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The world is now more than 35 years into the nuclear
era. Yet the initial radiocactive waste produced in the early
1940's are still stored in tanks and their ultimate deposition
is still in doubt. At the same time, radiocactive wastes are
accumulating at an ever increasing rate at nuclear power
reactors. As a consegquence, the pressures are mountiﬁg to
find a "solution" to this radioactive waste problem. Although
there appears to be a more considered perception cf the waste
probiem on the part of the present Administration, based upon the
history of the bureaucracies and industries involved, it 1is
reasonable to propose that the response to the growing pressures
to find a solution will result in hurried and inappropriate
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actions. Actions that cculd well convert
situation into an impossible situation in the future.

Whilé it is agreed that now is the time for action, it is
not the time for hurried and inappropriate action. To illus-
trate the magnitude of the problem, this report begins with a
discussion of the looming logistical problem involQing the
management of nuclear wasﬁe materials. This will be fcllowed
by the histcorical background of the nuclear bureaucracy and
industry that will be charged with the responsibiliﬁy of
diéposition of the waste. It will be shown that this history
does not argue well for the future. The report will conclude
with a discussion of the e?olving criteria for waste disposal
and the depressing implication of this evolution. 1In short,
this report is intended as an environment alert to call this

problem to the attention of the Citizenry and Concgress and to

indicate that their close involvement in its solution is




absolutely essential.

THE LOGISTICS

Over the past several years, considerable attention has

been focused on nuclear fuel reprocessing.  President Carter,

in his April 7, 1977 statement on nucléar power policy, stated

. » owe will defer indefinitely the commercial
reprocessing and recycling of the plutonium
produced in the U.S. nuclear power programs.

From our own experience we have concluded that

a viable and economic nuclear power progran

can be sustained without such reprocessing and
recvcling. The plant at Barnwell, South Caroclina,
will receive neither federal encouragement nor

- funding for its completion as a reprocessing
facility.

7

Even prior to this shift in U.S. policy, it was apparent

to the U.S.

repvrocessing

nuclear industry and bureaucracies that commercial

plants were not going to be brought on line fast

enough to handle the rapid increase in spent fuel discharges,

particularly under the rather high nuclear energy growth pro-

jections of

the Federal government and the industry. It was

apparent then (and it is a reality today) that utilities

urgently needed additional spent fuel capacity.

Because
in the back
cessing was

disposal of

this bottleneck appeared at the reprocessing link
end of the nuclear fuel cycle, and because repro-
thought to buy time -- a decade -- before permanent.

the waste was required, little attention, until

very recently, was given to the logistics problem at the final

repository itself. A cursory look at this logistics problem

suggests that this may be another Achilles' heel of the nuclear

industry.




The nature of this problem can be illustrated by examin-
ing just one of the disposal requirements = the disposal of
the spent guel elements from commercial power reactors.

Table I presents the consequences of two scenarios, each
identified by the nuclear generating capacity in the year

2000. The 148 Gwe scenario represents the nuclear power capa—>
city already committed, that is, existing reactors, plus

those that have at least reached the limited work authoriza-
tion or construction permit stages in the licensing process.
These would of course all be on line well befcre 2000. The 380
Gwe scenario is an Administration figure that is often linked
to President Carter's 1977 National Energy Plan, although no
figure for 2000 is presented in the Plan itself.

For both scenarios, the annual and cunulative spent fuel
p*oductién in Metric Ton of Heavy Metal (MTHM) are presented
for the vears 1990 and 2000. Spent fuel is shipped today in
trucks that are designed to carxry about 0.5 MTHM per shipment,'
or railroad casks holding 4.5 MTHM. One-half a metric ton of
heavy metal corresponds roughly to one PWR fuel assembly or

BIIR assemblies. (About 60 PWR and 150 PWR assemblies are
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removed at each refueling.) Based on today's shipping capabi-
lity, Table I also gives the annual and cunulative truck énd
rail shipments for the two scenarios. Ve use the DOL assump-
tion that 90% of the spent fuel is shipped by rail. The total
number of shipments, truck and rail, of course will increase if
the percentage of rail shipment is less. In the unlikely
extreme, if ali shipments were by truck, thernumber of shipments

would be 10 times larger than the truck shipments indicated by

Table I.



