releases rer year are "snall", the effects
*

of radiation are cumulative, so that the total releases over =any
"2 a. s v. a"u_' A '-_ ~ e .~. ~ .'. - - a_ a '. a_ . .a "-

:-
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But it is only an assumption. Confidence requires nore

than pure assunption. It requires fact and sound reasoning.

Industry has provided neither.*

Because a release of nuclear waste can be very

dangerous to the public, repositories must be designed with

nultiple, " redundant" systens to assure safety even in the

event of nulticle failure accidents. After all, during the

course of a nillion years many nultiple failure accidents

are possible. Each of the safety systens, of course, should

be independently sufficient to provide for safety. The

U tilities , hewever, say that under the "systens approach"

it is unnecessary for every cenponent in the sysuen to perform
well so long as the total systen works. UNWMG, Dec. 3, p.

2-51. The fallacy here is that if any cenponent is inadequate
to begin with, and if other parts of the systen fail, there
will be nothing to control or prevent an accident. Redundancy,

therefore, is meaningless unless each cenponent neets the
hi, hest standards. Sinilarly, the Utilities say that the

"nultiele barrier concept" need be designed only so that "no
single event could reascnably be expected to breach all of

then." _I _d . , p . 3-11 Ecwever, Three Mile Island was a multiple

failure accident, and denenstrated the need to plan against
multiple event accidents. Meeting the single f ailure s tandard

-

is simply insufficient to give confidence in safety over a
nillion years.

In acd ::cn, as we have previcusly explained, "snall" re-=

leases are neither accepted by the public nor safe.
2?, p. 7a,, :n.
- -

-14-
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3. Hunan Intrusion

The Utilities define " isolation" as "enplacing

the waste in a place or nanner that humans are not likely

to intrude and cone in contact with the concentrated waste
forn". (m3 RIG , Doc. 2', p. I-4). They define "the prinary

goal" of waste discosal as " protection of the general public".

(Id. , c. I-5). They then take the startling position that
__ -

fulfillment of this goal "does not require isolation."

_I_d. This contention is absurd since the public could ber

very seriously injured if future intrusion causes wastes to

escape to the biosphere. The NRC has recognized the seriousness

of the hunan intrusion problen and the impossibility of pre-
venting intrusions (S? 30) ; industry cannot define the
problen out of enistence. Indeed, the NRC has accepted an es-

tinate by Battelle Pacific Northwest Laboratories that "the

probability of violation of repository integrity as a result

of randon wildcat drilling" -- which is only one of many possible
forms of human intrusion - is "once in 2500 years." NUREG-0116,

Environnental Survey of the Reprocessing And Waste Management

Portions of the LNR Fuel Cycle, p. 4-87 Therefore, the NRC

expects that there would be 400 " violation [s] of repcsitory
integrity" from this one node alone during the nillion year period
o .a danger.

-

The " reason" given by industry for not worrying

abcut human intrusion is apparently that only "a small nunber
of individuals" - presumably the drillers -- would be expcsed

-15-
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to radiation. Putting aside the legal and ethical question

of whether exposure by drillers unaware of the danger can

be written off, the fact is that human intrusion could very
well lead to contamination of large portions of the general

public. The drilling itself would open a new pathway for
escape of radioactivity to the public. Moreover, if the

intrusion occurred after monitoring ecuipment were no longer

operative (see below, pp. 56-57), a great deal of radioaccivity
could escape without warning. Through this mechanism,

i

|

large numbers of people could be exposed to unsafe levels of i
;

radioactivity before anyone realized what had happened.

Industry's fall-back position is that " wide archiving

of records," societal memory and durable markers "nay reasonably i

extend the period of institutional control" foe some centuries.
Industry notes "a number of exanples" of human activities for

which records have survived for much longer periods of time
than 300 years. UNMMG, Do c .2, c. III-G-7 This is a classic

example of industry's irrationality on the subject of nuclear

waste disposal. First, while some records have lasted longer
than 300 years, many others have not,- there is thus no reason

*-s.

to be confident in advance that the reposicory records will
survive. Second, survival of records is not the same as

" institutional control" because the records might not be avail-

able to the parties needing them. An excellenu example of this

was recently experienced by West Germany in its investigation of
a sale done extending under the Iast German border. In order

-16-
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to evaluate the done, geologic records for the entire area

were needed, yet these records were held in part by East Germany

and were not available. (Ref. 30) And third, as explained

above, the period of danger is not 300 years, but a nillion years.

4 Toxic Chemicals

Industry a parently believes that the Connission

should not worry about the hazards of radioactiv'e waste

because uhe public willingly accepts the hazards caused by

toxic chenicals, which allegedly present ec= parable or
even greater dangers. But, of course, the fact that the

public health is beine endangered by tonic chenicals hardly
dininishes the need to protect the public fron radiation.

While the Government was slow to protect the public from toxic

chemicals, Concress has now enacted many statutes to inprove

such protection, including for enanple:

1) The Resource Conservation and Recovery
Act, 42 U.S.C. SS 6201 _e_t see;

2) The Tonic Substances Cent: 1 Act, 15
U.S.C. 55 2601 _e_t sec;

3) The Clean Water Act, 33 U.S.C. S 1317 (a) ;

4) The Safe Drinking Nater Act, 42 U.S.C.
SS 300f _et sec;

5) The Clean Air Act, 42 U.S.C. 55 7401
_e_t s ea ;

6) The Occupacional Safety and Health
Act, 29 U.S.C. SS 655 (b), 669; and

7) The Federal Food, Drug and Cosnetic
Act, 21 U.S.C. SS 301 _e_t sec.-

.

1
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of nust be decided on the basis of facts concerning nuclear
wasta disposal. Alleged operational prchlens with coal are

..

obviously not a basis for confidence in safe nuclear waste
disposal.

'
6 Oklo

* * e U ' _i _' i ' ' a. s _- = _' v o . . '..". a_ O P _' o . . i .na. .# . . "u"a. .~- , .A .#. _ 4 - =. . . _ - _ u --,

as evidence that the United States will safely dispose of
its radioactive waste. "his reliance is illogical for nany

reasons. First, it is innessible to deternine exaculv. wha:.

s

occurred at Chlo almost two billion years ago. Current specu-

lauiens are of questionable value, and cannet be a basis for
.

confidence today in safe disposal. Second, according to those

speculations, "a na4critv. " cf the six tons of fission o. roducts.

nigrated less than could be expected. F.ef. 31 to Doc. 3 of the
U '-i _' 4 ' * a s ' # 4 ' d.. s , . e. . '_07_ 703. " k. _is c.ha_a e_i r.._*c. s _--.,_'v__ - - - ---- 3 .. - . -.

<- ,r.--_'as ha' *.k.a- =-a.i.de_, . e .k.a s a s ...~ ~ .k. a s "..._-a=. '- . . s d.. .' A
-

.
- . ..

- _-
t -

...4 a'.a. T_n ea-__ic a .' _= _ , ..m s c.. - 'n'e e.es*~an n# _-= ed. _..d.. "_ h _4 _ d_ ,
- _ - 3 --

_

industrv fails even to discuss what ine_act Oklo had on life existinc-

.

. at that tine, or what inpact it would have en life as it enists today.
. .s. e 3 e _' a. s o ' ' 4 ' e # . ..'.a k i ' .d . .,- 'ha .a. a- -.k. '- . 8 .k.,_i _' _' _4o n v_ a_.a.. s _= c_ ^a

--y - -- _. -

nay have been much singler and auch less suscee:ible to rafiation
damage than these which exist today. Even se, for all we know,

Oklo nay have brought nassive death cr even extinction to

one or more scecies living in that part of the world. Certainly,

in ustry has not shown that an Oklo in nedern tines, allowing
d
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three tons of fission prcducts to escape, would be safe.

Fourth, as we have earlier discussed, geolecy is a retro-
snective rather than a predictive sciehee. The history

of past geologic events -- even if well understood, as

Oklo is not -- does not provide a sound basis for predicting
events a nillion years into the future. SP, cp. 43-45.

See belew, Pp. 33-33 Fifth, construction of a rerosincry re-
c.ui-=s # '''d.c, ' k.-o t' .b. 'k. e '..o s 'e o cP. . ' s o ' a '- i . . a. .d o . '.a i . .. =. . .'.

-- - - - - - . . .. . - . . . .

by the host rock would require satisfacecry sealing naterials
and techniques, which industry concedes are not available (see
below, pp. 54-5 6, and SD , pp. 93-99). By contrast,'it would seen

safe to assume that no one drilled into Oklo 1.8 billion years
.

a c. o . c 4 . '..". , " ' e. .. e . =. a s e..- v c' . # ' ' i .n q d,us. des d. bad wi'' '~. - . ...
. ---

- - ac'--a-

the host rocko and could provide escape eathways for groundwater

other than the shaft itself (Ref. 7, cp. 3-23; 3-25; OCE Statenent

of ?csition, p. II-161; SP, p. 96). This problen, like the need

to backfill shafts, was net a facter at Oklo. Seventh, Oklo

was evidently not a salt deposit, and thus it cannot he assuned

that the degree of containment which alle,edly occurred ac Oklo
would occur in a repository in salt, the favored nediun of
.t .,.; - o . -. .e ;.

