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Initial ISFSI license or amendment for. 
which application is made is required in 

also issued under Nuclear Waste Policy Act 
of 1982, sec. miff se Stat. zna. as amended 

committed to review its conclusions 
"should significant and pertinent any environmental report. [42 U.S.0 10134(f)). unexpected events occur or at least environmental impact statement 2. Section 51.23, paragraph (a) is every five years until a repository is environmental assessment or other 

analysis oreoared in connection with 
revised to read as follows: available: The purpose of this notice is 

. 	. 	. 
certain actions. This rule affects only the 
licensing and operation of nuclear 
power plants. Entities seeking or holding 
Commission licenses for such facilities 
do not fall within the scope of the 
definition of small businesses found in 
section 34 of the Small Business Act, 15 
U.S.C. 032. in the Small Business Size 
Standards set out in regulations issued 
by the Small Business Administration at 
13 CFR part 121, or in the NRC's size 
standards published ,December 9. 1985 
(50 FR 50241). 
Backfit Analysis 

This final rule does not modify or add 
to systems, structures, components or 
design of a facility; the design approval 
or manufacturing license for a facility; or 
the procedures or organization required 
to design, construct or operate a facility. 
Accordingly. no backfit analysis 
pursuant to 10 CFR 50.109(c) is required 
for this final rule. 
List of Subjects In 10 CFR Part 51 

Administration practice and 
procedure. Environmental Impact 
statement, Nuclear materials, Nuclear 
power plants and reactors. Reporting 
and recordkeeping requirements. 

For the reasons set out in the 
preamble and under the authority of the 
Atomic Energy Act of 1954, as amended. 
the Energy Reorganization Act of 1974, 
as amended, and 5 U.S.C. 552 and 553, 
the NRC is adopting the following 
amendment to 10 CFR part 51. 

PART 51-ENVIRONMENTAL 
PROTECTION REGULATIONS FOR 
DOMESTIC LICENSING AND RELATED 
REGULATORY FUNCTIONS 

1. The authority citation for part 51 
continues to read as follows: 

Authority: Sec. list 58 91st. 948. as 
amended [42 U.S.C. 2201} secs. an, as 
amended. 202, 88 Stat. 1242. as amended, 1Z44 
(42 U.S.C. 5841, 5842): 

Subpart A also issued under National 
Environmental Policy Act of 1969, secs. 102, 
104. 105,133 Stat. 855-854. as amended (92 
U.S.C. 4332, 4334. 4335); and Pub. L 95-604, 
Title 92 Stat. 3033-3041. Sections 51.20, 
51.30, 51.50, 51.01, 51.30. and 51.97 also issued 

	

under 2111C8. 	1st Pub.!. W.425, se Stet 
2232. 2241, and sec. 148 Pub. L. 103-7.m, 101 
Slat. 13m  9,1  (92 U.S.C. 10155. 10161. tenet 
Section 51.22 also issued under sec. 2.74.73 
Stat. 888. as emended by 92 Stat. 3038-3038 
(42 U.S.C. 2021) and under Nuclear Waste 
Policy Act of 1962, sec. 121. 96 Slat, 2228 (42 

10191). Sections 5143. 51.87, and 51.100 

51.28 Temporary stonwe of spent lust
after cessation of reactor operation-
work determination of no eginificant 
environmental 	 . tal Impac 

(a) The Commission has made a 
generic determination that, if necessary, 
spent fuel generated in any reactorcan 
be stored safely and without significant 
environmental impacts for at least 30 
years beyond the licensed life for 
operation (which may include the term 
of a revised or renewed license) of that 
reactor at its spent fuel storage basin or 
at either onsite or offsite independent 
spent fuel storage installations. Further. 
the Commission believes there is 
reasonable assurance that at least one 
mined geologic repository will be 
available within the filet quarter of the 
twenty-first century, and sufficient 
repository capacity will be available 
within 30 years beyond the licensed life 
for operation of any reactor to dispose 
of the commercial high-level waste and 
spent fuel originating in such reactor 
and generated up to that time. 
* 	• 	• 	• 	• 

Dated at Rockville, Maryland this 11th day 
of September. 1990. 

For the Nuclear Regulatory Commission. 
Samuel I. Chin, 
Secreteny of the Commission. 
[FR Doc. 90-211189 Filed 947-90; 845 am.) 
BILLING CODE 7811081.0 

10 CFR Pert 51 

Waste Confidence Decision Review 

einem Nuclear Regulatory 
Commission. 
Acmes Review and Final Revision of 
Waste Confidence Decision. 

eutasseev: On August 31, 1984, the 
Nuclear Regulatory Commission (NRC) 
Issued a final decision on what has 
come to be Imownas its "Waste 
Confidence Proceeding." The purpose of 

the degree of assurance now. 
tat radioactive waste can be 
teed of, to determine when 
al or offsite storage will be 
ul to determine whether 
waste can be safely stored 
the expiration of existing 
nes until offsite disposal or 
imitable." (49 FR 34658). The 
I noted in 1984 that its Waste 
Decision was unavoidablY 
e of a prediction, and  

inesacan 	IILLUU1821 VI we 
Commission's first review of that 
Decision. 

The Commission has reviewed its five 
. findings and the rationale for them in 

light of developments since 1984. This 
revised Waste Confidence Decision 
supplements those 1984 findings and the 
environmental analysis supporting them. 
The Commission is revising the second 
and fourth findings in the Waste 
Confidence Decision as follows: 

Finding 2 The Commission finds 
reasonable assurance that at least one 
mined geologic repository will be 
available within the first quarter of the 
twenty-first century. and that sufficient 
repository capacity will be available 
within 30-years beyond the licensed life 
for operation (which may include the 
term of a revised or renewed license) of 
any reader FarlhigililleM8 carlunenthIl high-level radioactive %vista and !pt  
fuel originating in such Rader Car 
generated up to that time. 

years beyond 
operation (wit 
of a revised 
reactor at Its 

the 

revisions, aim me reasons tor revising or 
reaffirming them are set forth in the 
body of the review below. 

The Commission also issued two 
companion ndemaking amendments at 
the time it issued the 1984 Waste 
Confidence Decision. The Commission's 
reactor licensing rule, 10 CFR part 50, 
was amended to require each licensed 
reactor operator to submit, no later than 
five years before expiration of the 
operating license, plans for managing 
spent fuel at the reactor site until the 
spent fuel is transferred to the 
Department of Energy (DOE) for 
disposal under the Nuclear Waste Policy 
Act of 1982 (NWPA). 10 CFR part 51, the 

n provide 
issuance or 
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spent fuel Yankee Atomic Electric Company 
t period Department of Energy 
e license tr Philadelphia Electric Company 

Commonwealth Edison 
ised Findings 2 Virginia Electric and Power Company 
providing Marvin I. Lewis, Registered 
' the Federal Professional Engineer 
itilments to its Florida Power & Light Company 
in neneedggps  The majority of the commenters were 

the 

reviews Isom every nv. vwt lo even 
Leaman a repository bevomes availabl 
In its 1984 Decision, the Commission 
said that because its conclusions were 
"...unavoidably in the nature of a 
prediction," it would review them 
"-should significant and pertinent 
unexpected events miCur, or at least 
every five years until a repository...is 
available." As noted below, the 

premcuons m repository evenaouity are 
best expressed in terms of decades 
rather than years. To specify a year for 
the expected availability of a repository 
decades hence would misleadingly 
imply a degree of precision now 
unattainable. Accordingly, the 
Commission is changing its original 
commitment in order to review its 
Waste Confidence Decision at least 

as a major 

to consider 

FOR FURTHER INFORMATION CONTACT: 
John Roberts, Office of Nuclear Material 
Safety and Safeguards, US. Nuclear 
Regulatory Commission, Washington, 
DC gn555, telephone (202) 492-0608. 
SUPPLEMENTARY INFORMATOht 

Analysis of Public Comments on the 
Proposed Waste Confidence Decision 
Review. 
1.0 Introduction 

Comments were received from a 
Federal agency, the public interest 
sector, the nuclear industry, and one 
State as listed below in order of their 
receipt 

Duke Power Company 
Public Citizen 
Edison Electric Institute 
Malachy Murphy (State of Nevada)  

Two 

the State of Vermont to intervene in the 
consideration of the extension of the 
operating license for Vermont Yankee 
and the potential for non-payment of the 
one-time fee for spent nuclear fuel 
generated prior to April 1983 into the 
Nucleer Waste Fund. 
le Analysis of Issues Related to 
Commission Findings 
2.1 The Commission's First Finding 

The Commission finds reasonable 
assurance that safe disposal of high-level 
radioactive waste and spent fuel in a mined 
geologic repository is technically feasible. 

Issue Na 1: Technical Feasibility of 
Safe Disposal in a Mined Geologic 
Repositorp.  

Comment 
The commenter representing Public 

Citizen (PC) stated that there is still not 
adequate assurance that permanent, 
safe disposal of high-level radioactive 
waste in a mined geologic repository is 
technically feasible. In support of this, 
the commenter indicated that a number 
of major scientific panels have pointed 
out that there is no technical or 
scientific basis for knowing for sure that 
geologic disposal Is possible. As an 
example. PC stated that President 
Carter's Offioe of Science and 
Technology Policy (OSTP) found in 1979 
a rather general consensus among 
scientists that a technology base 
"sufficient to permit complete 
confidence in the safety of any 

mutability of any particular site" was 
still lacking. PC further stated that more 
recently. a Waste Isolation Systems 
Panel of the National Academy of 
Sciences pointed out many areas of the 

technical uncertainties exist and where 
"more information is needed." PC also 
stated that the technical difficulties 
presented by a million-year disposal 

problem are unprecedented and 
enormous, and that there have been no 
major findings since (the above studies) 
that have resolved the uncertainties to 
the paint where it is possible to be 
assured that geologic disposal is 
technically feasible. 

NRC Response 
The issue of the technical feasibility 

of the safe disposal of spent nuclear fuel 
and radioactive waste has been 
addressed at length tn the Commission's 
1989 Proposed Waste Confidence 
Decision Review (54 FR 38767: 
September 28, ij as wall as in the 

While those 
concerns teL 
useful to pro 
resoonses to 

basis 

comment, the 
• not support the 
is no technical or 
owing for sure that 
°garble. Rather, it 

particular repository design or the 
suitability of any particular site. The 
information base necessary to license a 
repository is still being developed. This 
includes information on site 
characterization, repository design. 
waste package design. and the 
performance assessment of the entire 
disposal system. The complete body of 
such necessary information is expected 
to be in hand only at the completion of 
the developmental studies and 
characterization work heing undertaken 
by the DOE. It is at this point that the 
DOE will be in a position to apply far a 
license from the NRC and seek NRC's 
approval of the safety of its proposed 
site and repository design. 

The Commission also notes that the 
OSTP statement was made over a 
decade ago, prior to the completion of a 
substantial amount of work which has 
addressed many of the issues related to 

Na 

Rather, there VI a 
current extensive 

for 
the 

a total 
of 
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environment, especially in the very far 	A 
future. It will likely not be passible to 	ci 
test empirically the ability of models to 	a 

information already available and apply 
it to an evaluation of specific sites and 
engineering designs. 

Regarding the commentate emphasis 
on the need for resolution of 
uncertainties to assure the technical 
feasibility of geologic disposal, we 

■■ •■• • u opu 	• LUC ■-•UU414411.011./11 tau 
not state that the feasibility of a mined 
geologic repository was assured, in the 
absolute sense, but that it had found 
reasonable assurance in the feasibility 
of mined geologic disposal on the basis 
of a thorough revitng nf Hut larhnnInatua 

Issue No. 2: Difficulty in Evaluating 
Compliance with Repository Safety 
Standards Over Long Time Periods 

Comment 
The PC commenter also raised the 

Issue of what he termed the "inability to 
predict with a reasonable degree of 
certainty that, once buried, the waste 
will remain contained [in the geologic 
repository] for the required time period." 
The commenter noted uncertainties 
related to geologic stability, engineered 
barriers, rock-waste interactions, and 
groundwater hydrology which 
contribute to the difficulty of evaluating 
compliance with safety standards over 
the long time periods involved in 
radioactive waste isolation. The 
commenter concluded that although 
these problems may be able to be 
resolved, there is not a basis for 
assurance that this will be the case. 

NRC Response 
The NRC believes that existing safety 

assessment techniques have the 
potential to provide a basis for deciding 
whether proposed radioactive waste 
disposal systems are acceptable. We 
recognize the difficulty of predicting 
with a high degree of accuracy the 
maximum impacts a repository would 
have on human health and tha 

performance to the same eitent as 
models for short-term performance. 
However, we believe existing 
technology can provide a sufficient level 
of safety for nresent and halve 

mese conditions include addressing the 
uncertainties inherent in projecting far 
Into the future and in Modelling complex 
heterogeneous natural systems, and 
acquiring and evaluating data on 
specific sites. 

We also note that the language of the 
original Environmental Protection " 
Agency's (EPA) Environomntal 
Radiation Standards for Management 
and Disposal of Spent Nuclear Fuel, 

wear ii reqturea isa reasonable 
expectation, on the basis of the record 
before the implementing agency, that 
compliance with Sec.191.13(a) will be 
achieved." 

Issue No. 3: Unanticipated Difficulties in 
Developing the WI?? Facility 

Comment 
PC also indicated that the Waste 

Isolation Pilot Plant (VVIPP) has not 
opened because of numerous 
unanticipated diffidulties, including 
leakage of salt water into the site PC 
states that this leakage, which was not 
anticipated prior to the beginning of 
construction in the early TUNA shows 
that even on a scale of a few years, 
geologic events in a repository are 
unpredictable—to say nothing of events 
on a time scale of hundreds of 
thousands of years. 

ARC Response 
Although the NRC does not have 

oversight responsibility for the WI!'? 
project. NRC does monitor DOE 
progress on WIPP insofar emit may offer 
valuable insight into efforts to license a 
repository for commercial high-level 
waste and spent fuel. For example, DOE 
must demonstrate compliance with the 
EPA standard in order to operate the 
WIPP facility. NRC cognizance of DOE 
efforts to implement the EPA Standard 
at WIPP could helo provide information 

implementation of the EPA Standard for 
the commercial high-level waste 
repository. 