TARLE I*

Nuclear Growth Scenarios**

Assumed Nuclear Capacity
in yr. 20600

Annual spent fuel production
(MTEM/vr. )

1290
2000
Cunulative spent fuel '
production (MTHM)
15380
2000
Annual shipments#**+#
)
1099 crucx
rall
2000 CEruck
~ rail

Annual number of Assemblies®***

19990
2000
Cunmulative truck shioments
truck
1990 ,a31
truck
2000 441
Cunulative numkber of
Assemblieg¥*®* 1990
2000

148 Gw 380 Gw
3,700 4,200
3,500 8,100

34,100 34,800

71,000 97,000

40 540
540 540
740 1,200
740 1,200

7,820 7,830

10,730 17,400
3,360- 3,360
3,260 3,360

10,600 12,240

10,600 12,240

49,000 49,000

154,000

177,000

* Data in this table taken from Report of Task Force for Review
3, Draft, U.S. Dept.
DOE/ER-0004/D.

of Nuclear Waste Management, February 197
of Energy, Directorate of Energy Research

** 143 Gw represents existing plants plus all plants that have
proceeded bevond the limited work authorization or construction

cermit stages cof licensing.

330 Gw is often referred to as the National Energy Plan

reference projection.

***  Assumes 0.5 MT/shipment by truck; 4.5 MT/shipment by rail.
Spent fuel 1s assumed

1

Shipments - 905 bv rail and 10% bv truck.
to be cocled for 5 years.

* * » T 3 = ' 3
¥* Assume a mix of 309 BWR and 70% PWR which

: equates to 1.
assemblies per truck. Assumes spent fuel ccoled for 5

1
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The 1990 figures for both scenarios are about the same.
If the lower values are used and it is assumed that the fuel
assemblies are shippred after 5 vears of cooling to a reposi-
torv that overates 200 davs/yr for 8 hrs/day, then the
repositqry would have to handle 40 fuel assemblies/day or
5/hr -~ one every 12 minutes. If the repository operates

300 days/vear, around the clock, then the corresvonding locad

toryv is one fuel assembly every hour.

-

on the repos

s problem 1s actually worse than the above
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would indicate. First, because it assumes that a permanent

e avallable before 1290 sco that there is no

o

repository will
backlog of spent fuel in 2000. Seccnd, it assumes that only
one repository is needed. Both assumptions are highly

cguestionable 1f not flawed.
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earliest. This early schedule should not be taken tco serious-

ly. It doesn't reflect all the uncertainties in the project

that could lead to further delays. he only major experimental

facility now planned is the Waste Isolation Pilot Elant (WIPF)
at Carlsbad, N.M. WIPP is designed to gather data to demon-
strate the feasibility of radiocactive waste disposal in bedded
salt using waste generated by the military program. Although
WIPP is scheduled to be available in 1985, it is unlikely to
meet this timetable. It could possibly be made operational in

the early 1890's time frame if its use is restricted to the



storage of transuranic (TRU) waste and a limited R&D progran

tp collect data on high-level waste. This is reasonable because
the TRU wastes are not hot thermally and thus it could be argued
that heat loading would not challenge the long-term integrity

of the repository. At a minimum, 5 to 10 yea;s of data at

WIPP will be essential to "confirm" the geologic concept. It

is worth noting that the term "confirm" is rather meaningless

as applied here since no one reallyv knows what it takes to
"confirm" the integrity of the revository in operational terms.
This, of course, heightens the concern that the pressure now
being applies to construct a repository will lead to an
inadequate-and potentially hazardous facility.

At the present'time, no site has been selected for a
commerciai repository. Thus, this facilitv can not ccme on-line
as early. as WIPP, DCE has recently slipped the earlisst date
from 1985 to 1988 for cperating the first commercial repositoxry
with a possible additional delav oI 5 years. Judged by the
history of the program additicnal delays should te anticipated.
Moreover, prudence requires that the initial rate of utiliza-
ticn of the facility should be much lower than its design raze.
This lower initial rate is essential for the first 5 to 10 vears
(preferably much longer) while the integrity of the repositorv
demonstrated or confirmed." Consequently for thev
purpose of assessing the logistics problem, it should be assuned
that the full scale operation of a facility to handle cormercial
srent fuel is uﬁlikely to take place much before thé vear 2000.
In fact, an earlier date represents an inappropriate and potent-

1ally hazardous action.