Fina11v, the conclusion of the article en Okle relied
o r. '.v -.nd s -- d-' " . . ' ' . si' a-s.ec t 'i -- - - .ba ac'a 4- #-s we-a. e--- -a ---

. -- - a

sn. c ~..s * * ' a '.o~ "-.a_ 1'a '' '' '=-,eA- - -.~.- n " * o . . c .. .~... a ..* o n ' %.e _- =_ .- "ce~~.%"s' a'',- . . -- a

and tectenic conditions of the Francevillien basin were such
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disp ers al .'" (Ref. 31 to Utilities' Dec. 3, c. 204). "herefore r.

even if the Oklo site did perfern well alnost two billion .vears
that is no basis for concluding that the necessary nunbera c. o r

of satisf actory sites will be found in the United States, that
- - - .s. : . - -umn ,, a.. A # #-- . . s ',.- u '- _ic . . =- ' - - a b ' a.- o- w''' be ava. - ..e., e. 7 - S. = '-- - .. w . d

. .
..

-a -^ s # '.a. # a s ' # ' ' a ~'.''=' ' v be as'-=b'dehed a' "..osa si'as.*
-- -: - . --- --

. - -. - - --

- v -,;-, v. - t.c-_--. -.< e e,. ei. .-

Industrv sa.vs that other countries too are lookinc.
a.n- a a , , . . u..e ,.n. un u.u.e ..aa , _- .- , u . e. .nu , , (. . .v c. - . . 0 ,. m.. v. w. a ,

- ,- ,- - .v --. .

Do-. ' ? -
.3. ' 6 ) . c.ha '- i - 4 -~ =- ' ev a..*. , k.a w a. ". a , '. o . o-, . ~ . --- - a --- - --
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c' ~~~-~se, e.".ye 'a...e a*-ro=4 --u'A
b.a- . ' ' v - . ov e '' . = ~ '. e c %... . 4 - = ' 1 v.

-
- - . -w - . .- , e. --

suitable sites accentable to the .oublic will be found in.

s k.a r.%. . : 'ad S 6 c. * e s .- - --

m. .s.e .e. g . A 4 - w v..eg ?T C' o- ,e ga ' m.i.a.,* ..s a "' a.. o# a * ~- i ^ "6. o.4 . -- y y - . w.

w.k. t , k. k.as Ve'. '.o ba 4 .".y ' e.". e ".'. a # . M. h a '-.b.e 4 'u w#''- succead s
-. s

, -- . -- -
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i
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Statenont of Position (p. 11), has said that "a thich copper

container, such as =.rce.osed bv the Swedish plan, nicht itself
. -

be an attraction for future human intrusion" -- which would
result in breaches of the repository.

Moraover, a review of K35-II by the National Acadeny

of Sciences, rublished this year, reveair that the .9wedish

c l a . -. .' a _' .. . a _' , ._' _d _i . a.n '. we a.9...e o o e _= _= . d " a _i _' s c = .". s~. a_- .S. a_ v. . .. s . - -
_

technical questions which nust be answered if there is to be

a potential basis for confidence in waste disecsal.

.or exanple, NAS identifies sealine. a n d c. l u c. c. i n -*
w

of tunnels, shafts and boreholes as "an essential feature

of all c.lans for c.ecloc.ie disecsal of nuclear waste... one.

C_# 'ha_ '-e'. d'*_##__#C "- _' . s '. G 7. e _# .~. _eeC s _# '.- _ Y_ C ^ ". s ' _-" ~ '._# c " . "- -
. - .

(Ref. 30 c. 49). Yet the K3s treatment of this problemr .

is "a .:otable weahness" of the plan, because "the denenstration

of [ sealing] procedures under field conditions is inadequate",

and the K35 ccnclusiens seen "to rest en inadecuate evidence."
American encineers were " dubious about the feasibility of
the method fer filling the tunnels." (Id . , pp. 49, 50, 56).

__

The NAS review of K3S-II also observed that "no |

l
|

agreenent has been reached" among technical experts as to the '

,_ . c ~" a. "_ d _' _' '"_ ..'. a '. " u . . = - a_ '. a " _' e c. " a . . '._4 _ _d a_ _e " c _' _= d _' a .. _ _' _i d_ a s i,
_ - r _ _ _

1

|

w_i ' ' . ._i _ - = ' a. ' " - " u e,.". c_ _ c u..d_ "m'.'. a_ _- 'o '"e 'aiosy".e_e (_d., p. 46). 1__ _-_ . . . _ - . . - .
i

__ ,

. ~e _, a- _ _ . . ._ n . _, .o _= , a - _ .o-_- ,n - . _;__;e,. , -, ~u._: u..=...S__-- . . _

.. _. . - - . _ .. . . . . . _

larc.eiv. reliedr were terned " notoriously undependable."
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.

(na., n. . 4,). n.. A.,- ,. - ..u.e.- .c . ,a_ .u.a n ...e ._ o ,, : u , e e s au - _ n_ u.sa
__.

- - . ._ .. . - -

of glaciation en groundwater novenent in a repository are

difficult to predict with anv assurance," and that the K35

scientists had not considered all relevant circunstances.

( I d . , c. . 29) (emphasis supplied). NAS also confirns that "no
_-

adequate nocel for water flow through fractured crystalline

o c.'. :- 41341 -A , io
--- e.a _x _- . ,

- ..a a,.7 3 c. --.

Finallv.r K3S-II assunes a maxinun rec.ositorv.
O

tenperature of 80 C which is achieved by ecoling all spent9

'uel - ds "c- 40 v.a.a s, "v. 'd-4'd--...- -. - ' ". e .. ...k a --. o'- - ds -a---- . , - : --

canister, and by proper spacing of the canisters. These

assunprions an. c. lied to the United States waste disc. osal .nroblen,r

would drastically increase both the nunber cf repcsiteries needed

(bv. reducing the volune which each re.cositorv. could hold) and

the total storage capacity needed to store all spen: fuel for
40 .vears. Since we do not knew if the necessarv. nunber of disnesal

and stcrac.e sites can be found and ac.c.reved in the Unite # States o

the Swedish assunprions could prove troublesene here.

C. Industry Cannot Denonstrate That
Safe Disposal Will 3e Achieved -

By A Given Date.
_

. .u.e g . e Cou '. o' e'.-:ea's, i " c ' . .- .. .a s o - =-
"#--.n '.e S'u-"a-.

-

case, d d - =- ~ '. e d. '..".e m"- _. . # s o 4 cn '.o as ess _''.o- -- . . # _4 # e ". ~ e ..b.a. '.- - _ .
,

|

safe disposal will be accenplished by a given date whicha as |
i

r
.

l,
we have arcued, should be no later than 1996, s e. , ~p. ,3.-

_. - ..
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The nost sericus flaw wiuh the AIF and NAS dis-

cussions of disposal is that they are theoretical and conceptual,
talking about the kinds of sites and conditions that are de-

sirable while ignorine the problem that there are no known

sites anywhere in the United States. Until sites neeting all

the technical criteria have actually been located, fully tested,
and apr. roved, we will not know if they exist. In fact, as

of today no suitable mediun or site is known to exist.

See pp. 33-54 below and SP, pp. 40 and 63-67 Moreover,,

nany technical gaps and defects are known to exist in the

methedclogy, as acknowledged by DOE, USGS and others.

See SP, nn. 43-55, 5 9-64 and 7 7-101, and pp . 24 - , , below.-- -

2

Until all the gaps and defects are resolved, we will not

be sure that they can be.

For this reason, A F's clain (p. 29) that the

first recository could be available a few years earlier than
DOE projects is worthless. AIT can work day and nicht ere-

paring schedules and charts, but they preve nothine until

sites neeting all technical crit'eria and gainine. nublic
.

approval have been found and all technical gaps and problens
are resolved, Since nobody knows when, if ever, that will

happen, projected dates by both A!? and DOE are sheer fantasy.

Indeed, A::S says that the tining is a " political c.uestien,"
and that under certain political assunptions -- such as "re-

,

|
l

ductions in funding, and policy changes" -- the date of in- 1

pienentation would be later than is projected by 00E.
( A:IS , p. 3, fn).
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USGS recognices that no date can be esticated. In

its Statenent of Position, as in its Preliminary statenent of
April 15, 1930, "SGS points to all the research that nust still

be done in so many areas, and says it is " unable to esticate

when [was te] disposal will be available" because such prediction

"will be inc.recisa and erenature until canv cf the ke" issues. . .

ta :: a t eu u- e . . -- e .. -.. u.u. s o .a . ,,.. e.. u. .u.u,n. . u- e e.. ,..a a ,s s e .a. n ( . eG.2 . u. a u. ., . .n .,. u. ,. . - . .-

* 29). "Fren a technical standpoint," adds USGS, es-pp. ,

tinatinc. a date for waste diseosal is inc.ossible because
"new and hitherto untried technology" will be neede?., and

initial failures are therefore likelv. Id. at 5. "How nuch- --

time shculd be allowed for such centingencies is not clear."
i Id. Istinatine a date is aisc incessible because of institutional-- -

-

unkncwns, such as the " roles of the States and Indian nations

in siting repositories" as well as the Cc gressional response
to President Carter's pror.osed crec.ran.

.I.d..

. Of course, it is possible that sene day a sufficient
number cf suitable sites will be found, and all technical and
institutional proble=s will be resolved. At that point, a

e _ . a e .,. - c- - .n a ae
- e..m e ".. .a '. d_ _' a- o s a ' w d ' '-- a. a c.k. i eved .'. v

- '_ . - . i"_

.a - . a. . .. -
. 3

a ,4- 2 .ues.-- , .s. . s .- , - a . - - a. . . .n o. u. s.e -a.,. aueg u, e t .,a i .ng '.od. a.v. 'aaed
p. u. .-

- . . -- -- -

en hopes for the future wculd be irresponsible.