The NRC does not consider the 
ts at the WIPP 
diminish its 
LI feasibility of 

The 
act that site 
idate site will 
:thy. We have 
31aarting 
elopment and 

implementation of contingency plans at 
Yucca Mountain to address problems 
during site characterization as they - 
arise. DOE has announced a now focus 
on surface-based testing for the Yucca 
Mountain site in its Reassessment 
Report to Congress. Under this program. 
the primary goal of testing is to identify 
features of the site which would render 
it unsuitable for a repository. If such 
features are identified, DOE would 
notify Congress and the State of 
Nevada and terminate site specific 

activities. A finding that the Yucca 
Mountain site is unsuitable would likely 
lead to delays in repository availability 
while another candidate site is 
identified and characterized, however it 
would not diminish confidence in the 
technical feasibility of geologic disposal. 

Issue No. 4: Impact of the BEIR V Report 
on the Commission's Decision 

Comment 
Marvin Lewis drew attention to the 

recent findings of the Committee on the 
Biological Effects of Ionizing Radiation 
(BER V) in their report on the Health 
Effects of Exposure to Low Levels of 
Ionizing Radiation. The commenter 
stated that the BEM V study indicated 
that the danger from radioactivity is four 
or more times higher than previously 
known. The commenter further stated 
that the BEIR V findings will require that 
the NRC change many of its radiation 
protection guidelines and rules. He also 

BEER V report 

NW Response 
The Commission has been aware for 

some time of the scientific data 
underpinning the estimate of risk from 
radiation exposure contained in the 
BEIR V report. Much of this information 
has been incorporated in the 
Commission's forthcoming revisions to 
its radiation protection requirements (10 

foresee any impact of the HEIR V report 
on the Waste Confidence Decision. 

The BEIR V report is the latest in a 
series of reports dealing principally with 
the effects of low-LET radiation In 
humans. e.g.. radiation such as beta 
particles and gamma photons. The 
report covers radiation carcinogenesia 
genetic effects, and effects on the 
developing embryo/fetus. The report 
also includes new information related to 
the dosimetry of the Japanese atomic 
bomb survivors, and new 
epidemiological information. The NRC 
stafL other Federal agencies, and 
national and international organizations 
are currently reviewing both the HEIR V 
report and the report issued in 1958 by 
the United Nations Scientific Committee 
on the Effects of AtOMIC Radiation 
(UNSCEAR). 

The estimates of risk due to tow-LET 
radiation in the BEIR V report are based 
principally upon effects observed in 
population exposed to high doses and 
at high dose rates. These effects are 
then extrapolated using statistical 
modeling to predict effects at low doses 



render it unsuitable for a r 
only significant barriers to 
proceeding with site chara 
Yucca Mountain are the di 
a quality assurance (QA) 
acceptable to NRC, comet: 
plans for site characterize 
they wish to begin, and re: 
impasse between DOE ant 
Nevada regarding permits 
DOE has made significant 
the development of a QA 
site characterization activ 
possible that this work wi 
completed and accepted b 
early Mgt. Regarding aig[j 
the State 

e 	. ve film 
oust an e ort  

queshonel site mesa. W 
litirEM-arthis matter ha 
possibility of an unfavoral 
far DOE, the Commission 
Congress Ms assivall, 
In both the Nuclear Wasts 
1982 and *Nuclear Was 
Ameadmetaht-Act of ' 
n0=118.410 an met* p 
the repository message 
of the mdietictive waste d 

tory. The 

nation at 
pment Of 
am 
of study 
'cavities 
on of the 
State of 

t for its 
is 

that 

tT 
t 	"12  

site 
my 

standard at the Waste Isolation Pilot 
Plant facility for transuranic wastes. 
2.2 The Commission's Second Finding 

assuzence 

the 
of my 

originating in such reactor and gm 
to that time. 

Matte No. 3: Expected Dote for 
Repository Availability 

support lot 
second Pam 
that the fin 

November 

Public Citizen 

ould be more 
"me that four 
'Id be found to be 
le course of site 
d that there is no 
that a repository 
before 2055. 

d believe it I. 
e the proposed 
'Sect DOE's revised 
availability of 2010. 
I extension of several 

its proposed revised second finding. whited 
NRC took the position that if the Yucca 200720 
Mountain site were found to be Island i 
unsuitable on or before the year 2031 it license: 
was reasonable to expect that an reasone 
alternative site could be identified and be safe 
developed in time for repository beyond 
availability by 2025. matter 

NRC continues to believe that if DOE the mot 
determines that the Yucca Mountain site Courds 
Is unsuitable, it will make this broade 
determination by about the year 2000. wastes 
DOE'a program is now focused on when s 
surface-based testing designed to and wli 
identify features of the site which would stored 

also point out here that the 
ision that led to the Waste 

Proceeding did not require 
dennine when a repository 
available. The Court 
to NRC the question of 

tr there is reasonable 
that an offsite storage 

All be available by the years 
, the expiration of [Prairie 
I Vermont Yankee's] operating 
ad If not, whether there is 
e assurance that the fuel can 
stored at the reactor sites 
lose dates." NRC chose as a 
policy not to confine itself to 
e-related questions in the 
mend. but to address the 

wastes can 
are disposed 
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and dose rates. The extrapolations to 
low dose and dose rate lead to 
significant uncertainties in the estimates 
of risk in the HEIR V report. The 
estimates of risk for fatal cancer 
induction in the BEER V report are from 
three to four times larger than the-
estimate from the preferred model of the 
HEIR III report in 1980. Hamm the 

It ir ififefidanternote that,the BER V 
report only addresses the Issue of risk 
estimates for radiation effects. The HEIR 
committee did not make any 
recommendations on acceptable risk at 
on the potential impacts of the risk 
estimates to dose limits or standards for 
radiation protection,Efforts are 
underway by the International 
Commission on Radiological Protection 
(ICRP). National Council on Radiation 
Protection and Measurements (NCRP), 
end the Committee on Interagency 
Radiation Research and Policy 
Coordination (CIRRPC) of the Executive 
Office of the President to reach some 
measure of consensus on the impacts of 
the revised risk estimates to radiation 
protection standards. 

Under section 121(a) of the Nuclear 
Waste Policy Act (NWPA). NRC is 
required to issue technical requirements 
and criteria that it wilt apply in 
approving or disapproving a repository. 
These requirements and criteria must be 
consistent with the high-level waste 
disposal standards promulgated by the 
Environmental Protection Agency. 
Demonstration of compliance with the 
ESA standard was discussed under the 
rationale for Ending 1 in the 
Commission's Proposed Waste 
Confidence Decision Review. 

The NRC does not believe that 
numerical criteria for Individual 
protection requirements are at issue in 
ita Waste Confidence Proceeding The 
broader issue of demonstrating 
compliance with EPA release limits 
using probabilistic analyses was a 
concern of the NRC staff and the NRCs 
Advisory Committee on Nuclear Waste 
In preparing the Proposed Waste 
Confidence Decision Review. As stated 
in the Proposed Waste Confidence 
Decision Review, the NRC staff Is 
closely monitoring EPA's progress on 
issuing its revised standards to assure 
that EPA methodologies for 
demonstrating compliance with them 
can be applied by NRC to evaluate 
DOE's demonstration of compliance. 
NRC will also monitor DOE efforts to 
demonstrate compliance with the EPA 
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was not requested to determine not haw 
Emade a determination that a 	. 
repository must be available by 2025 in 
order to protect public health and safety. 

NRC does not find a reasonable basis 
for the argument that even if the Yucca 
Mountain site were found to be suitable, 
it might not be available by the year 
2025. Surface-based and in-situ testing 
are expected ta take approximately ten 
years. The NWPA provides that NRC's 
review of DOE's License application is to 
be completed in three years (with the 
possibility of an additional year). 	. 
Construction is scheduled to take 
another six years. Even If each of these 
activities were to take several years 	. 
longer than planned, a repository at 
Yucca Mountain could be available well 
before the year 2025. The limiting 
condition appears to be the timing of 
DOE's access to the site to begin testing. 

Finally, we do not believe it is 
re istit to assume for conservatism that 
o candidate sites will be found - 

u liftable before an acceptable site is I 
characterized, licensed and built To 
date, no candidate site for a repository 
has been found to be unsuitable for 
technical reagens. However, if the 
Yucca Mountain site is found to be 
unsuitable, an alternative site would- - 
have to undergo a similar process of 
site-screening and characterization to 
determine its suitability. We believe Ills 
reasonable to expect that experience 
gained in the Yucca Mountain site 
characterization effort would provide a-
better basis for choosing an alternative 
site. Furthermore, it may be possible to 
complete site suitability testing at 
another site at a faster pace than at 
Yucca Mountain given the benefits of 
lessons-learned at that site. 

Issue Na Clazifica.  lion of the NBC's 
Role in the Licensing Support System 
(LSS) 

Comment 
The DOE commented that it was not 

clear what NRC meant by the words 
"implementing it" in the statement 

the LSS and bearing the costs 
i with it and NRC will be 
La for implementing it." 

access to documents relevant to the 
licensing decision. 

To eliminate any confusion regarding 
NRC's responsibilities for the LSS, the  

above sentence in the Proposed 
Decision Review will be eliminated and 
the following description will be 
inserted in its place: "DOE is 
responsible for the design, development 
procurement and testing of the LSS. LSS 
design and development must be 

and with the advice of the Licensing 
Support System Advisory Review PaneL 
NI1C (LSS Administrator) Is responsible 
for the management and operation of the 
LSS after completion of the DOE design 
and development process." 

Issue No. 7: Suggestion for Reducing 
Licensing Uncertainties Related to 
Spent Fuel Transshipments 

Comment 
Commonwealth Edison commented 

that in order to enhance the viability of 
the option of transferring spent fuel from 
retired reactors to others under active 
management, the NRC should reduce, to 
the maximum extent possible, licensing 
uncertainties related to such fuel 
transfers. The commenter also stated 
that by predetermining that spent fuel 
pool densification and alternative on-
site spent fuel storage _methods do not 
raise any significant hazards 

the NRC's final decision 

The Cominission evaluates 
applications for modification of spent 
fuel storage at licensee's facilities or for 
transshipment from one site to another 
on an individual basis. Such a case-by-
case consideration of the merits of each 
application ensures that all significant 
safety issues are addressed in a 
thorough manner and provides a 
conservative approach for arriving at a 
decision on the merits of the license 
applicatimt 

Issue No. & Appropriate Use of Nuclear 
Waste Fund Monies , 

Comment 
Commonwealth Edison Company 

(CECo) refers to the NRC's statement 
that DOE could accept responsibility for 
management of spent fuel until a 
repository is available in the event that 
a licensee becomes insolvent prior to the 
time a geologic repository is ready to 
accept spent fueL Funds from either the 
Nuclear Waste Fund (NW?) or from the 
utility itself could be used (54 FR 38787, 
at 39788 and 39794 CECo comments 
that the use of the NWF monies for this 
purpose would involve the solvent 
utilities funding the 'storage of spent fuel 
generated by the bankrupt licensees.. 
CECo believes time it is not clear  

whether the Nuclear Waste Policy Act 
would allow NWF monies to be used for 
this purpose and suggests that NRC 
should seek and analyze comments on 
this issue. Until further evaluation and 
analysis has taken place. CECo believes 
NRC should delete this as a basis for 
confidence. 

NRC Response 
The Commission believes that there 

are two related issues presented in the 
above comment The lint is whether 

no 

licensee 

resources to carry out 

po  So  As indleated in the 	r, ssion una 
have 21*  &cause DO 	t preclud 
from accenting res 	ty for the 

Nevertheless, because the source of 
funds, but not DOE's ultimate 
responsibility is ambiguous, the NRC 
has decided to change the references 
that CECn cites with the bracketed 
words to be deleted in the Final Waste 
Confidence Decision Review: 

II for any reason not now foreseen this 
spent fuel can no longer be managed by the 
owners of these reactors, and DOE must 
assume responsibility for Its management 
earlier than currently planned, this quantity 
of spent fuel M well within the capability of 
DOE to menage ensile or offsite with 
available technology ignanced by the utility 
either directly or through the Nuclear Waste 
Fund]. (p.39788. coLl.) 

Even if a licensed utility were to become 
insolvent, and responsibility for spent fuel 
management were transferred to DOE earlier 
than is currently planned, the Commission 
has no reason to believe that DOE would 
/have Insufficient Nuclear Waste Fund 
resources or otherwise] be unable to carrY 
out any safetylelated measures NRC 
considers necessary. (p.39390, coil) 

Issue No. Th Costs.Incurred Due to 
DelayerlAcceptance of Spent Fuel at 
Repoeitorjr 

Comment 
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Commonwealth Edison Company 
(CECo) observed that additional costs 
will be incurred by licensees as a result 
of delayed acceptance of spent fuel at 
the repository. CECo believes that 
consideration should be given as to 
whether these costs will be covered by 
the Nuclear Waste Fund or whether the 
casts will be incurred directly by the 
licensee. 

NRC Response 
The Commission believes that this is a 

matter which will have to be resolved in 
another forum in the context of the 
contracts between DOE and the 
utilities(ovrners of spent fuel. The 
individual contracts currently specify 
the dates by which DOE has agreed to 
accept responsibility for the disposal of 
spent fueL If DOE must delay its 
acceptance of spent fuel, the 
responsibility for the financial 
consequences of that default would 
have to be determined at that time by 
reference to and interpretation of the 
pertinent contracts. The ultimate answer 
to this question will not affect the 
findings of the Waste Confidence 
Decision. 	 • 
Issue Na 10:Clarification of Discussion 
of Period of Safe Spent Fuel Storage at 
Dresden! 

Comment 
Commonwealth Edison Company 

(CECo) comments that the discussion in 
the Proposed Decision Review of the • 
passible extended storage of spent fuel 
from Dresden I is not clear and should 
be clarified. On the basis of assumption. 
discussed in the Proposed Decision 
Review, CECo concludes that thres 
different dates could be derived to 
indicate the maximum time for onsite 
spent fuel storage. For Dresden 1, which 
was licensed to operate in 1959 and 

m term yields e maximum date of 
and 30 years after a full 40-year 
le term plus a 30-year extension of 

es that CECo has 
discussion pertaining 

es of 
of the 

d a generic 
generated in any 

years 

revised license) of that reactor at its 
spent fuel storage basin or at either 
onsite or offsite independent spent fuel 

on mammal ana 
• considerations that, for the 

situations like those 
differ from those wil 

the applicable storage period would be 
30 years beyond the licensed life of 
operation, or until 2029. 

2.3 The Commission's Third Finding 

The Commission finds reasonable 
assurance that high-level radioactive waste 
and spent fuel will be managed in a safe 
manner until sufficient repository capacity is 
available to assure the safe disposal of all 
high-level waste and spent fuel. 