The logistics problem is worse if one is not simply trving
to keep up, but also contemplates moving the backlog of spent
fuel that would.have built up in the years prior to start-up of
the repository. Consider, for example, the 148 Gwe scenario

1

and assume a 5 year spent fuel ccoling period. If one furthe

H

zssumes that the backlog is to be moved in 10 years, beginning
in 2000, then from Table I, it is seen that the annual truck and
2il shipments would each be 1800 (i.e., 740 + 1060), or 18,000
"in the extreme if all shirpments are by truck. Under the previous

assumptions including operating arcund the clock 300 days/vear

this would correspond to handling one fuel assemkly every 15

Next it should be noted that one repository for commercial
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vent fuel by the year 2000 may not suffice. The capacity

of a repository is a function of the acreage of the mine floor

and the spacing of the canisters of waste. The canister spac-

-

ng is in turn governed by considerations related to both long-

ity of the mine and the shorter~term desire
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erm geologic integ
to retain an option to retrieve the waste. The long-tern
integrity depends in part on the cumulative heat generated by
the fuel over the long-term. Retrievability is a functicn of
the pillar strength and room closure rate and the latter is in
turn'dependent on the short-term heating effects, and therefore
the age of the spent fuel when it is placed in the mine ini-
tially. ©None of these parameters are fixed at this time, thus,
while several estimates of repository capacity have been made,
these vary widely because of different assumptions related to
“he above parameters, For example, thé California Energy

Commission has assumed a spent fuel repository capacity of



(1)

35,000 MTHM, The Geologic Projects Division at Sandia Labor-
atories has estimated a repository capacity for spent fuel of
about 40,000 MTHM based on an assumed repository size of
2000 acres and a heat load constraint at time-of/emplacement
5 o

of 23.5 Kw/acre.(—) The NRC has adopteq this estimate for the
purposes oI estimating the land use reéuiremeﬁts for disposal
of radicactive waste in the S-3 proceeding.

The DOE has calculated a repository capacity of 100,000
MTEM assuming spent fuel is cooled 5 or 10 vears kefore being

m

placed in a 2000 acre mine. This assumes that the initial heat

loading is llml ted to 9% Kw/acre. This latter constraint

assumes spent fuel retrievability is maintained for Vears.

v

If 25 years retrievability is desired, then the heat load con-

straint is reduced to 36 Kw/acre and the 2000 acre repository
(3)

capacity is limited to 36,000 MTHM.

As seen by comparing these capacity figures with the cunu-
lative spent fuel production entries in Table I, the number of
repositories prior to 2000, and the rate at which repositorie
will have to be licensed thereafter is strongly dependent not
only on the nuclear growth rate, but also on a number o revcs-—
itory design parameters that are at present very uncertain.

Figure 1 is reproduced from a recent report of the Cali-

_ (4) .
fornia Energy Commission. While it is based on a higher
nuclear cemmitment (507 Gw instead of 380 Gw in 2000) it is
interesting to note that under their assumptions a new reposi-
tory is §equired every 2 to 3 years, a rate that would appear
exceedingly difficult, if not impossible, to achieve. The 380
Gw projection leads ;o a new repository e&ery 4-to 5 vears. -

not rmuch better.



Figure 1

NUMBER OF REPOSTITORIES NEEDED TO CONTAIN
HIGH-LEVEL WASTE FROM NUCLEAR REACTOR
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he difficulties experienced to date in the search
for an actual repository site should be viewed in

the context of the number of repository sites that
will have to be found. In the modest case of a
nuclear comnmitment held constant at 507,000 MY
capacity (the U.S. Nuclear Regulatory Comnmission's
late 1976 low, no breeder forecast), a new repository
would have to be opened every 2 - 3 years.,.