D. Industry Eas Failed To Establish
A 3 asis For Confidence Today Based
n.in .v, u- e . . ; s u. .t . . . - - . .- > a- n ... - a ..-

4

AMS receatedi.v savs that dise.csal is technically. .

" feasible" But that is very differen: frer sayine that i:.

,.e -

- _ _ __ _ _ _



. _ _ _ _ _ _ _ _ _- --___ _ _ _ _

.

will be implemented. Rather, it v.eans that, in the view

of AMS,disecsal is being worked on and there are.no known*

insoluble barriers to its becening available at sene tine in
the future. AUS ass: nes that all technical gaps now under study
will be resolved, whereas in truth we do not know whether the

studies will succeed or fail to resolve the problems, or whether
new difficulties will arise as work progresses.

The Utilities re=.eatediv. relv. en blind techncicc.ical
cptinisn:

(The N"TS] Prceran will corroberate
a high level of con scence in re-
pository perfernance prior to waste
emplacement.

* * *

Further, with respect to therno-
. mechanical questions, work is1

well underway, and answers shculd
be available by the time the sa e
select cn process is complete.

* * *

ONMI has initiated clans and
programs (which] will lead to field
testina and denenstration of satis--

facterv .elue. desiens. ->
.

* * *

(Ely the tir.e the facility is closed,
there will be a very high degree of
confidence in credictions o' long-
tern perfornances.

U ". "...".G , Doc. .' , p. -- -D '', TTT-D '3, -- "-4, T7 r '. Su -,
. ~7? 7T--- . --- - .

of course, neither the Utilities nor anyone else known er could
1=.cssibir knew whether any of these credictions will materialize..

.
i

The research night fail to solve the problens. 1

-26- i
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Evidencing an apparent failure to understand what

S tate of Minnesoca v. NRC was all about, ANS says that the

Ccr.nission's 1977 policy suatament anncuncing confidence, 42 F.R.

34391 at 34393 (.Tuly 5, 1977), shoul?. renain controlling in the

" absence of gcod cause to change" it. That is not what the

D.C. Circuit said in State of Minnesota. The Court there held

that the lack of a factual record rendered the 1977 relicy

statarent invalif, and ordered the Ccccission to reassess its

confidence based on a factual record.
.

AIF relies on portions of the record cenpiled in the

Table S-3 proceeding as supporting the feasibility of storage
and disposal. The purpose and focus cf the Table S-3 rule-

making were different fron those of this proceeding, and the
,

record in Table S-3 is several years c1?.. The Connission is

currently conducting this new rulenaking to tackle the waste

problen directly, and statenents fren the prior rulenaking

are not binding. Moreover, Cc=rissicners Gilinsky and Bradford

both rejecued the statenents in the final Table S-3 decision which

expressed confidence in waste disposal. 44 F.R. 45372-4

(Aug . 2, 1979). In anv event, the final Table S-3 ruling has
9

been challenged, and is on review before the U.S. Court of Appeals,

D.C. Circuit. State of Ne. ?crk v. Nuclear .7eculatorv Cor-ission,

Dcchet No. 79-2110, and Matural Resources Defense Ccuncil, Inc.

v. U.S. Nuclear Reculatorr Connissien, Docket No. 79-2131.

Argument of these cases, tocether with cases raising challenges

to the initial and interin rules, is scheduled for later this

..~n
e,

. - . .
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E. Industry's Proposed Standard.Of
Confidence Is Too Meak In view
Of The Enernous ?.isks And Grave
Dancers Presented.

To have confidence, the Cennission nust be highly

confident that waste disposal will be truly safe. There should

be no e::pectation o' accidents or of releases of radioactivity.

The Cennissien cust find that all repositories, even the

initial ones, will be accident-free, rather than that accidents

will occur initiallv. but will be avoided bv. the time the tenth
repository is being built.

A"C has decided that we need not develen a "perf ect"
-=~ ''- . o s .a. -~:, o a.v a. . . " ' S. a. ' b e s '. ' e''--a- .4 . ' " e ' b e s '. ' ...a. d d . ".

-
. . ... --

(pp. 6-7). Instead, we shculd search ohly for an "accectable"
s~i.e " a .'.' s'. .ac.o 3---v. (, . 7). . . e ' # a. c *. , .3.". 9 s. -

*-- - - - - - -

- a. e ..- a d ' - i a w e - '..b. a. e -d '-a'.a. a-d- - - - , . '. S e ". e v b a. c. 4 - ..d .. , 'oee - .- -- .
_ .. , .

accept a site known to fall short of high safety standards and be
clagued by many unanswered questions. However, as set forth

in our Statement (pp. 21-22 and 43-50), waste disposal presents

a unique challenge because it re' quires society for the first

2 tine to trv. to crotect itself acainst a verv. danc.erous substance
-

. -

for a nillion years -- a period far beycnd our ability to nahe
plans.cr predictions. Me simply do not and cannet knew uhat

gologic or hunan events will occur far in the future. At a

nininun, therefore, we cust close all data gaps and celect re-
,

positories having no known defects. If, as A:TS suggests, we begin

with a mediocre repository known to have flaws, we are inviting

disaster, because such a recositorv. is nore than likelv. to ' ail
,

durine. the verv. l o nc.. m.eried under discussion. As the "ational

-23-
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Acadeny of Sciences has said, "the hazard related to radic-

active waste is so creat that _n._o.element of deuht should _be- _

allo .ed _t_o e::ist reeardine sa.'ety." (Ref. 6, p. 3) (enchasis added).

The Utilities say that repesitory operation "cannot

be totally risk free," and that we 'must therefore deternine

what level of risk is acceptalle. UNte"G , Doc. 3, p. 2-44.

To be sure, cceration of a repository is inherently fraught

with risk, and sc=e risk cannot be avoided. However, that is

no e::cuse fer acceptinc mediccre repositories, or for doine

less than whatever is humanly possible to reduce the

- .is k. . . S.e e , c e .' '.e _-v. da _4 n a_d_ s _* ' e ..u s '. '." e _" e e # n = _' _'. . 2 ,. . - _

*..cw.. da'e .a, a .d. ' b. a. - a . . s . ' e .c ' . . w.. - =- = s o n ' o e. . e '-.. -- . - . . .. -

that preblhns will develop.

USGS has noted that waste disposal " requires new and
i

f

.._e . s.e . ' o ". . .- _4ed_ ' e a k.... ' o c. .r " w '.._i c h " '. v.- _' a _' _' v " .d ..vo _' ", e s " _# .._d ' _# a _'
w -

.. _- . - - - .
,

failure of sone cenpenents to perfern as cricinally conceived,
disccrery of new problens to be resolved, and reconsideration

of design concepts." USGS Stata=ent of Position, p. 5. This

view is in accord with that taken by the !!RC in its draft

. e c .i.._4e a _3w_ c._4 . 4.-- a 0 eem_3 44 . , 7g d4- osa_'. "" e ". . ". C ' '". a - a sa_id- a . . ._ . - _ -

. . a '. b. " _# _' .e..d . . . a -a-esi'o v.. - . "4 s .=. ..e w '.u.. a .. a.. . . =. - - # s e , " a .d _i ~..
-

.

_# s ''.e - a ' o - a " - a = s c ..a' ' = '.o a..., e c '. ^ a '- , w. ". = ' av a - ".e c=--=--- - --- -- . - --

e::ercised and hewe"er advanced the technicues, mistakes will

c- , _4 . .o".ed '.ac.b.a.c _' ac: ' e s d eve _' o ad , "a" e- des _i ..s --=-= e',-- . - . - - - --- - - -

and ocerational procedures inproved." 45 ?.R. 3139c, cel. 2

(. . a.. _3 , _a c .o. n. .)s j a, s

-29-
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e - s.u. r*.c e .c. a .n. J. * k.e "..n. e. a-a 4
. ev de.m.6'y -madV. 'o. . v . - -- -

a .. , ... e u u. .,. . . w.. e .4 ._. ,4 . ,u 3 e , a 4 3 ,, . .s o . .._4 . . t.. e s u. 4 _3 _,.. . . . . - . . . _ - _ . . o-. .

not lead to a najor accident, but there is no basis for that

conclusion. To the contrary, the failures or nistakes

will not necessarily occur at a tine or place convenient

to the repository operator, and could result in an unforeseen

_ e_2...... . e . .c,.,4 ,. . . . . e _. u_ _: o n s .4 sa- . - _ .s .

In view of Ehe inevitable and uncontrollable risks
that 'lew fron the trial-and-error precess and the unpre-
dictability of the future, this Cennission should not declare

,..a _t a . e ot tu a u , -, ,,;- . * *,. - . . - -- s ..o. _e.,- , n,..-...,A. .. cm. e ~. * s '- 4 . . ~, a c'.s, - . --. .. .

' ' a '- = ' _' '. a. ..* . .o _' o c, _# c ' ' =.. . d _3 . .e. '_ _d .n ..d. + .a ' - "' ' ' 'y _ c e... s '. - _ _' 'e... . . . - . .

favorably reselved, resulting in the selection of a sufficient

.. ue o osu..s ...ee.a.., u.a e y. .a u.es - o- .a..a .,..,g o- a ..g u..a ,i _t ,. . .ou,,
- .

u
, . -

.3

kncwn defects.
,
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In our Statenent of Position, we enumerated and

explained a large number of technical and institutional

factors which preclude a finding of confidence. "hese

factere include:

A) the impossibility of predicting geologic
or hunan events far into the 'uture;

3) the fact that satisfactory sites have
not been found and nc nethed exists
to adequately tese candidate sites
w.' '..S.c " . u .d ...* ... '..b.a. n -. ,

C) the lihelihood of opposition by
State and local government and the
affected public to any particular
s .t u.a. ,.