Issue No. 11: Resolution of Contractual 
Conflicts Between DOB and Licensees 

(('Pro)  comments that the NRC hat 
unnecessarily interjected itself into 
issues involved in the contracts behveeni 
the DOE and licensees by NAM; 
statement that it would have more 
confidence if the DOE and licensees 
could resolve any uncertainties by 
reaching an early and amicable 
resolution as to how and when the DOE 
will accept responsibility for spent fuel. 
Ma believes that the implication in 
this statement is that licensees should 
amend their contracts with DOE to 
allow DOE additional time to perform 
under the contracts or that licensees 
should refrain taking action against DOE 
if it defaults under the contracts. CECo 
notes that NRC has stated thatits 
confidence in safe storage is unaffected 
by potential contractual disputes 
between DOE and the spent fuel owners 
(64 FR 39792). therefore CEC0 believes 
that It would be appropriate for MC to • 
strike the statement and express no 
opinion regarding possible future • 
disputes between DOE and licensees. 

ARC Response 
The Commission did not intend the 

Implication that CRC° perceives 
regarding any particular preferred 	. 
outcome or suggested resolution of  

future potential contract disputes 
between DOE and contract holders. The 
Commimion has stated that its 
confidence in safe stomp is unaffected 
by any potential contractual dispute 

0110 owners BS to responeum 
spent fuel storage. The Coin 
further statement that it wcs 
helpful if any future potenth 
disputes could be ,solved 
merely expressed a concern 

made its position clear that its 
confidence Is not diminished by 
potential contractual disputes be 
DOE and spent fuel owners. Hot 
in order to avoid any farther 
misunderstanding in this regard, 
Commission has decided to dele 
following statements in its Propc 
Waste Confidence Decision Rev 
from its Final Waste Confidence 

FR 

Issue No. 12: NRC Responsibility to 
Identify Need for Utilities to Provide 
Interim Storage and to Notify Congress 
of This Requirement 

NRC Response 
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The standard contracts behoves DOE 
and generators of spent puckering) or 
persons holding title to spent fuel - - 
currently provide Matti return far 

spent 

for genottensted thoselmitEngtiffe W 
such material to preside Interim storage 
for it beyond 19et This is a matter that 
will have to be resolved between the . 
parties to the standard contracts. NRC, - 
in its original Waste Confidence 
Decision and in the Proposed Waste 
Confidence Decision Review, addressed 
the issue of storage of spent fuel until a 
repository becomes available and has 
expressed its confidence that spent fuel 
will be safelyinernaged anti, a 
repository is available. Furthermore, in 
its original Waste Confidence 
Proceeding NRC amended lb reactor 
licensingruht 10CFR part 50 to require 
each licensed reactor operator to 
submit no later than.five years before 
expiration of the operatinglicense, plans 
for managing spent fuel at the reactor 
site until the spent fuel is transferred to 
DOE for disposaL 

In the Nuclear Waste Policy Mt 

fuel on 

of 

due SUUll acuona es mey oeueve are 
necessary to encourage and expedite the 
effective use of available storage, and 
necessary additional storage, at the site 
of each civilian nuclear power reactor. 

Sections elfila) and 133 of the NWPA 
also provide that NRC by rule establish 
procedures for the licensing of any 
technology approved by NRC for use at 
the site of any civilian nuclear power 
reactor. NRC may by rule approve one 
or more dry spent fuel storage 
technologies for use at the sites of 
civilian power reactors without to the 
maximum extent practicable, the need 
for additional site-antra& ante:ova& 

action with respect to this Natter. 
Therefore the NRC believes It is 
necessary to Inform Congress of th 
need. However, the NRC wiD coral' 
to exercise its retmensibintY Wass 
that spent fuel is managed sofeiru 

Congress of any actions it believesarc 
necessary to provide this assurance. 

24 The Commission's Tomsk Meat 
Tha Commission finds reasonable. 	, 

assurance that if necessary, sped Net 
generated in enty reactor can be mired sahib 
did Without MplifiCelElt environmental 
impacts IS at least so y.,.. beyond the 
haat I& for operation Isaiah may Made 
the ten:safe revlseder mewed Werneela 
thatiseeter at Its Besotted aerate bated 
at eitharamite outbid independent Nem 
feet atemmiestallations 
Issue Ma IX Consideration of the 
Cumulative Impacts on Waste 
Management in the NRCe NEPA 
Documentation 

Comment 
DOE commented that the =dative 

impacts on waste management of 
potential reactor operating license .. 
extensions should be considered in the 
NRCs National Environmental Polley 
Act (NEPA) documentation for license 
renewals. 

ARC Response 
DOE has observed that renewal of 

operable licenses would ire-ream the 
total amount of spent fuel requiring 
disposal or interim storage which would 

t of spent fuel which must be 
as a result of license renewal 

Issue No. It Need for NRC to Facilitate 
ISFSI Liceme Extensions to Reflect the 
Commission n Revised Fourth Finding 

NRI3 should inmate actions to facilitate 
ISPSIlicense extensions to reflect the' 
proposed revised Fourth Finding that 
spent fuel generated in any reactor can 
be safely stored for at least 30 years 
beyond the licensed life for operation of 
that reactor either onsite or offsite; 

NRC Response 
The Commission', Waste Confidede 

finding on the duration of safe storage of 
spent fuel s generic in nature. Site-
specific licensing procedoes amain 
effective Pursuant to 72.42. an !SIM " 
license is imbed for a parted of 20 years 
but may be renewed open appbeettms" 
by the licensee. Part 72 in no way 
precludes,  licensees from requesting'  

operating term and post-operation spent 
fuel storage period is in effect for a 
particelar reactor, For example, a single 
renewal could extend the Surry ISFSI 
license expiration date to the year 2016. 
The NRC does not believe that further 
revisions to 72.42 to facilitate these 
license extensions are warranted at this 
time 

Issue No. M Insufficient Assurance on 
Duration of Safe Storage and Risk of 
Fire ate Spent Fuel Pool 

Comment 
Public Citizen stated that there is not 

adequate assurance that spent fuel will 
be stored safely at reactor sites for up to 
30 years beyond the expiration of 
reactor operating licenses. This is even 
more the ease if license extensions of up 
to 30 years are included. Public Citizen 
further slated that "the (Waste 
Confidence) policy statement fails to 
recognize that spent fuel buildup at 
reactor sites poses a growing safety 
hazard. The pools are not well protected 
from the environment fn many cases 
they are outside the reactor's 
containment stricture) and have leaked 
hi the past. For example. in Deeember 

August 10. 1988. a seal on a fuel pool 
pump failed at the Turkey Point naclea 
plant near Miami, FL causing some 
3,000 gallons of radioactive water to 
leak into a nearby storm sewer. The 
shoes and cbathing of approximately 15 
workers were contaminated." 

Public Citizen also stated that the 

enough pool water etIC8Ped to 1.11100ver 
the irradiated fuel assemblies would be 
greater than the operational incidents 
described above. According to the 
commenter, If a leak or pump failure 
caused the water level in a spent fuel 
pool to drop to a level which exposed 
the fuel assemblies, the remaining water 
might he insufficient to provide 
adequate cooling. The pool water could 
then hest to the boiling point producing 
steam and causing more water to boil 
away. The danger then is that heat could 
continue to build up even farther until 
the cladding which encloses the 
Irradiated fuel pellets catches fire. The 
commenbr continued saying that the 
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NRC itself, in the time since the original 
Waste Confidence Decision, has studied 
the issue of storage in rerar.ked spent 
fuel pools and concluded in a 1987 
report that the consequence of such a 

Ugh-density storage racks is so 
restricted that potential for self-
sustaining cladding fire exists; and 

(2) with high-density racks providing 
"severely restricted air flow" the 
oxidation (burning) would be "very 
vigorous-  and "failure of bath the fuel 
rods and the fuel rod racks is expected." 

Public Citizen states that nowhere in 
the Proposed Waste Confidence 
Decision Review does the NRC take into 
account the findings of this report. 
which should have been included. 

NRC Serpens& 
The Commission has addressed the 

safety of extended post-operational 
spent fuel storage at considerable length 
in the discussion of its proposed revised 
Fourth Finding. 

Operational occurrences cited In 
Public Citizen's comment have been - 
addressed by the NRC staff at the plants 
listed. The NRC has taken inspection 
and enforcement actions to reduce the 
potential for such opera Hone' 
occurrences in the future. We would like 
to note, however, that the event at the 
Hatch plant occurred In a transfer canal 
between spent fuel pools during an 
operation that would not normally be 
performed following expiration of a 
reactor operating license. In the case of 
the event at Turkey Point, the water that 
flowed outside the building went back 
into the intake of the plant cooling 
canaL The canal is a large, closed loop 
onsite flow path. There was no radiation 
release offsite. and the safety 
significance of the event appears to 
have been very low. 

Regarding the risk of fire at spent fuel 

Inge were based on-
tic hazards and 
I pools. which 
I risk numbers with 
tainty. (See p. sill) 
the consequences 
is of coolant water 
was conducted by 

tilts were published 

rnis of the Spent 

Fuel Pools at Two Representative 
Nuclear Power Plants." (amide 1989. 
and NUFtEG-1353. "Regulatory Analysis 
for the Resolution of Generic Issue 82, 
>Beyond Design Basis Accidents in 
Spent Fuel Pools'," April 1989. These 
reports were cited in the Commission's 
Proposed Waste Confidence Decision 
Review (54 FR 39787-39797, at p.39795. 
September 28. 1989). Also issued In 1989, 
as part of the NEC staffs study. was 
"Value/Impact Analyses of Accident 
Preventive and Mitigative Options for 
Spent Fuel Pods" (NUREG/CR-5281). 

The analyses reported in these studies 

sequence wmcn conmoures to nett m a 
spent fuel pool is gross structural failure 
of the pool due to seismic events. Risks 
due to other accident scenarios (such as 

nuclear power plants were selected., 
since the older plants are more 
vulnerable to seismic-Induced failures. 

It should be noted that for a zircaloy 
cladding Fut In a spent fuel storage pool. 
an  earthquake or other event causing a 
major loss of cooling water would have 
to occur within two years after 
operation of a PYYR or six months after 
operation of a BWR. (See NUREG-1353, 
p. 4-11.) Thus, during the decades of 
post-operational storage, even a major 
loss of cooling water would not be 
sufficient to cause a cladding fire. 
During the time the pool would be most 
vulnerable to a fire, the most-recently 
discharged fuel assemblies would have 
to be adjacent to other recently 
discharged assemblies for a fire to 
propagate to the older fuel. Considering 
that a third of the reactor core is 
typically unloaded as spent fuel each 
year, the probability of a fire involving 
even the equivalent of a reactor core—a 
small portion of a pool's capacity—is 
quite remote. 

It should also be noted that even if the 
timing of a spent fuel pool failure were 
conducive to fire, a fire could occur only 
with a relatively sudden and substantial 
loss of coolant—a loss great enough to 
uncover all or most of the fuel, damaging 
enough to admit enough air from outside 
the nnol to keen a large fire wine, and 

t pool to a safe 
Revere loss of cooling 

,evond the 

which readers are designed. 
Earthquakes of that magnitude are 
extremely ram. 	. 

The plant-specific studies following 
the 1987 generic study found that 
because of the large safety margins 
Inherent in the design and construction 
of their spent fuel pools even the more 
vulnerable older reactors could safely 
withstand earthquakes several times 
more severe than their design basis 
earthquake. Factoring in the annual 
probability of such beyond-design-basis 
earthquakes, the plant-specific and 
generic followup studies calculated that 
the average annual probability Ma 
major spent fuel pool failure at an 
operating reactor was ten to thirty times 
lower than the average probabilities in 
the 1987 study. (See NUREG/CR-5178, p. 
xiil, and MIREG-1353. pp. ES-2-31 For 
either MR or PWR designs, this 
probability was calculated at two 
chances in a million per year of reactor 
operation. (See NI-MEG-1353. pp. ES-3- 
4.) 

After evaluating several regulatory 
options for reducing the risk of spent 
fuel pool fires, the NRC regulatory 
analysis concluded that Vile risk(s) 
due to beyond design basis accidents in 
spent fuel pools, while not negligible, 
are sufficiently low that the added costs 
involved with further risk reductions are 
not warranted." (See MMEG-1353. pp. 
ES43-8.) 
Issue Nal& Need for MC Requirement 
for Thy Cask Storage Instead of Storage 
in Spent Fuel Pools 

Comment 	• 
Public Citizen states that the use of 

dry cask storage for spent fuel would 
help address some of the concerns 
described above, but that NRC has no 
plans to require dry cask storage instead 
of storage in spent fuel pools. The 
commenter notes that NEC has 
explicitly stated in its Proposed Decision 
Review that storage in a reactor's "spent 
fuel storage basin" is considered safe, 
and (the commenter) apparently 
disagrees with this conclusion. 

NRC Response 
The record of operational experience 

with reactor spent fuel storage pools, as 
discussed in the Commission's Proposed 
Decision Review and In response to the 
preceding comments, strongly supports 
the conclusion that reactor spent fuel 
pool storage, which has continued for 
decades, is safe. Accordingly, the NRC 
has reached the conclusion that past 
experience and available information 
amply support the safety of spent fuel 
storage, both in pools and dry storage 
casks, for at least 30 years past the 
expiration of reactor operating licenses 
(including the term of a revised license). 
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Issue No. 17: Suggestion to Revise 
Proposed Fourth Finding to Reflect 
Reasonable Assurance That Spent Awl 
Can Be Safely Stored in Dry Casks at 
Reactor Sites for Up to One Hundred 
Years 

far 

In dry cask, at 
to one hundred (100) 

safe and envirmurienially acceptable foe 
a period of WO years. Evidence supporta 
safe storage for this period. A European 
study published in 1988 states. in 

wet or dry storage over very long 
and up to 100 years without 

ation." (See Panel. W, Kasper. G., 
runthen H., "Long-Term Storage of 
Fuel from Light-Water Reactors" 
1186e EN), Executive Stunners', 
)88.) 
lough spent fuel can probably be 

environmental impact for 
the Commission does DO 
necessary to make a spec 

commenter, in 

states that the period of safe storage ii 
'at least' 30 years after expiration of a 
reactor's operating license. The 

' Commission supports timely disposal of 
• spent fuel and high-level waste Ma 
•geologic repository, and by this Decision 
does not Intend to supped storage of 
spent fuel for an indefinitely long period 
Issue No. Ht Maintenance of 
Insti Mama) Controls far Chre Hundred 
Years 

Comment 
Marvin Lewis commented that the 

Commission's Proposed Revised 
Decision and Amendment to 10CFR 
part 51 both require that at-reactor 
storage be available and ask for at least 
100 years, which is an excessive amount 
of time to depend on institutional 
memory. The commenter states that to 
look Into the futem and have confidence  

that our institutions will survive In a 
form which WM provide that safe onefte 
storage is available kw at least 100 yew 
Into the Mule lacks any merit. The 
commenter asked that the Commission 
arrive at the opposite conclusion. 

subcontractors when data contradicts 
DOE'e preconceived assumptions. and 
general adherence to the political 
solution Stead of scientific venicity. 
the NRC cannot find that temporary 
storage at reactors will enemy that 
geological teenage for spent fuel will be 
available end safe when needed? 