**  From GESMO (NUREG-0002), Vol. 2, p. 111-30 (NRC's 1low,
without breeder forecast.)

*%%  Based on repository capacity of 35,000 MT waste, and each
1000 MW reactor discharging 30 MTU per vear



It is also instructive to examine conceptual diagrams of
proposea high level waste facilities for geologic disposal in
order to appreéiate the logistiecs problem. The old Lyons,
Kansas, facility is depicted in Figure 2. Th%sxfacility was

scrapped in 1972. Interestingly, the design of this facility

(0]

shows only one elevator shaft for handling high-level wast
all shipred by rail. Obvious concerns are whether geologic
rerositories of this type can be constructed and licensed £fast

encucgh and whether their respective high level waste shafts

and burial ecuipment can reasonably be expected tc handle

1M1

the equivalent of cne fuel assembly everyv 15 minutes.
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It is important to note that only the logistics of disposal

<

of the spent fuel from commercial reactors was considerad abkove.
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To this must Le added the r
program and these associated with ths deccommissioning of nuclear
facilities and power reactors. After examining these problems,
the GAO stated:

The problems that nuclear related operations

leave behind are increasing because oi the expan-

sion of nuclear technclogies. All of those involved
-—~ the Ensrgy Research and Develcpment Administration,
the Nuclear Regulatory Commission, State Governments,
and industry —-- are partlv to blame for what has

haprened.

ERDA has accumulated a large number of excess
facilities which will involve a monumental clean-up
effort. At this point in time, it lacks the neces-—
sary infeormation to even plan this task. It does not
know the radiation and contamination problems at its
facilities, the decommissioning methods that should
be used, the corresponding costs, or pricrities. ERDA
has begun to gather this information at one of its
reservations, but this is only the beginning.
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While elimination of these excess facilities
is important, it is also important that ERDA begin
to consider and plan for decommissioning in all

future projects. This requires that deccmmission-

ing costs be recognized at the outset of a project.

Similarly, NRC, which has responsibilitv on
the commercial side, has nct developed cost esti-
mates, acceaptable methods, or standards needed by
industry to plan decommissioning or disposal of
their facilities. NRC has not paid much attention
to one of the biggest problems that mav confront
the public in the future -- this is, who will pay
the cost of decommissioning nuclear power reactors.
It has not made any plans or established any reguire-
ments for advanced accumulation of funds focxr dacom-
missioning reactors or any facilities it licenses
with the exception of uranium mills. (5)

[ )

* * * * * x * x
. Answers to basic questions are missing which
predlude developing a strategy for scolving a problen
that we are losing ground on. (6)

HISTORICAL BACXKGRQUND

From the perspective of the design engineer the logistics

discussed above represent a straight forward design prcoblem.
To him, there appear to be no technological obstacles that
prevent these projected reguirements from being achieved, at
least conceptually. The engineer would attempt to demonstrate

his using time and motion studies. The problem conceptually

t

rould not be altered significantly if the engineer were told

-

to design a geologic facility capable of handling 15,000 non-

adiocactive ccncrete cylinders per year spaced so manyv feet

Al

part on the mine floor, with the additional requirement that

)
£
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o

cylinders be handled remctely. In the conceptual design
of the WIPP, the remote handling facility is projected to be

capable of handling 6500 canisters per year, assuming three

o8]

operational shifts per day (during the pilot plant phase onlv

- P




300 canisters are expected to be received over an extended

(7)
time.) Furthermore, there are existing underground mines
2000-3000 feet deep that haul tons of rock to the surface in
elevators that are loaded at intervals on the order of 3 min-
utes. Conceptually, waste disposal as an engineering prcblsn

appears no more difficult than designing from
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that bottles soft drinks, it's just a matter of scale.
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The above 1s consistent with the past statements of
nuclear industry and bureaucracies; namely that the nature cI
the radiocactive waste problem is largely institutiocnal and
- political and not technological. When one examines the lcogistics
problem in the waste area, there are Institutional, politica

and econcnic as well as technclogical consideraticns that lead

some 35 vears, high~level radicactive waste dispcsal is yet t
be demonstrated Moreover, no one rsally knowé what is implisd
by "demonstratinc" a dispcsal concept or what is necessary for

"demonstrating” a safe concept. There simply are no ccheren

stablishing what constitutes an acceptable disvos-
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al concept.