D) cur lack of knowledge about rock
prcperties and interactions between
the wastes and the repcsitory en-
vironment;

3) the known =rchlens with salt and all
other candidate nedia .

F) the lack of techno'1cgy for sealing
repositories; and

G) the lack o' technology for nonitoring.

In view of this array of unsolved problems, the Court of

Appeals, USGS, the IP.G and others have acknowledged rhat

the needed technology is not now available. In the words Of

the Court, "[nic one disputes that solutions to the connercial
i

t
<

1

1
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w . s '. a. d _' _' a. . .*. a .- a. .n o '. ct'_ .- a..a.'. _' v_ _v e. _4 _1 r.b ' e . " S'.a'.a_ e. 'e =. _

'!i n n e s e t._s. v . NRC, 602 7.2d 412, 416 (D .C . Cir. 1979).

Acccrding to US"S, confidence in Vaste disposal, just
frc.. a tachnical point of view, depends on favorable"

.

Ioutec es to all of (livel research and encloration efforts" '

beine. o.lanned by DOE. USGS Statement o.' Position dated :
1

.

July 7, 1930, at p. 4 Several of DOE's research efforts,

says "SGS, "have only recently been ennanded in secpe so
nhat significant earth-science issues connected with the

inplenentation of waste disposal in nined reposincries are

new beine. addressed." Id Ac.ain, since the DOE research_.

has not been ec==leted with farcrable results, there is no
basis for confidence today."

Nevertheless, industry blithely declares that

the needed technology is "~ essentially available." (Innq'G ,
"c . .' , o. _ a' 0 ) . 3.s ' k. _d s s a_ ' _' a .. v _4 _' _' d en..c..s '. a '. = , d .'.d. ". s ' _ v_
_

_ - . - . .

u._, o_ _e_ _4 _, ._d ~ o s.u.-. . _, u , s .; s _a -., a
. .._a _ a_ n c a_ _a . . u..ue _a_,ce c_a.. _m m..

".=. a-' 'ac' 4-a'...._._,~.=.s.=..T' " ..c = - '. u' _i ..' d es. .n a d d _i '._4c .a. ,... -_ _ _

4 . .d." s _-v_ .k.a s ..c d e...e ...- ' a ' ad k.'a ' k.e .d .a.s '._4 'u '._ic.._ _' c_"s*ac'es-

to inplementing safe disposal will be resolved.

Mn:le .".e J5GS expresses confidence in the technical"

possibility of geolecie disposal, the facts raised by USGS
.e : = '. s_ a "_ a c ' _ .=. _' * a _c _* o-'~~ c m- ._'_" d e..n ~. n. , .= .~. .. .k. ~ u " ". a. *. ..h e_

^. _ ~ --- . _

confidence is based on hcpe or an entinistic frame of nind
rather than fact. USGS also takes no acccunt of the |_c o_ s 4 w e _, 4 ._y _ u.a _4 , s ._: u__ u._: m- ..a _, .e.ac.c s w_e_. _.even .ge,,e _ _ _ .. . .. . m ._ . ..

. C - *...._' _is'." .~= .'. ^ # N. P. s '. a_ s. _# s ,De s a _' .
* #

.
1'

i
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.

A. Industry Has No Answer
. o . u.e y - . o s o e s 4 , 4 ,, c. em. -. - - - - _ -

Lone-Tern nredicticn.

Industry's clain o# a "significant capability"

to c.redict c.eolec.ie c.rocesses over reriods of hundreds of
,

thousands to a million vears is groundless. (UNN:!G , Ooc. 2,.

--r ao. .n . -- .s-a, v - v .g , 3 ) . " O r.. a .d "u Sr". c ' = "a ' o ". . a~.t..~- w ' e d.. a #--- s . .. ~ - - . --.t

~ ~ _~ u ~. '. e .' . . a % 3 ' ' '.~ r '.o~..~a.'...'-~. s o ". a ' .' '.o h e '" * c -= .-- --- . .

USGS has sai.'.:

[U]se of the geologic record to predict
s.a ... , ,,, e u - 2 a ps a o ---ay--,;, .a o ..s. .- . - - . _ . - .

* * *

The past races of occurrence of geologic
events and crocesses have varied widelv-

.
.over tine and there appears to he no

clear philosophical basis for determining
rates for these e' rents or processes in
u u. e s ,. t.. . e .- m-

(Ref. 4, p. 11). OCE has acknowledged that "many ir.portant

as.-e '.s ' 'b.a. evo' '.'o.. a'. 'he 'i'"a.s k.a.e a _- a d ' " ' c t' ' '_ ,v - ... ... . -----

2: 2- s ,_. t .. -....os _au,e o c e as..n (,.e_e. ..-.-.)., , n,-- -- . - . -, ..

.
~- --

,-n -at.. n ,- a o \. . ,. , -- o---..,- o ,aCv.. .

I

I

Much basic knowledna shout c.eolo-ic |

v-

processes, their interactions and
--3. a- - -" ' a - .-?" '" e i - ' i .m. a. e .'. . . e. . *-- ... - ..

o n m . w- e _n e. m. 4 s ac.14..- o. n w c o. . a -..
*

w 4 %----- .- .

*v. e s o '. a~e. . '.s o ". e_- '..k.e '. d ..e . a- i - d -.
. -----a

beine considered. The events are
those that would be possibly dis-
., ue.

- y ra. 'o a e.os4'.o_-v_.. -:

: ( I _d . , p. 3.1. 5 0) ._ .

1
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Industry identifies groundwater novenent as "the

nest probable and nost rapid nechanisn for potential transport

of radionuclides fron a repository," and says that " climate

is the main natural variable influencing long-tern groundwater
novenent" (i_d., pp. III-A-R, III-A-10); but understandinq

_

groundwater transport is "still in the future," and the effects

that changes in clirate would bring have been "larcely ignored."
(FP , pp. 83, 47) . Industry's clain that the records of the

past provide a basis for predicting clina ic changes in the
distant future is entirely unsupported, and flies in the face
of DCE's admission that "sinple projection into the future

from local c.eoloeical histor.v alene is not a satisfacterv.-

basis for repository site selection." (Ref. 1, c. 3.1.22;

SP, p. 45).

Equally inportant as geologic uncertainty is the
problen of future human intrusion. Industry clains that

" potential resources or other factors that would encourage
future detrinental activities by nan can be determined

with reasonable assurance," thu's inplying that the

selection of sites (if they e::ist) far removed from such

resources would prevent hunan intrusion. (UNmtG, Doc. 2,

p. III-A-3) . * But NRC staff has acknowledged that " human

;

Ironica__y, incustry places great reliance on the Swedish=

K3S plans, which call for the use of a thick copper container i

to serve as a barrier against nigration. Copper, however, is
already a valuable resource and USGS predicts that it will be
an attraction for future hunan intrusion. USGS, p.11.

-34-
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intrusion cannot be prevented." 45 F.R. 31398 (May 13, 1980).

!creover, as earlier Observed (p. 15), the MRC has accented'

an industry estinate that "the probability of violation of

re ositorv intec.rity as a result of randon wildcat drilling". . -

is once in 2500 years -- or 400 tines during the nillion
year period of danger.

'-r => d'-u- ...e - , "m. ? - n- .o 'b..='. .' a.n.d. u s a c a. .. - '. ba - ed.'c'e#- . - .. . - e- -

even beyon?. 100 years, .,nd EcA suggests that existing govern-

nents cannot be relied on to last for more than 100 years
ISP , pp. 49-50; 43 F.R. 5326 5 (Nov. 15, 1978)]. Me cannot

know that a nineral having little value today will not beccne
valuable in future years. As the EPA Panel of Scientists
put it, "[n]an's uncredictability far outstrips most of the
inagined geclogic ha:ards we can foresee." (?ef. 5, p. 35).

Industry also clains that "the ha:ard due to human intrusion

into the waste will have been reduced by a factor of 1,000"
in 3 centuries. This reduction, however, is not very conforting:
Since the total quantity of radioactivity initially placed in
each repository nay ancunt te hundreds of nillions of curies

(see Ref. 2, p. 10. 3. 6) , even a reduction by a factor of 1000

leaves hundreds of thcusands of curies in each repcsitory --
ore than enough to cause catastro= hic consequences i" even

a snall portion of this radioactivity is released to the
-

biosphere. The f act that existing human institutions nay no:
survive far into the future agcravates the human intrusion

-35-



.

erablen, and negates confidence that future generations

will take nitigatine action to protect thenselves fron

radiation releases caused by intrusion er natural events.

Finally, industry, like DOE, seeks to rel.v on
"nodelling" and " risk assessnent" to connensate for our in-

ability to credict the future. (UNFMG, Doc. 2, c. III-G-R;

AIF, pp. 22-25), In particular, AI?'s discussion entitled

" Perspectives on Actual Risks" ( .c.c . 22-25) is neaningless.

It purports to project the nunber of fatalities fren waste

dis =.osal on the incorrect assunc.tions that ideal sites
exist and that all technical problens have been solved. The

discussion takes no account of accidents or hunan intrusion
into the repositories, er breaches caused by severe earthquakes

or other disruptive natural events, which could cause very

large releases of radiation killing nany pecule and rendering
large areas uninhabitable. Also icnored are the nurbers of
illnesses or genetic injuries that would not result in early
deaths.