Federal regulations, historical 
experience and current practice to 
support the Commission's finding 
regarding institutional controls ow 
spent IS storage activities% 

Agency'a standards for high-level waste 
disposal provide that "active 
institutional controls over disposal sites 
should be maintained for as longs 
period of time as Is practicable after 
disposal; however, performance 
assessments that assess isolation of the 
wastes from the accessible environment 
shall not consider any conbibutione 
from active institutional controls for 
more thee 100 years after disposer PM 
CPR 191.14(e)). The finding that 
repository licensing performance 
assessments can take credit for active 
institutional controls for 100 years Is not 
one of the issues involved In the judicial 
action which vacated the EPA standard. 
and It Is not expected that this section 
will be disturbed when the standard is 
reissued. It should also be noted that 
this language does not suggest that 
active institutions/ controls are unlikely 
for a period greater than 100 yeara in 
the summary of the Final Rule (50 FR 
nom September 19, 1985), EPA noted 

was the 

that were proposed for public comment 
In 1978 (a PR 53264 • period that WIMP 

on that proposer' (50FR NOM at p. 
380801. 

NRC would add that thme are 
abundant examples of histilutions In 
human society which have maintained a-
conticadty In institutional contras/ay  

exceeding 100 years. The government of 
the United States. which is relatively 
young, is over 200 years old. The 
governments of some European 
cotmtries have been in existence for 
time period, between 700 to 1000 years. 
While invading armies and civil wars 
have been disruptive, archival 
information of interest to the safety of 
the population can be expected to be 
preserved. In the United States today. 
real estate contracts are commonly 
executed to cover a period of 100 years 

are 

made in them—with the view of 
recovering the benefits over a period of 
100 years or more. 
24 The Commission), Ftfth Finding 

The Commission finds reasonable 
assurance that safe independent °nage or 
offsite spent fuel storage MU be made 
audibility if such storage capacity is needed. 

Issue Na 19. Impact of Extension of 
Time for Repository Availability on the 
Increased Generation of jar-Level 
Radioactive Waste 

Comment 
Commonwealth Edison (CECo) 

commented that the Proposed Waste 
Confidence Review does not address 
low-tevel waste concerns resulting from 
delayed acceptance of spent fuel by the 

CECo 

The disposition of high-level and low-
level radioactive wastes has already 
been determined by Congress in the 
Nuclear Waste Policy Act of 1982 

not dependent on the DOE'S schedule 
for development of the repository: 
rather. Congress designated the method 

of the waste which are associated with 
itsi hazard (Les radioactive source 
strength. radioactive species of the 
emanating radiation, and half-life). It is 
not within the FMC's regulatory 
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jurisdiction to change the directives 
provided by Congress in the NWPA and 
the LLWPA. 

as Consideration of Other Events 
Relevant to the Commission's Deciidon 

Issue No. at Petition by the State of 
Vermont M Intervene in the 
Consideration of the Extension of the 
Operating License for Vermont Yankee 

In the Commission's Proposed Waste 
Confidence Decision Review, it was 
stated that the basis for the 2007-2009 
timeframe in the Court remand leading 
to the Waste Confidence Proceeding had 
changed since the original Decision. 
This discussion was based on the fact 
that it appeared likely that these dates 
no longer represented the expected 
expiration dates for the operating 
licenses of the Vermont Yankee and 
Prairie Island nuclear plants. The NRC 
staff has been granting extensions of the 
dates of expiration at nuclear plant 
operating licenses to reflect a 40-year 
period from the date of issuance of the 
operating license rather than from the 
dale of the construction permit. The 
dates of expiration of the Prairie Island 
Units 1 and 2 had already been 
extended from the year 2000 to the years 
2013 and 2019. The NRC staff . 
anticipated that on the basis of the date 
of issuance of its operating license, 
Vermont Yankee would be eligible for 
an extension of its operating license to 
March 2012. 

In the time since the drafting of the " 
Proposed Decision Review, several 
pertinent events have occurred. NRC 
published a notice of consideration of 
amendment to the Vermont Yankee 
Opera tinglicense, a proposed "no 

hearing 159 FR 31120; July 20, 19891. CM '- 
August 22. 1989. the Stale of Vermont 
filed a petition for leave to intervene, On 
October 30, 1989, Vermont filed a 
supplement to its petition to intervene 
proposing nine contentions for litigation 
on Vermont Yankee Nuclear Power 

concerning the Statna petition for leave 
to intervene and supplemental petition 
for leave to intervene. The ASIJ3 
granted the State of Vermont's petition 
for leave to intervene, admitted one 
contention (which did not concern waste 
disposal) as an issue in controversy for 

Memorandum end Order dated January 
20, 1990 (Docket No..50-271-0LA-4). 

It is now apparent that the extension 
of Vermont Yankee's operating license 
expiration date will be dependent on the 
outcome of this contested hearing. There 
is the possibility that a shorter extension 
or that no extension will be granted. In 
view of the uncertain outcome, the 
Commission will delete all discussion of 
a possible revised date for the Vermont 
Yankee operating license expiration and 
the revised date for expiration of the 
Prairie Island operating license. This 
deletion, however, does not affect the 
Commission's Proposed Revised Second 
Finding in its Waste Confidence 
Decision Review. Assuming that no 
extension or a lesser extension is 

reactor, would be unaffected. 

Issue Na 21: Potential Need for 
Additional Financial Security far the 
Neckar Waste Fund 

The NRC staff has been informed h 
DOE's Office of Civilian Radioactive 

was 

believes that some of those utilities may 
not be able to make their payments 
when due. 

The NRC staff met with DOE's Office 
of Civilian Radioactive Waste 
Management (OCRWM) on December 
13, 1909 to discuss this issue and 
determine the potential impact on both 
Mita Decommissioning Rulemaking 
and on the Waste Confidence Decision. 
and, more generally, on protection of 

actions 

the 

understands from OCRWM 

its 

generated prior to April 1983. 

Background 

In November 1976, the Natural 
Resources Defense Council (FIRDCJ 
petitioned NRC for a rulemaking to 
determine whether radioactive wastes 
generated in nuclear power reactors can 
be subsequently disposed of without 
undue risk to the public health and j  
safely. The NRDC also requested that 
NRC not grant pending or future 
requests for operating licenses until the 
pet itioned finding of safety was made. 

On June 27, 1977, NRC denied the 
NRDC petition. The Commission said 
that in issuing operating licenses, NRC 
must have assurance that wastes can be 
safely handled and stored as they are 
generated. It also said that it is not 
necessary for permanent disposal to be 
available if NRC could be confident that 
permanent disposal could be 
accomplished when necessary. NRC 
added that Congress was aware of the 
relationship between nuclear reactor 
operations and the radioactive waste 
disposal problem, and that NRC would 
not refrain from issuing reactor 
operating licenses until the disposal 
problem was resolved. The Commission 
also stated that it "...would not continue 
to license reactors lilt did not have 
reasonable confidence that the wastes 
can and will in due course be disposed 

Also in November 1976. two utility 
companies requested amendments to 
their operating licenses to permit 
expansion in the capacity of their spent 
nuclear fuel storage pools: Vermont 
Yankee Nuclear Power Corporation for 
the Vermont Yankee plant and 
Northern States Power Company for its 
Prairie Island facility. In both cases, the 
utilities planned to increase storage 
capacity through closer spacing of spent 
fuel assemblies in existing spent fuel 
pools. The New England Coalition on 
Nuclear Power and the Minnesota 
Pollution Control Agency intervened. 
The NRC staff evaluated the requests 
and found that the modifications would 
not endanger public health and safety. 
The staff did not consider any potential 

hearing. The ASLITs ruling was issued 	assurance of one-time contributions into 
in a Prehearing Conference 	 the NNW. 
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environmental effects of storage of spent 
fuel at the reactors beyond the dates of 
expiration of their operating licenses. 
NRC's Atomic Safety and Licensing 
Board Panel [ASLE1P) adopted the staffs 
safety and environmental findings and 
approved the license amendments for 
the two plants. It too did not consider 
the effects of at-reactor storage beyond 
the expiration of the facility operating 
license. 

that 

was 

23, 

question of "...whether there is 
reasonable assurance that an diets 
storage solution will be available by the 
years 2007-2009, the expiration of the 
plants' operating licenses, and if not 
whether there is reasonable assurance 
that the fuel can be safely stored at the 
reactor sites beyond those dates." In its 
decision to remand to NAG, for 
consideration in either a generic 
rdernaking or an adjudicatory 
proceeding the Court observed that the 
issues of storage and disposal of nuclear 
waste were being considered by the 
Commission in an ongoing generic 
proceeding known as the "S-3 
Proceedin( on the environmental 
impacts of uranium fuel cycle activities 
to support the operation of a light water 
reactor, and that it was appropriate to 
remand In light of a trending decision on 

that it was initiating a Mama 
proceeding In response to the 
Court remand and as a contin 

purpose Of u 
Commission 
confidence tl 
produced by 

any such disposal will be available, and 
whether such wastes cen be safely 
stored until they are disposed oL" 

The Commission recognized that the 
scope of this proceeding would be 
broader than the Court's instruction, 
which required the Commission to 
address only storage-related questions. 
The Commission believed, however, that 
the primary public concern was the 
safety of waste disposal rather than the 
availability of en off-site solution to the  

storage problem. The Commission also 
committed itself to reassess its basis for 
confidence that methods of safe 
permanent disposal for high-level waste 
would be available when needed. Thus, 
the Commission chose as a matter of 
policy not to confine itself exclusively to 
the narrower issues in the court remand. 

In the Notice of Proposed Rulemaking. 
the Commission also stated that if the 
proceeding led to a finding that safe off-
site storage or disposal would be 
available before expiration of facility 
operating licenses. NRC would 
promulgate a rule providing that the 
Impact of matte storage of spent fuel 
after expiration of facility operating 
licenses need not be considered in 

(1) Safe disposal of high-level 
radioactive waste and spent fuel in a 
mined geologic repository is technically 
feasible. 

12) One or more mined geologic 
repositories for commercial high-level 
radioactive waste and spent fuel will be 
available by the years 2007-2009, and 
sufficient repository capacity will be 
available within 30 years beyond 
expiration of any reactor operating 
license to dispose of existing 
commercial high-level radioactive wash 
and spent fuel originating In such 
reactor and generated up to that time. 

(3) High-level radioactive waste and 
spent fuel will be managed in a safe 
manner until sufficient repository 
capacity is available to assure the safe 
disposal of all high-level radioactive 
mums and anent fuel. 

pendent °mite or offsite 
kge will be made 
di storage capacity Is 

On the day the Decision was issued. 
the Commission also promulgated two 
rulemaking amendments (1) an 
amendment to 10 C.FR Pan so, which 
required that no later than five years 
before expiration of reactor operating 
licenses, the licensee must provide NRC 
with a written plan for management of 
spent fuel onsite, until title for the spent 
fuel is transferred to the DOE and (2) an  

amendment to 10 CFR part 51 which 
provided that environmental 
consequences of spent fuel storage after 
expiration of facility licenses need not 
be addressed in connection with 
Issuance of or amendment to a reactor 

,art 51 amendment, the 
ed that although it had 
once that one or more 
Id be available by 2007- 
ible that some spent 
to be stored beyond 
part 51 amendment 

was based on 
in the Waste ( 

significant environmental impacts will 
result from storage of spent fuel for at 
least 30 years beyond expiration of 
reactor operating licenses. 

Enactment of the NWPA contributed 
significantly to the basis for the 
Commission's 1984 Decision and 
companion rulemakings. The Act 
established a funding source and 
process with milestones and schedules 
for, among other things, the development 
of a monitored retrievable storage 
(MRS) facility and two repositories. one 
by early 1998 and a second, if 
authorized by Congress, at a later date, 
Initially planned by DOE for 2005. For 

to conduct in-situ investigation.; of three 
sites and recommend one from among 
them to the President and Congress for 

to recommend, from 
sites and designs, a 
an MRS for spent fuel 

In the four years after enactment of 
the NWPA, DOE met a number of the 
Act's early program requirements, but 
also encountered significant difficulties. 
It published a final Mission Plan for the 
overall NWPA program, and followed 
with a Project Decision Schedule for 
DOE and other Federal agency actions. 
It promulgated, with Commission 
concurrence, a set of guidelines for 
repository siting and development It 
published draft and final environmental 
assessments for nine candidate 
repository sites, and recommended three 
for characterization. It completed and 
submitted to Congress an environmental 
assessment, a program plan, and a 
proposal with a site and design for an 
MRS. Al! these actions followed 
extensive interactions with interested 
Federal agencies. State. Indian tribal. 
and local governments, and other 

(9) If necessary, spent fuel generated 
ed In any reactor can be stored safely and 

without significant environmental 
impacts for at least 30 years beyond the 
expiration of that reactor's operating 

e 	license at that reactor's spent fuel 
storage basin, or at either onsite or 

of 	offsite independent spent fuel storage 
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organizations In the course of these 
activities. however, DOE also slippe 
schedule for operation of the first 

sites 
1, and 

the 

was to assure thaten MRS would not 
become a substitute for a geologic 
repository. 

Consistent with Its commitment to 
revisit its Waste Confidence conclusions 

(1) thifive-year slippage, from 1998 to 
2003, in the DOE schedule for repository 
availability prior to issuance of its 
November 19139 "Report to Congress on 
Reassessment of the Civilian 
Radioactive Waste Management 

(4) the statutory suspension of site-
specific activities for the second 
repository: 

(5)DOE's estimate that site screening 
for a second repository should start 
about 25 years before the start of waste 
acceptance; and 

(el increased confidence in the safety 
of extended spent fuel storage, either at 
the reactor or M independent spent feel 
storage installations. 