These evolving criteria will be discussed in the following

1

section of this report. But first it 1s instructive to look at

H

the track record of the nuclear industry and bureaucracies that

will be responsible for developing the criteria and construciting
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and operating the facilities. A track record that offers 11



saying that the disvosal of radiocactive waste is not a diffi-
cult problem. This prcnouncement has a hollow sound when one
considers that no solution has been found during the 35 plus

age. Moreover this statement is contrary

H

vears of the nuclea
to the admoniticn of competent scientific aﬁthority and to the
history of failures and false starts of‘the nuclear industry
and bureaucracies - it is nothing less than deceptive public
relations propaganda.
In May 1966 after some 10 yeafs of study related +to the

AEC's waste management practices, the NAS~-NRC Committee bn the
Geological Aspects of Radioactive Waste Disposal submitted its

repoxrt to the AEC. In the report the Committee stated:

Throughout the fabric of the lO—‘e history of
the Committee's deliberations run scme continu-
ing threads of purczose and conviction. Prominent
among them is the realizaticn that none of the
major sites at which radioactive wastes are being
stored or disposed of is geologically suited for
safe disposal of anv manner of radioactive wastes
other than very dilute, very low-level liguids. (8)
* * * * * * * * *

he Committee thinks that the current practice of
disposing of intermediate and low-level ligquid
wastes and all manner of so0lid wastes directly
into the ground aoove cr in the fresh-water zones,
although momentarily safe, will lead in the lcng
run to a serious fouling of man's environment. (9)

LD

Thus, even befcre 1966, the nuclear bureaucracy knew that

competent scientific authority felt that their existing sites

4

and practices were inadecuate. The response of the AEC was

4

not to correct the situation but to suppress the report. It

sura was exertad from the U.S. Senate in
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eport was released. In the meantime, the Com-
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mittee that prepared -the report was disbanded and a new commis-
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no overlapping membership. In other

tee was appointed with

words, the nuclear bureaucracy had no compunction concerning

the manipulation of committees of the National Academy of

Sciences.

Nothing has been dcne concerning the NAS Committee warn-

ings except that the Zurial ¢ transuranium wastes has

essentially stcpped. This crchibition resulted not because

of diligence on the zart of =-e nuclear industry or govern-

K ; v Tepartment of Euman Resources

- e d — P
because trne Xentuc:.: I8

ment but
discovered that plutcnium wzs migrating off site at the Maxey
(10)
r Moocrensad, Kentucky. Similar migra-

Flats burial site ne=z
tion has occurred at the Nuclesar Fuel Services facility in
tate as 1974, the AEC was saying

likely in total disregard of the NAS

9
5
£
P
o
r‘-
0]
D
)
o]
¥
¥
5
Q
n
!

was related to the wastes from

st of the high level military wastes
Many of the tanks have leaked,

stored in steel *anks.

over 500,000 gallens in alil. The most notable case was in the

spring of 1973 when 115,000 gallons of high level wastes leake
from a tank at Eanficrd over a 51-day pericd. Although the level

tank was recorded =2ach day, no one cempared the readings.
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0il contaminated with plutonium wastes was stored outdoors

in steel drums at the Rocky Flats Plant near Denver, Colorado.

It was subseguently disccvered that leaks from these drums had

resulted in significant oIf site contamination by plutonium.

This discovery was nct made bv the AEC but by a scientist
Dr. Edward Martell. The AEC

2 ceneral public,

member of +h:
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purchased some of the contaminated land and enlarged the
fenceline of the facility. A multimillion dollar lawsuit 1s
now underway over additional portions of the adjacent land.
Since their early beginnings, the nuclear;industries and
bureaucraciass had planned to reproccess spent'fuel in order to
extract and recycle its plutcnium content. Until the
Carter Administration reversed this course these

have alwavs denigrated and igncred the ccncerns of cutcside

compatent authority related to the inevitabkle prolifsration
of nuclear weapons that would result from reprocessing ;nd
plutonium recycle. The ARC, for example, issued in 1266

an operatii; license for the Nuclear Fuel Services (1iF3)
reprocessing facility in West Vallev, New York. This license

the military program) Without this baselcad contract, the
(12)