Moreover, since basic data needed for risk assessnent

are unavailable (<P, pn. 50-54), A ?'s discussion is an

exercise in futility. In its Statenent o' nesitien dated
.Tuly 7, 1931, the U7GS acain enchasizes the need for in situ

- -

tests "to generate the data needed to perforn risk assessnent

for the actual sites. " USGS, c. 6 Since selecticn o# sites
is at least several yeers away, data needed fer risk assessnents

-36-
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will not even be available for sene tine, and the results will

n . u, .._ ~- r ,. ..n .t _, s o .e _. _:..e u. ,. e _ e a .. u _ _ . _ n a..d _t. _; c ., u u.ea- .. . . . .- . . _ . .

nodels still need considerable generic data " pertinent to the
pheno ena heing nodelled and a better understandine of the

processes and events involved to assure that the models are

an adequate representation o' reality." _I _d . , p . 15.

3eyond tha.:, however, risk assessnent rodels are

c.la,ted by uncertainties because of the difficulty, or even
inpessibility, of assienine nathenatical erchability fieures
to " rare geologic events," human intrusion, and other variables.

.a_ . _ _ . . , . _s. . u.e . _t _, < u__: ._ s a _; , 2 ..c.v. _
e,

c.v...o w . ,_a_ ,s, , ,u,, n _ _ a _- _ ._. _ __ _
.

uncertainties " inherent in the inneasurable data" -- including
future hunan behavior, future geolocic events such as earth-

quakes and glaciation, and the repositories ' ability to contain
w a.s '. e s _d - ..'.a_ ' __e. tN. . . .T. , , "oc. 3 , .~ . _' .'. 4 . " * k. e _' e a s _- _ - a.

certain of all the risk assessnent elements are the scenarios
for loss of centainrent and isolation and the inreasurable data,
both of which de=end on the ability of the analvst to acccunt.

. .

for future events o.' a disructive nature in his risk assessnents.
There always renains doubt whether all incertant disruptive events
, z, ,_ _ ,_ - . . c _ . , a , a. . n _a., p. ,_, : ,- 4- ( a_. .p c a o _t - - _a . 2 .,.a _, ) . .a._ s o , _,e. . _ _ -- _.. -_-- ..

y ~ _ _, _: _ _: ,_ .g . n.. . c a. s. a_* u n. u. .u.e n ,.p e _, ,r' ".g s c _' a_ .~. _' .'. _' m n. _' .~.c _4 ',. .' a s
_

. . . _ _ _. . .

.-a,a_.... . o ~u__,..s.u.o- o.c.
_ ; ,, a.a._ s s o _ ,s e p- con.a,_;na _an -_tsee_ a_ _; .,.e-- v . .. . . ..a

media and the nechanical properties of rock arcund nine crenings"
are uncertain. _I _d . , n. 2-19. They concede uncertainuy with.

*e n
. ._ s.m e r _ s o -m u. _g . . . , o_ _.u.e ._4c ,1 _4 .,. u_ _ a m . 4 b-.o..s - e 6..ie m . _ _2 A_ _4 _ -,-- - s . _ v
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nuclides and ceolecic media, croundwater flow in fractured

media, and leachine of solid waste forns." _Id., p. 2-20
_

(enphasis in original).

.

The Utilities insist that nodels for risk assessment

should be used despite the uncertainties recardine the under-

lying scientific princieles, the scienti'ic data, and the

nunerical appreni.ations used. See L7?*G, Dec. 3, pp. 2-19 to

2-25. The Utilities would have us believe that no natter
hew unreliable the data fed into the cenputer, accurate

risk assess".ents will result. This, however, is untenable,

c. - ~. ~r " '. - _- a_ s "- . . s ~ _=.. m . .o % e~'.=- 'h a.a. 'b.e da'.s - ovidad..
'' 'a- . - _

.
---

If the data are unreliable, so inevitably are the resultinc

assessnents. The nedels, there#0re, are of almost no value,

!

for nakina. confident predictions.
.

3. Industry Has Not Shown That
Technical eroblens of Site
Suitability Will Be Overec.ne
n a m. .u.a ., S t,.a. s : c : e..u. ..t. ,b e -
,

. .. - .. .

Of Satisfactory Sites Will
Be Found.

Industry's response to the fact that no suitable

site has been identified to date is to pretend that there is
<-w. .o .,- o , . . . .g ? .=..d 21 N S s ' . 7. ' v a a s" . = ' .7 i - ~_ -..S a # - Ad "

.-- s__ss--.. .'.r..--
.

.. ., . . . .su ca,Ae sites wi,, se cuna.

m,e ..u.4,4 e s ad.n._#. ' b.a ". " a_.v. e ' .* ..a ' .' v, %. . d - k. _ n . .>._ . . s --.a . .. .g

quality" is recuired, and that site suitability depends on
" tectonic and nechanical stability, related hydrolocy and
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cecchenistryo chvsical e.xtent of host fornation- and honogeneity. .

and characteristics of surroundinc ceologic, hydrolocic and-

ceochenical conditions." UNUMG., Doc. 2, pp. III-A-7, II-7.

They also adnit that "long-tern geolocie stability" should be

assessed "on a site-specific basis," and that "there is

no anount of ceneric infornation that could greatly reduce

the need for de ailed studies at speci#ic sites." _Id.,
_

T_ _ .?s ' 3 .e. . .

The necessity of 33 situ testinc for site selection
has been acknowledced by DO.5, I?.G , USGS, and others. (57,

pc. 59-64). Failure to reccenise its innertance was nentioned
by the "ational Acadeny of Sciences as a weakness of the Swedish

~.s, o _ _- 3. _, a. ._ . . .

.

[G] a.c 1 c. _# " e..y ' o _- = '_ _# ^ . '~_ cn ' b. e o-" -. _ _ _ _. _ _

face and fren drillholes can never
provide all che needed infernation
about a site, and actual under-...

ground explcration will alnost cer-
'ad ._'u _a
c e c ,c _ _ v a. a 1 _a."_ ._- a_ _-

. . . ^ " "n = . . _ _- . _ .. a ' a c'.. - . -
-

_ . _ . _ . . _ _ . . . , ,-.___.__._s._ _

* * *

Predictions [fren surface neasure- -

nents and a few boreholes] would
w..... .. .o ~e ...._4.,,_4e d , o .. .. a ,.,_. _ e ,w e

- .-_ .m
'v _i .n _d '_" ..e a s "m - a_..e . . a- _i .n =.>. c ' - _= -., - _ .

to rv. tunnels.
_ -_

f o. . e _' . _ _1 . ,' -. . ' . , '_0- saa, -- a _' s o _# # . _= *_1. 3 ) . " " e._ e c a ....o '. " aer _- . . . _-

confidence that nuclear waste will be safely diseased o# until

u .e .e .. a s s a.. v_ . m ." a .. o ' s _' '. e s ...a a_ ' 3 .c.. all a .".._3-=' c _d '_ e _ _# _=. . . --. - - . - _

and caininc. c.ublic acc.ronal have been fcund. Thev. will not be-
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identified, however, until after nanv. vears of _i_n situ testing..

.r . .s a. . a. , u.u. , e ,~. , e .' . a n . . s " _' '.~ ~. e o ." r. .u. a_ .._' . a ' '.v..n~-..e e- s av s , _ ' ~ . .,~- .. . . .a

~

its Statement o' Position (p. 6) , that " assurance that a site

is suitable will not be established until the undereround
portion o' that site is virtually "ully develoned." "here'cre,

nany years o' i n situ testing, and later construction, will

w w e 4.,g.. a . , a.2. u. u,w,_4 1 .4 . o. c . . ' . e s .' '. e e. . . ". , e. '. " ' _' veo. , , e . 3. _-. . -.......>o ; . .. .. . _ ,

assesseA.

-4 u.k.o- u.,n n A. . 4 n.., a 1 1 u.k. _ts,n. e. e f -..A. % .,_4 ,. u.o __4 , ius,.
.

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

'. e s ' * ..- - ".. . e "v . ' .' .'. '. ' e = a * . .. . . ' v, . cn c ud.e "...a'. * %.e " #. e a s 4 " _' ' ' '_v_
1

. ~ --. , .

of candidate sites can be evaluated by established techniques

of field e::picration and laboratory testing," and that the

"ed=. a' c. av u _-..m. a. . '. 4-
" '. . _i - ". _' v. .' .# % =- 1 v. ' o ' d e.".'. _' '_ v_ an# ##"'- -- . e.- - . . -a ,. .

.

sites." (I_d., pp. III-A-3, III-A-19). There is no_

adnissicn of the fact that non-destructive testing technology
has not been developed (see Se, c. . 63); and the answer c.iven

to the lack of non-destructive excavation technology is

merely that the f ederal governcent is studying the problen.
(I_d., p. III-A-14) (ree SP, p. 96)._

.

" " a_ "'''_''.#es' eo s .' '. ' ... _is o c _ ewh a'_ _'m.."..' .. " c" s . 7 .' ,. . .... .. . .. .

as appears to be the case, " candidate sites" neans only potential
st. ,s ..h4 C.u. ..t. s . u u..e.. u. C e _- _ v, ._. i s _t u _,..u -

t u.,s d C., u..u. , .,. .o C _, a _: ..u_.w .. . -.. ...