The Commission is also issuing an 
amendment to 10 CFR 51.23(a) to 
conform with the revisions to Findings 2 
and 4 elsewhere in this issue of the 
Federal Register. 

thganization and Table of Contain 

In conducting this review, the 
Commission has addressed, for each of 
Its 1984 Findings, two categories of 
Issues. The first category consists of the 
issues the Commission considered in 
making each Finding at the time of the 
initial Waste Confidence Decision. For 
these issues, the Commission is 
interested in whether its conclusions, or 
the Finding these conclusions support. 
should be changed to address new or 
foreseeable developments that have 
arisen since the first Waste Confidence 
Decision. The second category of issues 
consists of those the Commission 
believes should be added to the 1984 
issues in light of subsequent 
developments. (To enable the reader to 
follow more easily, the lengthy 
discussions of Fmdings land 2 have 
been organized to address each original 
and new issue under subheadings.) 

Table of Contents 

I. Erst Commission Ending 

A. Issues Considered in Commission's 
1984 Decision on Finding 1. 
1. Identification of acceptable sites 

2. Development of effective waste . 
Packages 

(a) considerations in developing waste 
package 

(b) effect of reprocessing on waste 
form and waste package 

3. Development of effective engineered 
barriers for isolating wastes front the 
biosphere 

(ajbackfill materials 
• (b) borehok and shaft sealants 

8. Relevant Issues That Have Arisen 
since the Commission's Ongina) 
Decision an Finding 1 

1. Tenninotion of Multiple Site 
Characterization 

2. Relevance to NRC's "9-3 Table" 
proceeding 

a International developments in spent 
fuel disposal technology 

C Conclusion on Finding 1 

II. Second Commission Finding 

A. Issues Considered in Commission's 
1984 Decision on Finding 2 
I. Technical uncertainties 

(a) finding technically acceptable sites 
In a timely fashion 

(b) timely development of waste 
packages and engineered barriers 

2. Institutional uncertainties 

(a) measures for dealing with Federal-
State-local concerns 

(b) continuity of the management of 
the waste program 

(c) continued funding of the nuclear 
waste management program 

(8)130E's schedule for repository 
development 

B. Relevant Issues That Have Arisen 
since the Commission's Original 
Decision on Finding 2 
I. Potential delay under the program of 
single site characterization 
2. Potential limitations on timing of 
availability of disposal capacity 

(a)Impact of possible limited disposal 
capacity at Yucca Mountain, indefinite 
suspension of second repository 
Program 

(b)impact of uncertainty in spent fuel 
projections on need to consider second 
repository program 

I. Impact of slippages in DOS program 
on availability of a repository when 
needed far health and safety reasons 

4. Effect of1VRC emphasis OA 
completeness and quality 
C Conclusion an Finding 2 

III.  Third Commission Ending 
A. Issues Considered in Commission's 
1984 Decision on Finding 3: 

Liammel compliance with NRC 
regulations and license conditions; Safe 
management of spent fuel past 
expiration of operating licensee 
Availability of DOE interim storage 

for 

unsuitable and that 
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, 	B. Relevantasuatt-That Have Arisen - i , 
since the Commission's Original 	_ - . 
Decision on Findingat - 	. ,.., - - . . , 

Responsibility for spent fuel storage, 'beyond net  Delay  in  s
e un

d 	- 	. 
repository; Potential for license -  ' . maerwale 	. 	; r 	• 	- 

/V Fourth Commission Ffihrling 
A. Issues Considered in Commission's 

. - 104 Decision on Findings: 

sites was formalnotification of State6 - -1•/V0PA. Renew lautfooiretthOIDOE ,  . ' 
with one or more potentially acceptable - suspendsite characterization activities 
sites for a repository within 90 days of ; 	at sites other than the Yucca Momnahr" 
enactment of the NIMPA. In February 	. site. This decision wasnot basedon a 
1983, the DOE identified nine potentially 	technical evaluation of the three 
acceptable sites for the first repository 	recommended sites or a conclusion thet 
Four of the sites were hi bedded salt 	the Hanford and Deaf Smith sites were 
fotmations three were in salt domed, 	not technically acceptable According to 
one in volcanic tuff, and one in basalt 	sponsors of the legislation. the Principal 

The NWPA required that each site - 	purpose of the requirement to klapend " ' 
nomination be accompanied by  an 	' 	. characterization at these sites Was to 	- ......, . 

and component safety for extended 
facility operation for storage; Safety ef 
dry storage of spent Mal; Potential risks 
of accidents and acts of sabotage of 
spent fuel storage facilities 
A ffelevantissues That Have Arisen 
since the Commission's Original 
Decision on Finding 	 - 

Radiological and non-radiological 
consequences of extended epentfuel - 
storage Potential delay in first , 
repository, license renewals, delay in 
second repository, Environmental 
assessment and finding of no significant 
impact of at-reactor storage -beyond 80 
years after reactor's licensed life for 
operation 	 - 

V MkCommission Find* 
A. Issues Considered in Commiss ion's 

_ 	, 
Adequacy of NINPA for determining. 

responsibility for lithely spent fuel 
storage; Spent fuel discharge 	- , 
projections; Industry comMilment to 
implement away-from-reactor stomp 
B.Relevant Issues That Hove Arisep 
since the Commission's Original 
Decision on Ending - 	 , 	• 

'ResPrnasibility for spent fuel atorese 
beyond 1298: Advanced In technology . 
for dry storage; Benefits a monitored , 
retrievable storage facility under 
NINPAA; license renewals; Options for 
offsite storage under NWPAA 

'Reaffirmed Finding 11 The 	, 
Commission finds reasonable assurance 
that safe disposal of high-level 
radioactive waste and spent fuel in a - 
mined geologic repository is technically 

LA. Issues Considered in C.ominission's 
1984 Decision on Finding 1 

- 	' 14.1. The identification of acceptable 
- 

Under the Nuclear Waste Policy Act , 
of 1982 (INWPA), the Department of 
Energy (DOE) had responsibility for. 
identifyingcandidate.siles for a geologic 
repository and forsepository 
development. The first requirement , 
leading to recommendatien of candidate 

EM (DEAs) for each of thenine sites , 
identifiedns pritentlidly-acceptable and 
proposed the following sites for _ 
nomination: the reference repository 
location at Hanford. WA; Yucca 
Mountain, -NV; Deaf Smith County, MB . ' 
Davis Canyon, Mend Richton Dome.. 
MS.In May 1988, DOE released Final 
EAS IFEAs) for the fir/settee nominated. 
At that time, DOE recommended that 
the Yucca Mountain, Hanford, and Deaf 
Smith Catty sites undergo site 
characterization, The President 
approved the recommendation. 

TheNRC staff provided extensive w 
comments on both the DE.As and the - 
FBAs NRC Concerns on the FEAs 

' related primarily to DOE', failure to - -- 
recognize uncertainty inherent In the ‘I 
existing BMited databases for the 
reconunended-sites,.andMe tendency of 
DOE to present overly favorable or . - - 
opttottiocondusions. The prinutrY 
intent of the comments was to assist 
DOE in preparing 1319;1r-quality Site 
Characterization Plans (SCPs) for each 
site, tre required tinder the NWPA, 	• 
before ermayationlof exploratory shahs. 
NEC concerns can only be addressed 
adequately through the site 
characterization process, because one of 
the purposes of this process is 
develop the data to evaluate the 
significance of concerns relative to site 

NRC did not identify any fundamental 
technical flaw or disqualifying factor 
which it believed would render any of • 
the sites unsuitable for characterization. 
Prather. NRC did not take aposition on 
the.ranldng of the sites in order of , 
preference, because fit could be 
viewed as a prejudgment of licensing 
issues. NEC was not aware of any 
reason that would indicate that any of 
the candidate sites was rmlicenseable. 
Nor has CRC made-any such finding to 
date withrespectto any site identified 
as potentially acceptable. 	. 
' In March 2987. Congress began 
drafting legislation to amend the - 
repository program. NRC provided 
contents on a slither of these draft 
amendments. In December 1987, the 
NINPAA was enacted. In a major . . 
departure from the initial intent ofthe 

. 	 . 
sites eequentiallytif'necessary,jrather 
than ttlinultaneously. If DOE detchnined 
at en,y time that theltothionntain site 
is unsuitable. DOE iitri terminate:air a • • 
sitethanteterization activities and 
'remit/ totongress fis'recar areendafione, 
forfuitheiSctioits:talNir-, 
a The NRCetacti identillieea'n7e ' 

numerous hinesiegerding the Nagai(' 
Mountain eltithat May-have a bearing: 
on the licenseabilitt of gat idfeThese 
issues Will have to birsifolvat during _ 
site characterizatioranitmPle 'of a 
site Issue thit meffelePtitheipostion' 
of suitability is tectoninliativitne .  
folding or faulting of the Earth's crust ill 
the 1989 Wrists Confidence Dealon 
NRC noted that "...the potential sites., t.. 
being inveitigatedbY.PQE tire lrlz", 
regions of relative tectonictitabilitf 
The authority fox this slater:Met came` 
fronithe Positing Statementof the:US:: 
Geological Savey (USC4NRC halt , 
raised concert regarding tectoniC-J2::: 
activity at the yucca Mountain !Mitt 
the eommente  en the dart  pod rwal Ma, in thadraft and linalfoilt 
on the Consultation Draft Site , 
Characterization Plan, and in the SiM 
Charente/Mad= Artalysaelor the Yucca 
Mountain site If it animus (hilt:J.4,one.. 
characterisation that the Yucca _ 
Mountain site will be 'unable to meet .- 
NRC requirements regarding isolation of
wale, DOE will have to BusPelld ' 
characterization at that site and report • 

DOE's program of site screening in 
different geologic media was consistent 
with section.1121s)-of thellINPA, which 
required that DOE recommend sites-an 
different geologic media to the extent 
practicable. This strategy was to ensure 
that if any one site were found - 
unsuitable for reasons that would render 
other sites in,the same geologic medium 
unacceptablealterna te sites in different 
host rock types would be available. 
NRC referred to this policy In its 1984 
Waste Confidence Decision:whentt ' 
said. in support of its argument on 
technical feasibility that "..DOE'. • 
program is providing information on site 
characteristics at a sufficiently large 
number and variety of sites and genbiric 
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s  

media to support the expectation that 	standards/ would require a degreeof 	assessments Although the Agency is 
one or more technically acceptable sites precision which is unlikely to be 	 currently confident that this will be 

will be identified." 	....' ' ' • . • w ' - 	achievable in evaluating a real waste 	successfully accomplished, such protections 

NRC recognizes that simultaneous sitt disposal system?' The comments went 	
over thousands of years to determine 

characterization is not necessary to- 	on to explain that " — identification of the compliance with an environmental regulation are unprecedented. If—after substantial 
identify a repository site that would 	relevant processes and events affecting 	experience with these analyses is acquired— 
meet NRC's technical criteria for 	a particular site will require 	 disposal systems that clearly provide good 
isolating wastes. Sequential site . 	considerable judgment and will not be 	isolation cannot reasonably be shown to 
characterization does not necessarily 	amenable to accurate quantification, by 	comply with the containment requirements. 

preclude or hinder identification of an 	statistical analysis, of their probability 	the Agency would consider whether 

acceptable site for a repository. NRC did of occurrence." NRC believed then. and 	modifications to the standards/ were 

express concern to Cor.gdoss, on several continues to believe, that it must make 	appropiatt 

occasions during deliberations over the 	qualitative judgments about the data 	This statement suggests to the 

proposed legislation. that sequential site and methodologies on which the 	Commission that EPA would be willing 

characterization could delay. 	, 	numerical probabilities were based. 	to consider modifications to the 

conalderably the schedule for opening. 	In response to NRC concerns, VA - . 	Mandates containmentrequirements in . 	. 	. 
site undergoing- . 
were Found to be. • • allow 	 fomen1ation-1.1MS to hamper or 

ative 	preclude anadtquate evaluation of a 

to b4 
the 

level waste 
n's Waste C 
not on the a 

acceptable sites. Because 
characterization of multiple sites 
appears to be more directly related to 
the timing of repository availability than 
to the feasibility of geologic disposal. 
consideration of the above statement in 2  
light of the NWPAA program redirection 
will be discussed under Finding a • 

Another question bearing on whether 

can 

to 

1987, 

radioactive materials from the site into 
the accessible environment over a 
10.000-year period following disposal. 
They also required that there be less 
than one chance In ten that the release 
Emits will be exceeded in 10,000 years, 
and less than one chance in 1,000 that 
releases will exceed ten times the limit. 
over 10,000 years. 

	

In peat comments on draft and 	. -. 
imposed EPA standards. and in related 
NRC rulemaking efforts, NRC has 
expressed concern that probabilistic • 
analyses should not be exclusively 	. 
relied on to demonstrate compliance 
with EPA release limits. Niles. 	. 
comments said in part that "...fijhe 
numerical probabilities in [the ! 	, 

,,...,..........n. 
final stand 

The Con 
EPA stand 
contained 
or  ateenet  
Federal Re 
geotembet  

alternative 
There are 

Agency• [EP 
suggested ir 
the future. I 

__InlPtultlibl, 7.,11;47,,, re,' 
data diets 

of the Wet' 
information 
infamistion 

Pursuant to the remand by the Federal 
court in 1987, EPA is currently revising 
its standards for disposal of spent fuel 
and high-level waste. The coures 
decision directed that the remand focus 
on the ground water and individual 

timt 

text 

on of the 
led that 	' • 

sum. considering both past and 

wee from • 
current programs for characterizing 

porated inks 
sites, the Commission concludes that 

ibutIon only 
technically acceptable sites for a 

' This phrase 
repository can be found. The 

icretion for 
Commission is confident that, given 

tive 
adequate time and resources, such sites 

The decision.  can be Identified, evaluated, and 
to rely solely  

f repository 

accepted or rejected on their merits, 
even if no more than one site is 

pli of these 
undergoing site characterization. This 

the 
when the- 

judgment does not rest on the 
acceptability of the Yucca Mountain site 

"hod in  1985.  or any one future candidate site. 

tee that the LA.2. The development of effective 
rated in 1984. 
levelopment 

waste Packages- 

, EPA. The  . IA.2.a. Considerations in developing 

1 38074, 	- 
waste packages. 	 . 

bimt this The NWPA required NRC to 

Sion stated: promulgate technical requirements and 
noonainty the  criteria to be applied In licensing a 
.imight cause . repository for high-level radioactive 
, standards in waste. Under Section 121 of the Act. 
ms Ls these technical criteria must provide for 
ment use of a system of multiple barriers In 
lic repoeitorles. 
a great deal of 
on. tesdettoe  

. 	. 
e 	sawn ol the repository and such the 

restrictions on the retrievability of 	• 

in such waste as NRC deems appropriate. The 
(this system of multiple barriers includes 
risk 	i both engineered and natural barriers. 
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The waste package is the fine 
gineered barrier in the system of, 
Wink bathers to radionuclide escape 
le waste package Is defined as the- 

surrounding an 

characterization. DOE is required to 
prepare an SCP including a descend= 
of the waste form or packagingpreemie 
for use at the repository, and an 
explanation of the relationship between 
such waste form or nankeen& and the 
geologic medium of the site. 