NP5 would nct have undertaken the venture What hapzened

to ¥MFS 1s now another example of falss and deceptive moves on

the part ¢ the nuclear industry and bureaucracles. In early

of modification made it uneconomic.
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This abortive venture, authorized by the AEC, resulted in
excessive radicactive contamination of the Wast Valley e&nviron-
ment, excessive radiation exposure to the emplcovees of the NFS
facility and to morz than 2,000 transient workers hired to do
the dirtiest jobs. In addizion, it left behind a facility
highly contaminated with radioactivity and some 600,000 gallons
of high level radioactive waste in a condition that will reguire

an axtensive research program to determine what should be done
Present estimates of the cost for decommissioning the b
fzcility and manacing the radicactive wastes run to 500 milliocn

of New York or the federzl government will have to absorb these

The people ¢f the State of Illincis fared much better. . Ths
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Notwithstanding the experience of NI'S, Allied-Ceneral Nuc=—-
lear Services (AGilS), having received a construction permit
“from the AEC, invested some $250 million in a reprocessing plant
at Barnwell, South Carolina. Even before President Carte? made

this investment futile by banning reprocessing, AGNS stated:
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It is reascnable to assume that any significant
investment by industry in reorccessing facili-
ties is net likely to occur until the GLES!IO issue
is resolved and reprocessing can be demonstrated
to be a vizble business venture. Therefore, AGHNS

has bkeen “crced by reasons outside its. control to
concluce =hat under the existing c;:cumstances it
is oroper fhat the government fund any significant
investment teyond that already committed. (14)

7 fighting for a governmental bail-out.

The outcome is uncertain. t the same time, 1t appears that

thecse of N York znd that a $250 million bail-out, no matter
how repreﬁensive, would be less expensive than the subseguent
cost of de¢cmmissioning.

For vears the nuclear industry énd the AEC propbsed that

they had a soluticn to the high level radicactive wastes. This

Xansas. In 1871, the AEZC announced that it would begin a large

scale demonstraticn project at the Lyons mine. In the environ-

mental statement on this project, the AEC baldlv asserted:
By establishing this facilitv, radicactive was%es
cf the tvrce prvviouslv descriked [including hig
level wastas] will be permanently isclated f:ow
man's bicschere, thus p;ov*dlng a direct and last-
ing beneiit to the environment. No siagnificant
impact on the environment resulting from the con-
structicn or cveration of the procoosad repository
is anticizzted. (15)

Contrary to this asserticn of the AEC, private citizens,

icials in ¥ansas

h

scientizts and orzanizations as well as stata of

argued that the Lvons site had not been adequately investigated

and tha

ct

1t was zrciably not a good site. These private citi-

IS

zens and scientists were correct and within a short period the



AEC abandoned the site and cancelled the project.
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false starts, lost races and deceptive tactics, the nuclear
industry and bureaucracies will move to change the criteria
for suitability as the pressure for waste repositories mounts.

This will be the subject of the next section.

THE EVOLVING CRITERIA

In its suppressed report, 4'he NAS Ccommulttee established
scme general criteria for the disposal of radicactive waste.
Two of the criteria of importance here are:

(1) Safety is a primary concern, ta
over cost.

(2) Radicactive waste, if disposed of undergrcund,
) sh uld be isola ed as permanently as possible
from ccontact th living organisms. (16)
Later is their report the NAS Commitiee stated:

The deliberations of this Committeses continue
to be guided by the basic rule that ccncentrations
of radionuclides in waste materials should not be
allowed to appear in the earth's bicsohere before
thev have decaved to innocuous. levels. This con-
cept requires assurance that during anv storage or
disvosal crerations hazardous amounts of nuclides
are isolated from the biologic envircnment, and ,
that upon completion of the pro“equ 2s the nuclides
will remain isolated as long as they might consti-
tut2 a hezard. For some nuclides chls requirement
means isolation for periocds of 600 to 1000 years,
pericds so long that neither permetua; care nor
permanence of records can be relied upon. All
supnlies of wotable ground water, whether or not
thev are ncw belng drawn upon, arc consSiderad as

being part oi the biospnere. (17)