* *.s ',r*....~. =^ '' '- . . ~4 a. . . ~ s c' " *. a '. .=. s u _ _ ' c _* e.'. . r."~." a .. o' =a'_'s'.a 'o ,e- . . . - _,

sites exist. If " candidate sites" neans tested, acceptable
.a..as'' -. s .' '. a_ s , '".e c'a*... '".a' s- .h a''.es a-a - -.'. e . v. '.o "ae. . - -

1'' '

eo.. .a _4 u_. a. s a. c "- i a '. ' c .a. ,- "v ' ". a. ". .' ' _* .# a s ' o wn. _'_..4."-a . a u "..'. ,m. - a y . , _. o-
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testing is essential to deternining site suitability. And,

of course, the fact that the governnent is working on the

problem of nondestructive excavation technoiccy is no bs. sis ..

for confidence since its ef' orts may or na.v not succeed.r

The Utilities' apnarent inability to understand

the site selection problen is evidenced by another arqunent

the.v advance: that nuclear rower c.lant site selection ex-.

n a_ _ d a .- . a. 4 -1'-
. .-. "ay -- able '.o '.k.=. s e a - . ".. .# . - . e.,os _3'.o.v. . .d '. a. s . "t -- .

Dec. 2, p. :: -A-6. Yet repositories, unlike nuclear power

0.1 ants nust be built hundreds of neters deep and must assurer

containment of wastes for as long as a nillion years. These

_dac-o, . e c a c. ..- e.d- _v 'h e "u ' # ' d ' i a s , ...a. .''. a.7 o "v d_ s P. i .- ~. 4 ..c . 3 . .
i- "_- _ -- - ~ .

.

y. .k. 4 .k. .- a. C 1 1 4. e s ., ,.y 4 .,.s. o... g..C o . e. . w-S . k. . g4*4- e.* e.. # e.. e. p .s . . . -o . .- . .; -..e w

o' .." 'e.=.- wwe. 7'a..'.s. -..d e ed , ".. . a ".<".,C '..a s 7 .- e o s e d 4.. a " --
. y ; - y.

.a c .'. a. d - = ' c. .d '.a _ d- a --. .eyo s .d .~w ~ _i e s v e. v. d ' _' .' a. =.~. . ' . c... '..".- s e#-
. w- . . _ -

#. o- -a.v. e ~- y a' an 's . n 5 ?. . '... s''30.3 (.".a v ' a' , .' .o 0. 0 ) .*
. r .

,

m. .k.e g u d 1 4 u.4 e s -o..r o e..4 . e *..ge a..v. 4 du.e.... e g ~ ca .,.ye
- - - - - . - - a

.

...k...1,,, s#'d..g c ..s'. =d..s. .. - av.ar.. .e, a eas " s ki e c ~-~
" ' -.-- -. -- - . - -. : ~,

severe erosion by glaciers can be avoided either by choosing
.

clinates not sub" Ject to claciation er else by appropriate 1vJ

" #. . .co s - . .~- k.e . ..c 3 . a....v. c' '".e si'a." ". "..F..".c. , "s c . . .' , ' '.u'."-
. .- ,. . .

Either of these alternatives would elininate nanv areas 'ron-

consideration. In addition, say the Utilities , areas should

be chosen for stabilic.r favorable hydroloc.v.o faverable rochr

- .- e.~'as, a.-d a 'ow o'=n'4=' " - ' a'o c- - .- a. s e "-- a a.s v ' ^. . = - d . . .
--y. e - - -- - - - - -
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_I_d . , p . 3-29. The problem, of course, is the inability to predict

whether or not the area will renain stable, and the hydrology
,.

will remain favorable, f ar into the future. He cannot make

confident predictions from the current facts. See above, pp. 33-38

Moreover, each criterion elininates more and more' sites.

The Utilities all but concede that no site will meet all
the cechnical criteria, saying that "che capability exists
to make such trade-offs en a rational basis." _Id., pp. 3-34

_

3-36. Thus, sites with known defects and inadequacies are
acceptable to the Utilities although thev can hardlyr .

assure safety.

It cannot be overemphasiced that, as of now, by |

DOE's own account, none of the regions of the United States

under study for a repositcry site has been found to be satis-

facecry, even on a superficial level (5? , pp. 65-67). This

conclusion is supported by uhe USGS Statenent of Position,

which also finds uncertainties or problens with each region.
For example, with respect to the Gulf Coast interior salt

deme basins, USGS says that the hydrology is complex and

requires further study, including the question of whecher
.

the denes are undergoine dissolution. USGS Statenentr o. .c .-

18-19 Also needing study are the faults in the region, and

the possibility of future salt deme growth causing fracturing-
or faulting in the future. _I _d . , pp. 19-20 The domes may

also be attractive for drilling er other activities, and this
may nake them unsuitable. _I d_ . , p. 20
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The Permian Basis is also a questionable region.

The groundwater flou systen for the Los Medanos area in New
.

Menico was studied in connection with the aborted Maste Isolation

Pilot Plant ("WIPP") cro.i ect , but results of that studv, savs. . .

USGS, are "not applicable to a full-scale, spent fuel re-

pository." _Id., p. 22. Also needing further study are the

implicatiens of potash and potential oil and gas resources

in that area, and the consequences of changes in the area's

tectenic or clinatic characteristics. _I _d . , c . 23. With
-

respect to the other areas in the Permian Basin being con-

sidered, exploratica "is in the early stages." _I_d., c. 24.-

It is similarly uncertain that the Paradox Basin

will have any suitable sites. UEGS says that exploration

there "was begun relatively recently and much geological,

geophysical and hydrologic study remains to be done to locate

potential sites." _Id., p. 24. In addition, the structural

cceplexity and hydrocarbon centent need further study, as

does "the conc. lex hv. d:cicev of. the Paradox 3asin at the--

depths centenplated for a re.cositorv." _I d_ . , c. . 25.

Another area under consideration is the welded

tuff area of the Yucca Mountain in the Nevada Test Site,

but exploration was bec.un onlv. recentiv. and a feasibility study
is still under way. _I _d . , p . 25. Also, the hyd:clocic flow

system in the area is not well known and requires additional

characterization. Id,. In additien, earthquakes have occurred

within the vicinity of the Test Site. I _d ._
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.

Sinilarly, says USGS, the hydraulic characteristics

at relevant depths for the Hanford Reservation are not fully
known, and " considerable additional drilling and careful
testing" will be needed. _Id., p. 27 In addition, " deter-

mination of the direction of novement of the groundwaters nay
prove difficult," as nav nodelline. of water flow. _I_d ..

.Tur the rnore , testing will be needed to assess the entent of

water retardation in the area. *d. " Careful attention must

also be given to the problens of repository construction and

safety in a brittle, highlv fractured, and water-bearing i
.

.

,

I

sequence of rocks." _I_d . , c. . 23.

The final area under consideration consists of the
"ichigan and Appalachian Basins, but USGS says that studies

are "at an early stage," and no further work is now underway.
_I_d . , .c . 23 A significant known disadvantage is that the

region has pctential for cil and gas enploration and development
in hori=ons beneath the salt. _I_d. Also, little is known

of the flow characteristics of the deep waters in the region.
__d.
.

Thus, none of the six regions of the country can
now be said to have any suitable repository sites, and each

region needs extensive further study and testing. As noted

in our initial Statement (ep. 63-64)r there is no wav. to c. redict
the results of these studies. Indeed, further study and testing
are as likely to lead to elimination of sites or areas as to
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lead to findings of acceptability. For exanple, DOE last

year had to abandon consideration of the Palestine Salt Done

in the Gulf Interior Region because of hydrologic uncertainties

-- a fatal flaw that had gone undetected during prior

screenings hv. USGS and later by DOE. DOE Statenent of Position r

pp. II-104, 106. DOE itself has adnitted that it nay turn

out that no site will be found meetinc'all technical criteria.
-- -

(Ref. 1, p. 3.1.19). Anticipacing this, the Utilicies'

positien is that a " site need not satisfy all the selection

guidelines. It is unlikely that any one site will need to

protide all the idealized sought-for characteristics."

Doc. 3, p. 3-34, quoting reference 53 to that Volune (emphasis

in original) .

Be' ond..that ) even if satisfactory sites now exist,- - y

the testing process itself could cause fractures which could

render sites unsuitable. Also, construction of a repository

could cause faulting or fracturing at any site selected (SP,

cc. 47, 96). The fact that so nuch work still needs to be.

done just to reach preliminary decisions on potential re-

pository sites is ground for skepticism, rather than confidence, '-

that the sufficient nunber of sites neeting technical cri~teria

will be found.

C. Industry Has "ot Shcwn That Institutional
Obstacles Tc Site Selection Will Be Over-
come And That A Sufficient "unber Of
Technically Satisfactory Sites Mill Be
Accepted 2v The Affected Public As Well

.

As State And Local Governnent.
1

i
|

1

Industry concedes that institutional problens exist.
|
1

*
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A::S , for e::anple, acknowledges that there is "public apprehension"
over the dispcsal issue (AUS, p. 5) , and cites a report

pointing out " local hostility in nany places to investication

of sites" because the public is afraid "that waste management

r.oses local, high-intensity risks..." (p. 10) (emphasis in original).
Yet AMS nahes no attengt to denonstrate that these recogniced

institutional barriers will be overcone, and there is no

basis for confidence that they will.*

Similarly, AIF concludes (p. 12) that political and
institutional problems are a nere serious obstacle than tech-

nological problens, but that the IRG Report "has outlined a

mathed to establish a national colitical consensus." Id.-
-

In fact, however, no such consensus has been established to

date, and widespread oppcsition continues. AIF also says

(pp. 32-33) that the President's nessage to Concress on

February 12, 1980 and DOE's April 15, 1980 Statenent in this

proceeding " provide a sound foundation for a finding of con-

fidence fro =' the standpoint of. institutional and political
considerations." _I _d . , p . 32 AIF's conclusicn, heuever,

1

I~~

is illogical, for neither of those events assuras State agree-
ment to either repository siting or waste shipments. Thus,

AIF nowhere confronts State and public cpposition, or the

likeliheed that waste disposal could be prevented by institutional
obgections even if all technical dif ficulties were resolved.