The multiple banter approach to 

repository is 
requirements 
performance 

performance objective for the waste 
package requires substantially complete 
containment for a period of not less than 
300 years nor more than 1000 years after 
permanent closure of the repository. The 

waste 

waste 
package design must take into account 
the complex site-specific interactions 
between host rock, waste package. and 
ground water that will affect waste 
package and overall repository 
performance. 

Under the NWPAA. DOE wets 
required to suspend site 
characterization activities at sites other-
than the Yucca Mountain, NV site. 
Consequently, DOE has narrowed the 
range of waste package designs to a 
design tailored for unsaturated tuff at 

the high-level waste program redirection 
may facilitate and expedite the waste 
package design process insofar as it 
enables DOE to concentrate Its efforts 
on developing a single design for a 
single site instead of three designs for 
sites in bedded salt, basalt. and 

• unsaturated tuff. 
Currently, DOE is evaluating 

uncertainties in waste package design 
related to waste form. container type, 
and environment The current 
conceptual design for the waste package 
is based on several assumptions. The 
waste form is presumed to be ten-year-
old spent fuel or high-level waste in the 
form of borosilicate glass in stainless- - 
steel canisters. (In addition to spent fuel 
and high-level waste. the waste Fenn . 
may include greater-than-Class C 
(GTCCI low-level Waste. This waste is 

fix 
t is 

INCIII130214 

Six materials are behm coneidessd for 
fabrication of containers, including 
austenittc steel faltd.). nickel-based 
alloys (Alloy 82$), pure copper (CDA 
104 copper-based alloys (ahanhium- - 
bronze. CDA-813. and 70-30 Cu-NI, CDA- 

•715), and a container with a metal outer 
shell and ceramic liner. The reference 
container for the spent fuel and high-
level waste Is a 1.0-cm thick cylinder to 
be made of American Iron and Steel 
Institute (AISO 304L stainlern steel/110e 
will be DOE's benchmark material, 
against which other materials are to be 
compared. DOE sweetly intends for 
spent fuel containers to be filled with an 
inert gas, such as argon, before being 
welded dosed. In addition to 'these six 
materials DOE also plans to assess the 
merits of alternallve waste package 
materials and designs 

The reference reposttdry location is in. 
the unsaturated tuff of the Tonopah 
Spring Formation underlying Yucca 
Mountain. According to DOE, little free-
flowing water is thou& to be present 
there to contribute to corrosion of the 
waste containers, although the degree of 
saturation in this tuff is estimated to be 
tiS (plus or minus) II percent of the 
available void space in the rock DOE 
has acknowledged. however, that the 

package performance at Yucca 
Mountain stem from difficulty in 
characterizing and modeling the coupled 
geochemicalkydrologic processes that 
represent the interactions between the 
host rock, waste package, and ground 
water. The final waste package design 
will depend on the results of site 
characterization and laboratory testing 
to reduce uncertainty in predicting these 
interactions in the reference repository 
horizon. The final design will also be 
shaped by research in understanding the 
degradation of candidate container 
materials, and the characteristics of the 
likely reference waste forms. 

Regarding the state of technology for 
developing long-lived waste package 
containers, the Swedish Nuclear Fuel 
and Waste Management Company 
(SIM. the organization responsible for 
radioactive waste disposal in Sweden. . 
has described a container for spent fuel 
rods that consists of a 0.1-m thick . 
copper canister sunourided by is  

bentonite overpack_ The design calls for 
polarize copper powder into the void 
spaces in thecanisters. compacting tha-
noted:a-using hot-isostatic pressing with 
an inert gas. and sealing the canisters. 
SKS estimates that the copper canister 
waste package has a million-year 
lifetime.. .Pee also UM. below.) 

As noted. in NRC's Final Point Papers 
on the Comndlation Draft Site 
Characterization Plan, the COMMiSthill 
does not expect absolute proof that 101t 
percent of the waste packages will hen 
100 percent containment for300 to 1000 

to gine 
tuff or 

I.A.2.b. Effect of reprocessing on 
waste form and waste package. 

The Draft 1988 Mission Plan 
Amendment estimates that about 77890 
metric tons of heavy metal (MTHM) of 
spent nuclear fuel will be available for 
disposal by the year 20211 (This estimate 
is based on a "no new orders" 
assumption for commercial nuclear 
reactors and a 40-year reactor lifetime.) 
Also. approximately 9400 MTH1v1 of 
reprocessed defense waste and a small 

waste 

8 of the 
tie the 

the 

Into a 
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matrix. About MO MTHM of 
reprocessed high-level waste will come 
from the West Valley Demonstration 
Project, a facility for wastes from 
discontinued commercial reprocessing 
of spent fuel at that site. This . 
reprocessed waste also will be 
solidified, probably in a borosilloate 
glass waste form. 

Waste-form testing for the Yucca 
Mountain site is focusing on both spent 
fuel and reprocessed high-level waste. 
The performance of the waste form in 
providing the first barrier to, 
radionuclide migration is being 
evaluated on the basis of the physical 
and chemical environment of the waste 
form after disposal, the performance of 
the waste container, and the 
emplacement configuration, 

A major limitation on glass waste- 
form testing is that the actual waste 
glasses to be disposed of are not  
available, and their exact composition 
will not be established until after further 
testing. Reference waste-glass 

possibility of reprocessing does not alter 
the technical feasibility of developing a 
suitable waste package. The 
Commission went on to say that there is 
evidence that the disposal of 
reprocessed high-level waste may pose 
fewer technical challenges than the 
disposal of spent fuel. As long as DOE 
uses conservative assumptions and test 
conditions for evaluating the 
performance of different waste forms 
against NRC licensing requirements, the 
Commission has no basis to change its 

. finding that there Is reasonable 	, 
assurance that reprocessing does not 
reduce confidence in the lechidcal 
feasibility of designing and building a 
waste package that will meet NRc 
licensing requirements in a.variety of 
geologic media. 

LAS. The development of effective 
engineered barriers for isolating wastes 
from the biosphere 

LA.3.a. backfill materials. 
At the time of the 1984 Waste 

may also include crushed rock used to 
fill openings such as drifts in the 
underground facility. At the Yucca 
Mountain candidate site, DOE currently 
plans to fill openings in the underground 
facility at closure of the repository. 
Backfilling is not planned before 
repository closure because it is not 
needed for structural support for the 
openings, and it would make waste 
retrieval more difficult. At closure of the 
facility, however, openings will be 
backfilled with coarse tuff excavated for 
the facility. In the conceptual design 
provided in the SCP, the selection of 
coarse tuff as backfill material is based 
on numerical simulations performed by 
DOE which suggest that coarse tuff 
would be a more effective barrier to 
capillary flow In the backfill matrix than 
fine materials. 

DOE's design for the engineered 
barrier system submitted with the 
license application will have to contain 
information sufficient for NRC to reach 

compositions are being used for studies 
on the effect of variation in glass 
composition on performance. (These 
&ass compositions are designed by 
Savannah River Laboratory (SRL) for 
defense high-level waste, and by Pacific 
Northwest Laboratory (PNL) for the 
commercial high-level wastes to be 
vitrified under the West Valley 
Demonstration Project Act.) The 
reference compositions will be revised 
when better analyses of the composition 
of the wastes at SRL and West Valley 
are available. The test program will seek 
to establish upper hounds on leaching of 

are temperature, pH of the leaching 
solution. formation of solid layers on the 
surface of the waste eines. irradiation. 

It is possible that renewed 
reprocessing of spent fuel from nuclear 
power reactors may result in a greater 
proportion of reprocessed waste to 
spent fuel than is currently anticipated. 
Although such a departure from the 
current plan to dispose of mostly 
unreprocessed spent fuel in the 

not appear likely at this 

waste form to spent fuel assemblies was 

Commissioli noted that the disposal a 
waste from reprocessing had been 
studied for a longer time than the 
disposal of spent fuel, and that the 

at 

containers to prevent or 
water flow which could 
mion and radionuclide 
r the waste containers The 

id the waste 
an air gap 
sta canister and 

Backffil material around the container 
Is not required under NRC regulations 
for the waste package. NRC regulations 
require that "...containment of high-level 
waste within the waste packages [which 
includes the container] will be 
substantially complete for a period to be 
determined by the 
Commission...provided, that such period 
shall not be less than 900 years nor more 
than 1090 years after permanent closure 
of the repository" HO CFR subsection 
60.913(a)(1)(1)(13)1, and that the entire 
engineered barrier system meet the 
release rate performance objective of 1 

that 

It. If, on 

Commission continues to have 
confidence that backlitl or packing 
materials can be developed as needed 
for the underground facility and waste 
package to meet applicable NRC 
licensing criteria and performance 
objectives. 

LAll.b. Borehole and shaft seals. 
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environment following permanent 
closure conform to EPA's generally 
applicable standards for radioactivity. 
Although the criteria for seals given in 
10 CPR part e0 do not specifically 
mention seals In ramps and the 
underground facility, it is reasonable to 
consider them together with borehole 
and shaft sealants, because the seals 
and drainage design in ramps and the 
underground facility could also affect 
the overall system nezfromence of the 

facility (ESP) will be the first major site 
characterization activity at the 
repository horizon. Currently, DOE is 
reviewing Its plans for construction of 
exploratory shafts. According to the 
1980 "Reassessment Report," DOE is 
reevaluating the "locations chosen for 
the two exploratory shafts, the method 
chosen (drilling and blasting) for the 
construction of the shafts, the means or 
access (ramps or shafts) to the 
repository hotizon, the need for 
additional exploratory drifts, and the 
design of the shafts and other 
components of the exploratory shaft 
facility." This reevaluation of plans for 
the shaft facility Is in response to 
concerns from the NRC staff and the 
Nuclear Waste Technical Review Board 
(NW1RB). 

When the repository Is 
decommissioned, NRC expects that 
most. If not all, shafts. ramps and 
borehole' wilt probably have to be 
sealed to reduce the possibility that they 
could provide preferential pathways for 
radionuclide migration from the 
underground facility to the accessible 
environment DOE estimates that as 
many as 350 shallow and 70 deep 
exploratory borehole. may be emplaced 
by the time site characterization has 
been completed at the Yucca Mountain 
site. Decommissioning may not occur for 
up to 100 years after commencement of 
repository operations. Because the final 
design for seals will likely have been 
modified from the Initial license 
application design (LAD). DOE is 
viewing the seal LAD as serving two 
primary functions. As set forth in DOE'. 
SCP for the Yucca Mountain candidate 
site. the seal LAD is to establish that (1) 
'...technology for constructing seals is 

is reasonable asste 
been designed so ft 
permanent closure, 
pathways that coot 

DOR 

that need to be characterized in 
determining necessary seal 
characteristics. These properties Include 
saturated hydraulic conductivity of 
alluvium near shafts, the quantity of 
water reaching the seals due to surface-
flooding events, and erosion potential in 
the shaft vicinity. The SO' also 
discusses material properties that need 
to be Identified to determine sealing 
components such as initial and altered . 	. 	. 

cements in the sealing program at the 
Yucca Mmmtaln candidate site. The 

material 

4.11Ciallig1e 
DOE', current design concept for 

meeting the overall performance 
objectives includes a combination of ' 
sealing and drainage. Seal requirements 
may be reduced in part by: (1) limiting 
the amount of surface water that may 
enter borehole,, shafts, and ramps: (2) 
selecting borehole, shaft and ramp 
locations and orientations that provide 
long flow paths from the emplaced 
waste to the accessible environment 
above the repository; and (9) 
maintaining a sufficient rate of drainage 
below the repository horizon level so 
that water can be shunted past the 
waste packages without contacting 
them. 

Although DOE's program Is focusing 
on seals for the Yucca Mountain 
candidate site, the Commission finds no 
basis for diminished confidence that an 
acceptable seal can be developed for 
candidate sites in different geologic 
media. The Commission finds no 
evidence to suggest that it can not 
continue to have reasonable assurance 
that borehole, shaft, ramp, and 
repository seals can be developed to 
meet 10 CFR part BO performance 
objectives. 

IS Relevant Issues That Have Arisen 
Since the Commission's Original 
Decision 

1.at In support of its argument on 
technical feasibility, the Commission 
slated In its Ian Waste Confidence 
Decision that "...DOE's program is 

providing information an site 
chcrrecteristics at a sufficiently large 
number and varielyof sites and geologn 
media to sappers the expectation that 
one or morn technically acceptable sites 
will be identWed." The NWPAA 
required, however. that DOE suspend 
site.specific site characterization 
activities under the Nuclear Waste 
Policy Act of 2982 at all sites other than 
the Yucca Mountain. NV site. 

Under the NWPAA. the DOE program 
has been redirected to characterize 
candidate repository sites in sequence 
rather than simultaneously. If the Yucca 
Mountain site is found to be unsuitable, 
DOE must terminate site 
characterization activities there and 
provide Congress with a 
recommendation for further action, such 
as the characterization of another site. 
Because characterization of multiple 
sites now appears to be more directly 
related to the. timing of repository 
availability than to the technical 
feasibility of geologic disposal as a 
concept, consideration of the 
Commission's aforementioned 1384 
statement in light of the NIVMA will be 
discussed under Finding Z. 

1E2. What is the relationship. if any, of 
the "S3 Proceeding" to the current 
review of the -Commission's 1984 Waste 
Confidence Findings? Would the 
planned revision of the 53 rulemekire, 
be affected if the Commission had to 
qualtly its current confidence in the 
technical feasibility of safe disposal? 