With respect te the above, it is worth reczlling that the
Committee concluded that none of the existing governmental sites
ére 1n a suitable geological location. Although the RSSF was

azandoned, present plans call for Away From Reactor Stcorage

RSN £= - : . ~ . . .
ATRS) for spent fuel in government facilities. These facilitiszs

dre to a considerable extent little more than a cosmetic. Thev
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will relieve the utilities of responsibkility of waste manage-
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ment while transfasrring the problem to the government.
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geclcgical lccaticns and take on an air of permanency. To

minimize transpeortation hazards, such facilities should be
leccated at the ultimate disposal site. But only cnhe tentatives

site has been selected, the site for WIPP. If anvi
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The Environmental Protection Agency which will have consid-

erable responsibilizy relative to radiocactive waste disposal is
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from the criteria in the suppressed NAS Report that were pre-
(13)

sented above. The EPA Backa*ound Report discusses detzar-—
mining an acceptable level of risk. It suggests that future
generations, who will receive no benefits, could be subjected

%

to the same risks as the waste producing generation. Moreover,
it suggasts that this accentable risk coula be determined

-

through benefit-cost analysis. t'is well known that benefit-

th
0
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H

cost analysis was not desicgned to make judgments about the

distributicn of eccnomic well-bein either ketween peovle
7 i
living in the present, or between people living in difierent

generations of time, Benefit-cost analysis alone cannot decides

be cecnsidered unacceptable. Moreovar, neither the benefits noxr
the cost can be accuratelyv estimated. To a considerable extent,
this apprcach is a subterifiuge used to license a less than opti-

mum or adequate facility. An example of this is the BFRSF that

Turning now to the specific criteria for radiocactive waste
storage, one important specific criterion is the allowable heat
loading. There is no firm basis for the present value used in

planning. \WNevertheless, as discussed earlier in this report

using the same heal loading constraint, the DOE estimates a

Y"\Y"CPW' —r ~ L, = - . |

e 0OL 2 L7 o N ler L AN I Tqmrre g . +

T tory cavacity of 100,000 M7, while two other competent
(TN s e ~ 31~ - . T

JECLES estimate 25,000-40,000 T, These values fear direchlv
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in the vear 20007 1In addition, the heat loading determines
both the short and long term integrity of the repository. In
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Retrisvability is also an ill-defined specific criteriocn.

ity. This time 1s to be used to "demonstrate" the suitability

tive to long term integrity., Concern-
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Gf the discosal site

ing this, the GAOC states:

NRC states that 1t is an unwarranted pre-
judgment for us to recommend that the period
cf retrievarility be longer than 5 to 10 ve
Althcugh we do nct reccmmend this, we point
thet the 5- to l0-vear period of retrisvabi
mav not be adeguate to assess all of the
heat producing high level wast= will have
geological medium, and USGS agrees with t
position. (19)

the allowable heat lcading and hence the smaller the repository
the number of repositories reguirad.

Besides these interwoven uncertainties, what does retrievabil-

ilv. The technoloav for sealing mine shafts and emxploratorv
drill holes adequately to guarantee long term integrityv has not
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salt bed renositcories, and this

problem simply hasn't heen studied adecuatelw There are simi-
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a large number of coperating licenses and construction permits

C

I3l

had been issued bv 1972, it wasn't until then that the A
initiated a study on reactor safety that was to determine the

1 report on this

(9]

probability of reactor accidents. The fin

study was issued some 3 years later in 1975. Licensing contin-

Vo]

The final report on this safety study, known as the Rasmussen

Report, was embraced by the nuclear industrv and bhureaucracies.

4

At the same time, it was severely criticized by outside compe-
(20)

tent authoritv including the Amsrican Phvsical Society. In

cther words, the chance, prokhability or likelihocd of such

accidents is indetesrminant and are not necessarily "highly

improbable" or "extremely unlikely." These criteria ars nebulous
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the Clinch River Breeder React
teen abandcned by President Carter.) In this case, even though

Preliminary Safety Analysis Report and the reactor design
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were not completed, the NRC Staff concluded that a certain class
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nd must ke reduced to a sufficiently low probability as to be
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euxcluded from licensing consideration. Again such accidents
were said to be "highly improbable" or
The Natural Resources Defense Councill, an intervenor in the