.

|
|
|

Sighaficantly, in 5weden as well the investigation of pro-"

pcsed repository sites was "hangsred by the reluctance of
many roperty owners to permit the necessarv c.eolocic naon: inc.e.

and the work of the drilling crews . . . " (Ref. 31, p. 11).
. - -
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Public opposition to disposal or storage facilities,

cr to the transport of nuclear waste, is a factor which could'

prevent safe disposal or safe stcrage. It nust be taken into

account as a significant fact, whether one views such opposition

as sensible or short-sighted. As a report prepared for TVA

says, "public perception that trans=ortation of spent fuel

poses a potential hazard is a reality. . ." Appendix to the
,

TVA Statenent of Position, p. 7. Industry sinply cannet

ignore institutional issues, because they are crucial to

the question before the Commission in this preceeding.

The Utilities recognize that " politico-institutional

issues" played a part in the abandonment of Lyons, Kansas,

as a repository site (Doc. 2, p. II-3). They observe that

" institutional coordination [is] equal in importance to the
technical issues." (Id. , c. IV-3.) Their answer to the---

problen is twofold: (1) the States "have every incentive"
i

to resolve all issues, because the nation needs nuclear l

power and because e::isting wastes will have to be handled ;

!

senehen, and (2) if the States do not cooperate, Congress

can and will inpose a solution. (Id. , pp. IV-6, 12, 13, 16) . |--
1m
|

As in every cther area, the Utilities' optinisn is without I

foundation. Histchy shows that in every State which has be-
- ccme the focus of an actual attemeted site desie. nation', eublict - .

cppositien has developed. (SP, pp. 13, 70-71). There is

no reason to assume that State and local opposition will

suddenly vanish. 3:any States continue to prohibit or restrict
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the disposal, storage or transportatien of nuclear waste

within their borders despite industry's clain that nuclear
power is necessary and safe.

It cannot be assuned, as preposed by the Utilities,
that Congress will force the States to accept connercial
waste repositories. To date, Congress has not attenpted to
do this, and there is no assurance that, in the face of

strong opposition bv States and by the public it will do. o

so in the future. Moreover, Cengressional power to force

such a solution is very doubtful, and any legislation seeking
to do this would surely be challenged in court, where the
outeene is uncertain. Thus, tl.are is no basis for confidence

that Congress will either attempt to force a solution, or that
it would succeed if it did so attempt. '

D. Industry Eas Not Denenstrated
An Adequate Understanding Of
Rock Properties and Maste-,

Rock Interactions.
i

v
'

As USGS obser~ es in its Statenent of Position (p. 12),

among the many data gaps' and unsolved technic ~al probidas' @ acing

repository development is the fact that spent fuel is heteregenecus,

and that studies to characterize it "and deternine the mechanisms
!and rate of its alteration in a repository setting are beginning. . .

but results to date are fragmentary." Accordingly:

DOE's progran for developing the
capability to successfully dispose
of spent fuel will require several
vears of substantial effort =.nd
funding to assure confidence in
the long-tern perforrance of this
waste form.
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_I d_ . Thus, a factual basis for confidence does not exist today.

Further, potential chemical reactions among the spent fuel,

centainer, overpack and backfill nacerials, groundwater and

host rock "will have to be ex=lered.'' _I _d . , p . 13. Also,
-

the effects of heat need further study. _I _d . , p . 14

In short, "the uncertainties associated with hot wastes

that interact chenically and nechanically with the rock and

fluid systen appear very high." (Ref. 4, p. 6) . Sinilarly, DOE

has candidly acknowledged that "inportant gaps exist in

knowledge re,ardine rock properties and responses under ex--

trene conditions of temperature, stress and radiation ever

long periods of tine" (2ef. 1, p. 3.1.26).

The Utilities agree that understanding rock 2

properties is "fundanental to site identification and charac-

terizatien" (UtiMMG , Doc. 2, p. III-A-13), and yet recognize

sone of the nany technical problems with repository development.

Uith reseect to thernal ef fects of the deposited waste, the".
.

,

lay:

Heat may have a potentially harnful
1effect on host pock nedia through lossg 1of strength anc possible increased per-

neability due to fracturing. In salt,
thernal gradients can induce brine ni-
gration in the direction of waste con-
tainers, a precess that could result in
accelerated corresion. In all nedia,
elevated temperatures promote corrosien
of canisters. Expansion of rcck followed
by subsequent contrac-icn, which is due
to the heat o." radioactive decay of the
waste over hundreds of years, nay tend
to prenste uplif t and subsecuent sub-
sidence of the ground surface above the
repcsitory, which nicht induce additional
fracturing of the rock.
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U:m:iG , Doc. 3, p. 3-24 Some of the phenonena enused by heat

are said to be well understood, "while the fundanental mechanisms

of others are yet to be fully e::,t. lained. All of then nust

be carefully evaluated in the course of desiening a particular
repository." _I _d . , p . 2-30.

The Utilities also concede that additional studies
shculd be conducted. "The potential for and consequences of

>

nigration of radioactivity in groundwater shculd be the

principal subject of safety analyses of particular repositories."
_Id., p. 2-29. Also: "In the areas of sorption, grcundwater_

flow in fractured =edia, and leaching, an improved scientific
understanding would be heleful." _I _d . , co. . 2-25, 26.. .

Si=ilarly, gas transport is said to requite further investigation.
Id., p. 2-28.
--

)
'Industry's principal answer to the problens of

heat and tencerature is icnger interin storace (50 ". ears is I
. .

suggested), icwer leadings ner canister, and wider seccing
between canisters. U:m"G, Dec. 2, p. III-3-14.- This answer

is inadec.uate because we nav. be unable to store sr.ent fuel for
.

9

Incustry also asserts that work on thernenechanical ncdels=

"is well underway, and answers shculd be available by the tine
the site selection process is cenpie e", c:;r"G , Dec. 2, p..

III-D .3. (enphasis supplied). Until these cdels and the data
which they need are both available, we cannet be confiden that
the .croe. csed thernal leadines are safe. Industry also suc.c.es:s
ventilation. (Id . , p . III-D-a) . However, uhat would reduce

|

i

the thernal leaE enly during repository operation, not adter !
closure. 1
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50 years at the earth's surf ace, or to increase the spacing
betueen canisters as industrv suc.c.ests. DOE has e.rojectedr .

6.5 years of surface s torage before spent fuel is placed in
repositories. (Ref. 2, p. 1.1. 2) Increasine the storage

period to 50 years would therefore require a several-fold
increase in the enount of storage space needed.* It also

increases the hasards cf surface storage; indeed, there is

no basis for confidence that spent fuel can be safely stored
even for 50 years (see below, pp. 58-6 Q . Moreover, since

we also cannot be confident that even a small nunber of storage

facilities will be accentable te the =ublic we certainly cannot. r

assure that an arbitrarily large number will be established.

s

Even nere problenatic is the f act that reducing

the loadine. =er canister would increase the number of re-.

c.ositeries needed, as would increasing the distance between

canisters; the conbination of these actions could require a
several-fold increase in the nunber of repositeries needed. .

Since a dozen or more repositories would be needed even withcut
!

itaking these actions,'it is apparen: that these actions could i

1
,

require the establishnent of dozens of repositories. Needless I

to say, since the establishnent of even one repositcry neeting
all technical rectirenents and gaining all necessary approvals

1
i

)

of course, present inventories vill be aged more~than 6.5 years*

by the tine they are enplaced, because no repository now enists
and ncne will be open for sc=e tine, if ever. However, DOE's
draf t 225 states that once, the backlog has been enplaced, all
spent fuel will be enplaced after only 6.5 years of aging.
Ref. 2, pp. 1.1.2, 10.3.1-10.3.2, and Table 10.3.3.
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is in great dcubt, the Conmission cannot have confidence that

dozens of repositories can be established. Thus, industry's

"sciution" to the thermal problen is illusory.

And, tenperature is not the only problem for which.

industry has no answer. Long-tern waste-rock interactions

in general cannot be predicted. Industry relies on " extra-

polation" of short-tern tests and ongoing federal research

programs to fill this gap, but, as we have already shown,
.

both the data and the models needed even to attenpt long-tern
analysis are unavailable. Indeed, in recogni:ing that

laboratory rock samples cannot be assumed to be representative

of the entire roch mass, industry concedes that site-specific
subsurface investigations and tests will be recuired. Since

no candidate sites have been selected, and thus jgt situ
. testing has not been conducted, we do not know enough about

waste-rock interactions to be confident that they will pose
no problems. As the IRG found, "at least several years of

.

experimental work needs to be conducted" to deternine just

the chemical reactions between' spent fuel and the host rock,

not to mention the problems of heat, radiation, or migration
in groundwater. SP, 82.

Despite their admission that many data gaps exist,
the Utilities oppose certain demands for further research.

They say that although scientists have pointed out many data

gaps recuiring study, not all the areas are necessarily i=-
portant, and the call for research may represent nothing nere
than the " researchers ' curicsity and personal pricrities."
CitCiG , Occ. 3, pp. 2-40, 41 There is sinply no basis for
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saying that the USGS, President Carter and the IRG are

calline for unnecessarv. research. To the contraryr the.v-

are correct in savin ~v that we shculd understand the underlyine..

processes at the outset rather than proceed blindly and hastily
in the unprecedented attenpt to assure safety one million
years into the future.