In its decision to remand to NRC the 
questions of whether safe offsite storage 
would he available by 2007-200k or. if 
not, whether spent fuel could be safely 
stored onsite past those dates. the US. 
Circuit Court of Appeals observed that 
the issues of storage and disposal of 
nuclear waste were being considc.red by 
the Commission in an ongoing genetic 
proceeding known as the "5-3" 
Proceeding 

The 5-3 Proceeding was the outgrowth 
of efforts to address generically the 
NEPA requirement for an evaluation of 
the environmental impact of operation 
of a light water reactor (LWR). Table 5-3 
assigned numerical values for 
environmental costs resulting from 
uranium fuel cycle activities to support 
one year of LWR operation. NRC 
promulgated the S-3 rule in April 1474. 
In julyliffe, the U.S. Circuit Court of 
Appeals found that Table 5-3 was 
inadequately supported by the record 
regarding reprocessing of spent fuel and 
radioactive waste management in part 
because the Commission, in reaching its 
assessment, had relied heavily on 
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testimony of NRC staff that the problem 
of waste disposal would be resolved. 

When the US. Circuit Court of 
Appeals issued the remand an what 

decision, finds that it no latent's.
confidence 1st the technical feasibility of 
disposal. in a mined geologic reposition, 
the Cementation will not consider it 	I 

, 	For practical reasons, canister 
materials may be divided into the 
following dames: II) completely or 
partially thermodynamically stable 

were to become the "Waste C 	V  ‘awile necessary to review the 5-3 rule when itI materials each as copper: (2) passive 
issues in May 1979, NRC had pending reexamines its Waste Confidence materiels such as stainless steel 
before it the final amended S-3 ride. The finding. in Molder. titanium. Hastelloy. Incesel, aid 
Court regarded the reclaim of the aluminum: (3) curroding or sacrificial 
issue of waste disposal in the S-1 
proceeding  as  heals related to the  wee  

MIA To What extent do developments 
in spent fuel disposal technology. 

materials  men as lead and steak and (41  

non-raetallie materials such as allunina 
raised by the palliated. in the appeals 
of the NRC deciems on dm expansion 

outside of the United States fag, 

Swedish waste Package desigasi 
and titanitun dioxide ceramics and 
roman. 

of spent  fad storage tapas The  court  enhance NRC's confidence In the 
said that the "—disposition of the sa technical feastallitit it &Wail  af fit* 
Privovaing. though it has a somewhat level Waste mid Went filen' 
different focus, may have a bearing an Spent fuel disposal technology te the 
the pending casea" subject of extensive research 

The Commission approved the finals- investigation IA both Europe and North 
3 rule in July 1279. le October 1RM. the America. Advances in Ode technology 
Commission issued a Notice of Proposed axe being cota=netthed to the MAC 
Rulemaking Mill on the Wade staff hnth thymic', hilMoral nerntinnanis 

aed the Prose; tette; of meorrell remits 	One of the Swedish canister des*. is 
at International medium 	 a 0.1-m thick copper container (as 

Outside the US, Mettles of spent fret desaibed previously la section LA.2.al, 

Confidence issues in response to the 
remand by the Court of Appeals. In the 
NPR. the Commission stated that the 
proceeding would "—chew upon the 
record compiled in the Commission's 
recently concluded rulemalting on the 
environmental Impacts of the nuclear 
fuel cycle, anr? that the record compiled 
herein will be evadable for use in the 
general fuel cycle rule update discussed 

In the final Table aa rule issued in 
1979, the Commission had said that 
"...bedded salt sites cm be found which 
Will provide effective isolation of 
radioactive waste from the biosphere." 
When the Commission issued the 2984 
Waste Confidence ltiecfsiorr. part of the 
basis for the discussion of waste 
management and disposal in the Amgen 
1979 final S-3 rule had changed. Foe 
example, 621984 the repository program 
was proceeding ender the NWPA. whIci 

51.51, adding n 

narrative explz 
basis for value 
The amenities, 
environmental 
releases from t 

and environmental ingeets of these 
releases. It is todikety that the revision. 
will have any impact on tbe 
Conine:cf. genetic findage in the 
Waste Confidence proceeding Nor Wit 
likely that the reexamination of the • . 
Waste Confalence findings will affect 
the S-3 nile the Waste CceBdeme - 
Proceeding is not intended to nude 
cluanthetive ledereents about the . 
environmental costs of waste disponi 
Univ. the Ceffilith99976, in a future 
review of the Waste Coeftdence 

reactor (BWRI spent Met whereas the 
Canadian studies focus on spent fuel 
from that country's CANDU reactors. 
which use unenrtched uranium Ins core 
immersed in "heavy" water made from 
deuterium. BWR and CANDI/ fuel like 
pressurized water reactor (PIVR) fuel. 
are uranium dioxide fuels clad In 
zircafoy. However. the &map rates for 
these three fuel types very considerably. 
Ongoing retrench studies on spent fuel 
include: work on the characterization of 
spent fuel as a waste form: the corrosion 
of spent fuel and its dissolution under 
oxidizing and rechicing conditions: the 

on the 

periods. The result, of this work are 
steadily Increasing our understanding of 
spent feel as a waste form. 

radioactive waste. whether 
it is spent reactor fuel or waste fmta 
reprocessing. must be enclosed in an 
outer canister as part of the wade 
packap. The canister sanounding the 
waste). expected to advent the release 
of radioactivity dudes Me Mailbag at 

from games into contact enth groan& 
water. 

period for copper canister. ate: (i) the 
presence of corrosive substances such 
as adphide ions in the ground water: 
the passibility of these substances 
reaching the canister surface: and pj the 
degree of inhornogeneity, or pitting of 
the resulting corrosion. Studies are 
continuing to obtain more information 
on pitting corrosion of copper and on 
techniques for welding thick-walled 

remaining 
it metal or 
the shell el 

matrix. Lead is a 
material because of its 
ig properties, cast, and 

Other sop-  orted shell canister 
corcepts include the packettpartiadate 
and stswihaellyeepported designs. /a 
these design., a thin outer shell is 
supported by a partionlese materlid 
packed around a steel internal streams 
thet containa the spent fuel btmdles. 
Several matesiale have been identified 
for the fabrication of the corrosion 
resistant older shed, including 
commenielly pure and low-alley 
titanium. high nickel-based alloys atch 
as Inconel (225. and pine eampee. 
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Detailed designs have been produced for 
all three types of supported shell 
canisters incorporating either a titanium 
or nickel alloy shell less than fl-mm 
thick. A conceptual design has also been 
produced for a copper-shell structurally. 
supported canister and a metal-matrix 
container with a relatively thick (25-mm) 
copper shell and a lead matrix material. 
This last canister is intended to contain 
72 used CANDU fuel bundles in four 
layers of 18 bundles each. 

Both the Canadian and Swedish 
conceptual designs for the disposal of 
spent fuel in canisters provide for 
surrounding the canister with hada 
material as part of the waste package 
when it is emplaced in the repository. 

have shown that 
'sand can be emp 
backfill, both arc 

and 

at 

from 
rt be 

some organic material, including 
ena, in many bentonites poses some 

accelerated corrosion. Treatment with 
hydrogen peroxide may be used to 
oxidize these organics. Heating the 
bentonite to 400 degrees C can also be 
effective, although this may alter the 
crystal structure of the bentonite. 

Many countries intend to dispose of 
their high-level radioactive waste by 
first converting the wastes into a solid 
vitrified form after reprocessing. Since 
the leaching of the waste form by 
circulating ground water after disposal 
is the most likely mechanism by which 
the radionuclides might be returned to 
the biosnhere. the waste tram must ha 

aS an 

two  

C was initially developed in 
as an alternative material to 
te glass. It is composed 

to accept 
ve high- 

to have 
MI in a 

temperatures above 100 degrees C. In 
addition, the capacity of SYNROC to , 
immobilize high-level wastes is not 
markedly impaired by high levels of 
radiation damage. 

The high leach-resistance of SYNROC 
at elevated temperatures increases the 
range of geologic environments In which 
It may be used, such as deep geologic 
repositories in both continental and 

Japan. 
On the basis of current Information 

from the foreign studies just described 
on canisters, spent fuel as a waste form. 
backfill materials, and alternatives to 
borosilicate glass waste tonna. the 
Commission concludes that there is no 
basis for diminished confidence that an 
acceptable waste package can be 
developed for safe disposal of high-level 
waste and spent fueL 

IC. Conclusion an Finding 1 

The Commission has reexamined the 
basis for Its First Finding in the 1984 
Waste Confidence Decision in light of 
subsequent program developments, and 
concludes that Finding i should be 
reaffirmed. 

The technical feasibility of a 
repository rests initially on. • 
Identification of acceptable sites. At this 
time, the Commission is not aware of 
any evidence indicating that Yucca 

Mountain is not acceptable for site 
characterization. There are many 
outstanding questions regarding the 
licenseability of the site, however, and 
they must be answered satisfactorily in 
order for NRC to issue a construction 
authorization for that site. If data 
obtained during site characterization 
indicate that the Yucca Mountain site is 
not suitable for a repository, DOE is 
required by the NWPAA to terminate 
site characterization activities and 
report to Congress. Within six months of 
that determination. DOE must make a 

site 

accepteme sue can nut tie [Duna. 
The technical feasibility of geologic 

disposal also depends on the ability to 
develop effective engineered barriers. 
such as waste packages. DOE is 
currently evaluating six candidate 
materials for waste containers, including 
austenitic steel and copper. and nickel-
based alloys, and is planning waste-
form testing based on both spent fuel 
and high-level waste in borosilicate 
glass. On the basis of DOE's program, 
and results from Swedish investigations 
of a copper waste container, the 
Commission is confident that, given a 
range of waste forms and conservative 
test conditions, the technology is 
available to design acceptable waste 
packages. 

In addition to the materials testing for 
the waste container and waste form, 
there may be additional measures that 
can be taken to improve the 
effectiveness of the engineered barriers. 
It is known, for example, that the heat- 

radionuclides available for transport to 
the accessible environment. 

It is also technically feasible to 
separate from radioactive wastes the 
radionuclides that constitute the 
principal source of heat from the 
nuclides of greatest long-term concern. 
The former radionuclides, mainly fission 
products such as cesium-137 and 
strontium-90, could then be stored for a 
period of years while the fission 
products decay to the point where they 
could be disposed of either in a manner 
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that does tel requite ate degree of 	- 
confinement provided by a-geologic 
remako*. ar in a repository -wit& lem 
concern-for thentlith &Mahan of Sc - 
host rock's expected waste isolatiale - 
properties. Meantime_ theionger-ltved- - 
remaining radinnerlides. such as 
transuranic waster saffibsiements 
heavier thane:edam. could be disposed 
of Ma repository away frora the fluke 
products and without that high thermal 
loacfmm that would otherwise have lo-
be considered La predicting the len& - 
tena waste isolation perforam.uce d the 
geologic settle& France. treat Etta' in. 
and japan are currently pursuing Ras 
waste management strategy or a variant 
of Ct. 

current s! 
result in 
radiation 
wastes ft 

disposal, however. it is worth noting 
that technology is currently available to 
permit additional engineering control of 
waste forms tf, for reasons not now 
foreseen, such control were deemed 
desirable at some future time. 
Meanwhile- the Commission continues 
to have confidence that safe geo/ogic 
disposal Is tacheically feasible for both 
spent fuel and high-revel waste. 

DOE's reference design for the waste 
package in the December toM Site 
Characterization Plan does not include 
backfill or packing around waste 	• 

bcreholes. Neither is required under 
NRC rides so long as DOE can show that 

design 

ce design 
ramps and 

kin annals-far thalatirs The-
lon seeded to license a site 
site characterization data. data 
Cory deOgrc and waste pac.kals 

waste dieposai 

does believe that existing pesfonsance 
assessment models have-the - potential to 
provide a basis for deciding whether. 
system for geologic disposal of high. 
/evel waste Is acceptable, and can 
provide a sufficient level of safety for 
present and future generations under 
conga conditione. These medians.' 
include addressing uncertMaties. and 
gathering data from specific sites. 

Overall, from its reecouninarlion ar 
issues related to the technical feasibility 
Of geoloilie  disposal, the Commission 
concludes that there is reasonable - 
assurance that safe disposal of high-
level waste end spent fuel in a mined 
geologic repository is technically 
feasible. 

OrIgtorti Pinellas 2:The Commission 
finds reasonable assurance that one or 
more mined geologic repositories for 
commercial high-level waste and spent 
fuel will be available by the years 2007- 

will be available within 30 
rood expiration of any reactor 
'license to dispels of existing 
iaL high-level radioactive waste 
I fuel Grittiest:tea in that resoles 

Revised Find* The Commission 
finds reasonable assurance that at least 
one mMed geologic repositocy 
available walla the fiat quarter dike 
twentperat ante:Wand that sufficient 
repasztory capacity will be available 
within 30 years beyond the licemed lifs 
for operation (which may include the 
term of a revised or renewed license/ of 
any reactor to dispose of the commennal 

high-level radioactive waste and spent 
fuel crisis:Cum ie suck reactor and 
geminated sp to that time 

ILA. Issues Considevedia Commission's 
198 Decislaff ea Findlay1 
(LAS Radies Technically Acceptable 
Sties la a Timely Fashion 

in order for the Commission to find 
that anycandidatesits for a repository 
is technically acceptable (that is. in 
compliance with NRC licensing 
unlairentental, the site must undergo 
comnrelvmsive site characterization to 

position before a licensing board that a 
site will meet NRC requirements for 
construction authorization until the 
results of all site characterization 
activities are available. Even then, the 
staff may conclude that the evidence 
from site characterization does not 
constitute reasonable assurance that 
NRC perfonnence ablatives will be 
met. Also, the results of the licensing 
hearings on construction authorization 

to receive 

site. 

grace Decision that 
a is providing 
me characteristics at a 
number and variety of 
; media to support the 
one or more technically 
reill be identified?' At 
LS required under the 
bonze three candidate 

The NWPAA had a major impact on 
DOE's repository program, however. 
Under the NWPAA. DO R was required 
to suspend site-sped& activities at the 
Hanford. WA and Deaf Smith Comity. 
TX sita which had been approved by 
the President for site characterization 
for the first repository. Redirection of 
the repository program to single-sits 

of on humin health Mad the enectionmeni 
over very Wag periods of time. It will 1112 

be possible to test the accuracy of long- 
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he 
unsuitable) will 
concentrate its , 
information gat 
	

at a single site, as 
opposed to spre 
	

out its efforts over 
a range of sites. 
benefits to sing] 
however, must 1 
purposes of this 
potential for ad 
repository avail 
Mountain site it 
By focusing DO 

NwPAA has essentially made it 
necessary for that site to be found 
suitable if the 2007-2009 tizneframe for 
repository availability in the 
Commission's 1984 Decision Is to be 
met. Clearly, the Commission cannot be 
certain at this time that the Yucca 
Mountain site will be acceptable. 