CRER licensing proceedings, pressed the Applicant (ERDA) and

the NRC for a more oprecise definiticon of these terms. ERDA



and NRC were asked whether these terms implied a chance equal
to or less than 1 in 10, 1 in 1,000,000, some chance in
between or smaller. ERDA and NRC stated that they had no

s

precise definition of the chance. They couldn't say that the

chance was less than 1 in 100 - thev couldn't pick a maximum

(21) ,
value cut of a range of 1 million. iow nebulous can a
criterion be?
CONCLUSIONS

Where does all this leave us? First, one must realize
that the present ccmmitments to produce more waste is scme

ears ahead of a demonstrated solution to the disposal

[\

5

b

1

problem, much less a demonstraticn that diéposal can keep up
with prbduction. Second, stopping the licensing of new reac-
tors does not stop the procducticn of waste; existing rplants
will continue to generate waste. A moratorium on new construc-
tion stops the increased rate of waste‘production only after
the plants under construction are completed. An analoéue,to

1

t nave

>

:1s predicament would be an automobile that does not
braxes and has a 2 minutzs delav time inccrporated between the
accelerator pedal and the carburetor. Most people'wouldn‘t
drive such a car, particularly if they couldn't see very far
down the rocad. If they did they would surely drive slowly
until the controls were corrected. If one is not particularly
confidgnt that the rederal Go&eﬁnment will be able to keep up
in waste disposal around the turn of the century the present
rzalities strongly suggest that measﬁres should ke taken soon

to limit further increases in waste production,



There is a growing sentiment that a further ccommitment

nuclear power be deferred until there is an acce

el

to the radiocactive waste problem. This principle has been

to

table solution

endorsed by the Council on Environmental Quality and is already

public policy in Sweden and California. The CEQ has
it

setting a "nuclear deadline,

a definitive widely accepted solution for safe, long-

(D

management of wastes must b

review; otherwise, no nuclear-power licensing would be
The present logistics problem certainly makes this po
infinitely reasonable.

leading policy makers to conclude that they must solv
radioactive waste problem, and do so scon. This is a

tion to mistakes. Geolcglc media sites will be chose

Assumptions concerning long term integrity will ke mad

absence of confirmatory data. Corners will be cut to
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realistic deadlines. There 15 a real danger that the
Government in the interest of promoting nuclear cower

repeating the same kinds of mista

sies over reactor safety and nuclecar weapons prolifere

de in the
neet un-
Federal
will

such that by some near-~ternm

are already seeing this in the approach the Government has

toward establishing regulatory criteria for waste disposal.
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z2nd site meet the criteria, and then the instrumentation

1

be developed to assure that the criteria are in

ot

wvould have

fact being met. The Federal Government's present approach is

just backwards in this regard. The geologic media of choice

-~ salt -- and the site —- vesterday it was Lgons, Kansas,
céay it 1s Carlsbad, New Mexico =--— were chosen first, and now

the NRC and EPA are being asked to develop the critzsria.
Past exverience indicates that these criteria will be com-
oromised to satisfy the choice of medium and site in order to

ressure for licensing a repositdry as soon as
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cossible, After its study of this problem, the GAC ccncluded

R

several docades of work,

ot

Afta AEC did not,
and ERCA has not ya (1) demonstratad acceptable
sclutions for long term storage and/or disposal
of its nigh level waste and (2) sati fied the
scientifiic community that present storage sites
are geologically suited for long term storage or
disposal. Therefore, we recommend that the
Concress closely monitor, through the annual
authorizzation and appropriation processes, ERDA's
program for long term waste management. Specifi-
cally, such monitoring should focus on whather
the program (1) is progressing in an orderly fash-
icn, (2) is adequately funded, and (3) can be’
expected to produce answers to the many complex
waste dilispesal problems. (23)

These recommendations make good sense. But Congress, up
till now, has been much more of a junk vard dog for the nuclear
incdustry than a watchdog for the public health and safety. It
is, thereifcre, essential that every concerned citizen closely
watch the nuclear industry and bureaucracies and prod their
elected officials to take appropriate action. The option is a

cential radicactive nightmare for this or some future genera-
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