E. Industry Has Not Denonstrated
That Any ?.cch Mediun Is Accept-
able For Const:Oction Of Re-
pcsito ries .

Industry has not established the suitability of
,

any host roch medium or media. As denonstrated in our Statenent,

neither salt, granite, shale, nor basalt has been shown to be
suitable, and in fact many known defects with each mediun nahe

it questionable, at best, whethar any of then will be found
acceptable.

Industry's principal discussion of this issue is

in reference to salt, which is asserted to be acceptable.
(UNE!G, Ioc. 2, pp. II-2, IV-2). The Utilities acknowledge,

however, that " saturated brine solutions may form around the

canister and cause deterioration of the canister and waste
forn... [and! bedded salt may provide a potentially hostile
environnen for the waste fern and canister." U'3'iG , Doc. 3,

p. 2-53. Further, industry fails to discuss other serious

troubles known to e::ist with salt. No mention is made of the
f act that creep in salt is not adequately understcod and that

creep can cause a salt formation to collapse literally overnight:
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or that salt nay be n. iac.ued bv " focusing" and breccia
.

pipes; or that disposal of 30 nillion tens of nined salt

from each repository presents a serious envirennental hazard.

(S P , pp. 24-90). These factors, as explained in nore detail

in our Statenent of Position, preclude a finding of confidence
that repositeries can be established safely in salt.*

F. Industry Adnits That The Technology
For Sealing Repositories Is Necessary,
Yet Not Available.

Industry acknewledges that "how well shafts and

bereholes are sealed represents an inportant aspect of the

degree of confidence in the integrity of the surrounding geo-

Icgical structures," and that " shaft sealing is not a single
ententien of bcrehele-plugging technicues." CIMMG, Doc. 2,

pp. !!!-E-5, III-F-2. Yet, as industry also admits, the

" durability [cf current cementing technology] over the long

Incus:ry argues that Project Salt Vault preved the feasibility"

of waste disposal in geologic repositories generally and in salt
in particular, because wastes were emplaced there for two years.
(ANS, p. 17; UTNG, Doc. 2, p. II-3). The truth, of course, is
that the Lyons, Kansas experience was a notorious failure by the
Government in its attenpt to solve the waste problen 10 years ago.
Project Salt Vault denensurated that any site, in any mediun,
which appears suitable for a regository nay later be found un-
suitable, even after years of testing and experinentation.
::oreover, with specific reference to salt, it is sienificant that
a key factor in the abandonnent of the Lyons site was the threat
of water nearby. Since salt is hichly soluble (Ref. 2, c. . 7.2.4), i

and since water is ainest universally present in the underground :

(Ref. 20, p. 521), any potential salt fornation is vulnerable to ,

underground water, which nighu or nicht not be discovered in I
tine, as it was in Kansas, to abort plans for disposal.

-,
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tine periods needed for radioactive waste isolation has yet

to be proven." It says tha t " the Capability c.# nresent

technology for the sealing of shafts and boreholes to naintain the

intecrity of seals beyond 50 to 100 years has not been Confirned

by =odern standards." ~4., Doc. 3, p. 3-27. (emphasis in original) .
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But even if, as industry says, migration is so slow that it

cannot be detected in "less than centuries," the nonitoring
instruments will no lancer be functioning at that tine; no

instrunents have been shown to be capable of operating for
so long. Thus it cannot be said with confidence that future
generations will be adequately warned about releases of

radioactivity fron the repositories.*

--

:" Even w :n a per:ect nonitoring systen, repositories should
not be established. if all known prcblens, gaps and defects
have not been resolved. Monitoring would be pcwerless to
prevent relea:es of radicactivity; at best, it could only |warn people to leave the contaminated area.

!
1
l
,

I

I
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A FAC"UAL BASIS FnR CONFIDEMCE THAT
!iUCLEAR MASTE MILL SE SAFEL'l STORED
ut.-, .r.a- g .a.r r.o .v r)r_ g e_ O.ST. .D or. ... .

Indusury clains to have confidence in safe, indefinite

long-tern storage based on operating enperience over the 7ast

twentv. vears. But it igncres nany things, such as the nany.

a'ecidents that have already occurred duri.,g storage in this

country, and the serious explosion in the coviet Union which

recuired the resettlenent of pooulation frem an area of 38
:

to 380 square miles. (pc. 104-108 of our S tatement) . Indus try
,

also closes its eyes to the generic unresolved safety issue |
4

1

1

entitled " Control of loads near spent fuel," UURIG-0510, .

!

Identification of Unresolved Safety Issues Relauing To Muclear

Power Plants, p. A-16. The MRC there recognises that if a

heavy object were to f all into the spent fuel storage pool,

there could be a large release of radioactivity.
,

The e.roblen of an accident at a storac.e facilitv. is 'm.. . . . .

|

nost severe. If an accident occurs at a nuclear plant, the
.

1danger can often be reduced by promptly shutting down the plant, i

A storage f acility, by centrast, cannot be shut down, because

there will not be back-up storage capacity available on site.

In light of the dearth of storage capacity eff-site, as well

as the hazards of ' transportation, there day be no safe way to

rencve or handle the scent fuel in the event of an accident
at a storage facility.

-53-

_ - .



. _.

Sinilarly, industry i,nores the fact that storage.

might be need.ed for many decades or centuries i' renositories
i

are not established sooner. Twenty vears of exo.erience
. .

cannot establish c nfidence for such a lenei future .ceriod.
A report nrepared for tne Tennessee Valley Authority ("cVA")t

has said about techniques for storing spent "uel:

[S]ince operating experience for nere
than 20 years is not available, a
very lonc passage of tine (i.e.,

several decades or loncer) also nav.nahe the fuel assenblies less re-
liable by weakening the claddinc.,
which means that the current nethods
for storing these assemblies are
<, :.. . . ._ _._. . ..e a s,a_ e s .. .

Tw e..d _i .. '. o '..". a. . s'"" .c. .a '.e...er. . o '. n. o s _i ' ' o . . , o. .' ' ' O.e __

Leng-tern storage, therefore, will require new
techniques for storing spent fuel -- techniques which to date
have not been developed or shcwn to be safe. TVA says in its

1
.

.
o . a ' = .a. . . ". ( a. . ''--) '_"aa '- _i ' i s - ---;. _4 . ,e '" d - '"""----- e c-.nce=.s =nda '. .

" e. e - , i ..c '.s e '.. .c .' a..c. .# a .s " # ~ s'^ a,e, " e s e. . .=... 7 c *. b e
'^"". . u -- - --. ...

relied upon at present. The truth is that no safe technic.ue
has been denenstrated fer icng-tern storace. The longer the.-

i
' _o__.a w, e -.a..o., . w .. c . , e _4 3. , y :"_ . _is ..".a '. o e _i - u s .=. . _4 '_ e . '. .e

e - . -- . . . . .-.-_ . .

. 4 _ _' c c "-. . --dead., o '.- = 3 e ac_d _' _' '._' a_ s * e e s . a_ c i a ' _' .r
7 ~ "- - -- -

..._,,._.a__,e .o a . c sa.wo age o. .e._,._-...,
w .w. . . e - _4 .>.. - . . . m .o . . . -. m .o -.

, -
t
'

which increases as the period of storage longthens.
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3ecause it might be necessary for a very long

tine, storage, like final disposal, is subj ect to the

u..ce.- *-=d.-*." s ' e ...d ng # --. . c L' .- -.n m' 4 ' d * v. '.o e-i c '. c'..a..c, e si d-
; - ---. e

,

in c.overnmento scciety or human activities decades into

the future. He cannot he sure that future societies will

adecuately care for the stored waste to prevent releases
o' =44- a'. on. 7 ". 4-' yosod''a. ".a *. " '.4 ' ' '. v. c .. a.4ea- s.o '-,- -a -- . -- . - -

w e.s . =. o .. s i ' a wd'' o b a. >. -",. .. seep. 'o =w' a..d- . s.b.a.i -"
-
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3.. .- i. e - - u ,
o,.. s.4 w 4 .,4 e4 4u 4--
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Je uw 1 :' 1-ie --.q e 3;. . .n.h. .i : - o ec3 4 4 ^.. '.o =.." " 7eo s ed.. . . a ts* = '- e a c_ e
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1

could crevent the lone.-tern storac.e envisioned hv indust rv. l
.

.
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CONCLUSION

.

Ne have shown above, and in our Statenent of

Position, that there is no factual basis for confidence

today that nuclear waste will be safely disposed of by
any given date, and that the Statenents Of D32 and the

industry avoid the relevant issues which nust govern

this Cennission's deternination. In particular, we have

denenstrated that Dc5 and the industry virtually ignore

the institutional obstacles to resolution of the waste
.

disposal dilenna. They also assune, without support, that

the necessary nunber of technically and institutionally
acceptable sites will be found despite the fact that no

.

site has . vet been identifiedr that vears of laboratorv- -

research and _i_n situ testine. will be necessarv.: and that
none of the regions being considered is known to be scienti-
fically acceptable. Moreover, industry has not shown that

all of the technical gaps, deficiences and uncertainties

which have prevented waste disposal to date will be resolved
by any given date. We have also shown ghat there is no basis

for ccnfidence that nuclear waste will be safely secred for
the indefinite period until safe disposal is available -- a
pericd which nicht last for decades or centuries or nore.
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Ue therefore urge the Co.nission to make a finding

of no epnfidence on both disposal and storcge, and to inpose "

a coratoriun on the licensing of new nuclear plants until

the technical and institutional problems of nuclecr waste

disposal have been resolved.
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