Although the Commission has no 
mason to believe that another 
technically acceptable site can not be 
found if the Yucca Mountain site proves 
unsuitable, several factors raise 
reasonable doubts as to the availability 
of even one repository by 2007-2009. 
These include: (1) the current reliance 
on a single site with no concurrently 

at repository slipped five years 
3 to 2003) between January 
n the N1NPA was enacted. and 
987, when the first Draft 
an Amendment was issued. 

lute for excavation of the 
ry shaft for the Yucca. 
site has slipped by more than 

, since the issuance of the PDS 
1988. In the past several years. 
cited numerous reasons for 
baguet including the need 

the barring of funds in the 1987 budge 
appropriation for drilling exploratory 
shafts), and DOE's recognition that th 
EIS and license application wool& 
require more technical information thl 
previously planned. 

In the November 1989 'Report to - 
Congress on Reassessment of the 
Civilian Radioactive Waste 
Management Program" DOE maw= 
a further extension of three yeais anti 
1992 for sinking the exploratory shaft 
and extensions until 2001 for submitts 
of the license annliratinn and eine fro 

program Is to make an early 
determination as to whether there are 
any features of the site that would 
render it unsuitable for development as 
a repository. Of course, the site may be 
found unsuitable or unlicenseable at any 
time during the site characterization or 
licensing process. The NREsapporte 
DOE's efforts to median eatlyt 1  
determination that this may be the:ease. 
If the Yucca Mountain site IS unsuitable, 
it will be necessary to begin work to 
identify and characterize another 
candidate site for a repository. The 
sooner this determination is made, the 
sooner DOE will have an alternative site 
available for disposal of high-level 
waste. 

The NRC had anticipated additional 
delays in repository program milestones 
when it Issued its Proposed Wrists 
Confidence Decision Review (54 FR 
39787). One of the key issues In the 
repository program to date has been the 
need for DOE to develop a qualified 
quality assurance (QA) program. For 
example, DOE has taken the position, 
with which NRC agrees, that sinking of 
exploratory shafts should not occur 
before it has a qualified quality 
assurancn(Qft),  program in place. The 

not allow for 
ents. Indeed, the 
cceptable QA 
identified 
ntrol and other 
e resolved in order 
d program that 
ge NRC licensing 
is made progress is 
k program with 
s accented in 

DOE'S current schedule appears to be 
more realistic than previous schedules. 

review cannot Ignore me potenuat 'Or 
delay in repository availability if the 
Yucca Mountain site. or any other single 
site designated for site characterization, 
is found to be unsuitable. Without 
alternative sites undergoing 
simultaneous characterization or even 
surface-based testing. DOE will have to 
begin characterizing another site if the 
site currently selected for 
characterization proves unsuitable. The 
earlier a determination of unsuitability 
can be made. the smaller the impact of 
such a finding would be on the overall 
timing of repository availability. 

DOE has estimated conservatively 
that it would require approximately 25 
years to begin site screening for a 
second repository, perform site 
characterization, submit an EIS and 
license applications, and await 
authorizations before the repository 
could be ready to receive waste. In Hs 
June 1987 Mission Plan amendment. 
DOE stated "It ... seems prudent to plan 
that site-specific screening leading to 
the identification of potentially 
acceptable sites should start about 25 
years before the start of waste 
acceptance for disposal." DOE went on 
to say that it considered this estimate to 
be conservative because it does not 
account for expected scheduler benefits 
from the first repository program. 
including improvements in such areas as 
site screening, site characterization, and 
performance assessment techniques. 

Although DOE's estimate was 
premised on the successful completion 
of a program for the first of two 
repositories, scheduler benefits from 
improvements in the understanding of 
waste isolation processes would still be 
available. The glass waste fosm from the 
Defense Waste Processing Facility now 
under construction at Savannah River, 
SC. for example, will be available for 
testingunder simulated repository 
conditions well before the turn of the 
century under current DOE schedules, 
end improvements in the modelling of 
spent fuel behavior within waste 
canisters can be applied in performance 
assessments largely irrespective of the 
geology Ma site. It may also be 
pertinent that when DOE made its 25- 
year estimate for the second repository 
program in mid-1987, the law at the time 

non- 

the 

of 
In 
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required the simultaneous 
characterization of three sites, so that 
DOE could not proceed to develop one 
site for a repository until the -completion 
of characterization at the site that 

the site, This approach will conserve 
resources and allow the DOE to 
concentrate efforts on scientific 
investigation." Prior to the 
Reassessment Report, DOE', most . , 	. 	. 	— 

• 
" 

in-situ testing, and on DOE's being 
granted access to the site to begin 
surface-based testing. 

In sum. the Commission is not aware 
of any scientific or technical problems 

In view of DOE's new schedule it no 

operation to commence prior to 2010. As 
stated In the Proposed Decision Review, 
the Commission does not believe it 	- 
wonld be prudent to reaffirm the 
Agency's 1984 finding of reasonable 
assurance that the 2007-2009 timetable 
will be met Ag the Court' of Appeals 
noted in remanding this issue to NRC 
the ultimate determination of whether a 
disposal facility will be available when 
needed "...can never rise above a 
prediction." The Commission is in the 
position of having to reach a definitive 

s away. We 
al timescale 
realistically 
in years. As 

necessary, of the time a repository will 
be available. 

In light of all these considerations, the 
Commission believes it can have 
reasonable assurance that at least one 
repository will be available within the 
first quarter of the twenty-first century. 
This estimate is based on the time it 
would take for DOE to proceed from site 
screening to repository operation at a 
site other than Yucca Mountain, if this 
should prove necessary. Assuming for 
the sake of conservatism that Yucca 

tor repository rieveiopment it Is 
reasonable to expect that DOE would be 
able to reach this conclusion by the year 
2000. This would leave 25 years for the 
attainment of repository operations at 
another site. 

NRC will reassess progress towards 
attaining repository operation by 202$ 
prior to 2000 during its next scheduled 
review of its Waste Confidence ' 

2025 estimate of repository availability 
ILA& Timely Development of Waste 
Packages and Engineered Panders. 

The November 1989 Reassessment 
Report announced that "major activities 
related to the design of a repository at 
the Yucca Mountain site and waste 	- 
package are being - deferred. They will be 
resumed when more information Is 
available Concerning the suitability or •  

package LAD: (1) waste package 
environment (2) waste form and 
materials testing (3) design, analysis, 
fabrication, and prototype testing and 
(4) performance assessment. Numerous 
uncertainties exist in each of these 
areas. DOE's testing program will 
attempt to reduce uncertainties in these 
areas where possible. For example, M-
ain testing is expected to decrease 
significantly uncertainties regarding the 
repository host rock mass in which the 
waste packages will be emplaced. In the 
area of performance assessment 
however, where results of relatively 
short-term testing of complex rock- 

be extrapolated over as many as 10,000 
years, it may be necessary to rely more 
heavily on the use of simplifying 

be developed which will contribute to 
meeting NRC performance objectives for 
the repository. Development of 
acceptable waste packages and 
engineered barriers for a repository In 
the 20W timeframe will depend on the 
overall acceptability of the Yucca 
Mountain site. If the site is found to be 
uusuitable, waste package and 
engineered barrier development will 
have to begin for a different site. 
because under the NWPAA. DOE May 
not carry out site characterization and 
waste package development work at 
sites other than the Yucca Mountain 
site. 

Although much of the work related t 
waste form, materials, and performanc 
assessment for the waste package can 

is 
have impeded Ahaft enndng and 

. - 

the first 

engineered 
e will have to 
:ion finds 

on a 

and develop waste packages and 
engineered banters at another site or 
sites and still commence operation 
before the end of the first quarter of that 
century. 
ILAS. Institutional Uncertainties. 

II.A.3.a. Measures for dealing with 
Federal-State-local concerns. 

:Maze the 
between the 

a 

activities, the 
o institutional 
time that would 

conclusions on this point 
NRC regulatory involvement, for 

example, has indeed been built into the 
process. DOE has continued hi 
interecdona with NRC regarding 
repository program activities since the 
CoMmission's 1984 Waste Confidence 
decision was issued. NRC provided 
contimentstoDOE on rimier program 
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documents such as the Siting Guidelines 
and the PUS as required by the NWPA, 
and NRC concurred on those documents. 
NRC also reviewed and provided 

Mission Plan Amendmeht provided to 
Congress on June 9.1987. 

Since enactment of the NWPAA in 
December 1987, DOE-NRC interactions 
have focused on the Yucca Mountain 
site. In January 1988, DOE issued the 
Consultation Draft Site Characterization 
Plan (CDSCP) for the Yucca Mountain 
site. The NRC staff provided comments 
in the form of draft and final "point 
papers" on the CDSCP. The M1C 
comments included several objections 
related tat (lithe failure to recognize the 
range of alternative conceptual modals 
of the Yucca Mountain site: (21 the 
status of the quality assurance (QA) 
plans for site characterization activitieia 
and (3) concerns related to the 
exploratory shaft facility. Although the 
December 1988 SCP shows improvement 
over the CDSCP.NRC continues to have 

and an objection 
DOE to demons 
both the ESF de 
control process. 

This commitment has not changed. 
However, in view of the extension in the 
schedule for shaft sinking from 
November 1989 to November 1992. 
qualified QA plans are needed in the 
near term for meeting the January 1991 
schedule for surface-based testing. In 
addition to having a qualified QA 
program in place, DOE must also Mee 
issued the pertinent study plans for site 
characterization activities they wish to 
begin. 

DOE haa taken measures to clarify 
and institutionalize the roles of other 
Federal agencies in addition to MC In 
the Draft 1988 Mission Plan Amendment, 
DOE described interactions with these 
agencies. DOE has a Memorandum of 
Understanding (MOU) with the Mine 
Safety and Health Administration of the 

Department of Labor for technical 
support and oversight for shaft 
construction and other silo 
characterization activities, and with the 
Department of Transportation to define 
the respective responsibilities of the two 
agencies in the waste disposal program. 
DOE also has interagency agreements 
with the Bureau of Mines and the U.S. 
Geological Sarney of the Departmental 
the Interior. 

The NWPAA did not curtail financial 
assistance to affected States and tribes, 
except to redefine and redistribute it if 
DOE and a State or tribe enter into a 
benefits agreement. The State of Nevada 

These payments would be in addition to 
certain monetary benefits for which the 
State is eligible under the NWPA. as 
amended. Also under a benefits 
agreement a Review Panel would be 
constituted for the purpose of advising 
DOE on matters related to the 
repository, and for assisting in the 
presentation of State, tribal, and local 
perspectives to DOE The beneficiary to 
a benefits agreement must waive Its 
right to disapprove the recommendation 
of the site fora repository and its rights 

In irg. in 

introduced several new 
miles to the repository 
sponsibilities that may 
;ofting concerns of 

hider section 
clear Waste 

NWTRE) is to 
I scientific 
under the 

NINPAA also established the Office of 
Nuclear Waste Negotiator, who is to 
seek to negotiate terms under which a 
State or Indian tribe would be willing to 
host a repository or MRS facility at a 
technically qualified site. Among the 
duties of the Negotiator is consultation 
with Federal agencies such as NRC on 
the suitability of any potential site kw 
site characterization. 

Secretary of Energy James Watkins 
has emphasized the importance of the 
Negotiator to the success of the 
program. A Negotiator could contribute 
to the timely success of the repository 
program by providing an alternative site 
to the Yucca Mountain site that would 
still have to be technically acceptable, 
but that would enjoy the advantage of 
reduced institutional uncertainties 
resulting from opposition of State or 
affected Indian tribes. The President 
nominated and the Senate recently 
confirmed David Leroy to be the 

System (ISS). The LSS 11 1° pixivide full 
text search capability of and easy 
access to documents related to the 
licensing of the repository. Although tho 
primary purpose of the LSS is to 
expedite NRC's review of the 
construction authorization application 
for a repository, it will be an effective 
mechanism by which all LSS 
participants, including the State and 
local governments, can acquire early 
access to documents relevant to a 
repository licensing decision. DOE is 
responsible for the design. develonmerol 

and 

rulemaking and must be carried o 
consultation with the ISS Admini 
and with the advice of the Licensi 
Support System Advisory Review 
NRC (LSS Administrator! is respo 
for the management and operatim 

on per 	An additional measure which may 
. and $20 facilitate documentation and 
spent 	communication of concerns related to a 
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LSS after completion of the DOE design 
and development process. 

Procedures for the use of the LSS an 
part of revisions to 10 CPR part 2. NRC's 
Rules of Practice for the adjudicatory 
proceeding on the application to receive 
and possess waste at a repository. 
These revisions were the result of a 
"negotiated rulemaldng" process in 
which affected parties meet to reach 
consensus on the proposed rule, The 
members of the negotiating committee 
included: DOE: NRC: State of Nevada: 

pro CMS 

of most of the interested parties on an, 
important repository licensing issue. 

NRC is committed to safe disposal of 
radioactive waste and the protection of 
public health and safety and the 
environment Any State with a 
candidate site for a repository should be 
assured that a repository will not be 
licensed if it does not meet NRC criteria. 
NRC has its own program for interaction 
with the State of Nevada and affected 
units of local government, and will 
continue to provide information to 
Nevada and consider State concerns as 
requested. 

Given the difficult nature of siting a 
repository, the Commission believes that 
the NWPA. as amended, has achieved 
the proper balance between providing 
for oarticination by affected parties and 

Congressional authority to carry out it 
national program for waste disposal. 
The N1NPAA provides adequate 
opportunity for interaction between 
DOE and other Federal agencies, State 
tribes, and local governments such the 
concerns can be presented to DOE for 
appropriate action. Both the NRC and 
the State or tribe can exercise 
considerable prerogative regarding 
repository development The State or 
tribe may disapprove the 
recommendation that the site undergo 
repository development. This 
disapproval can be overridden only by 
vote of both houses of Congress withix 
90 days of continuous session. If the 
State disapproval is overridden, DOE 
may submit an application for 
authorization to construct the 
repository, and. if approved, a 
subsequent application to receive and 
possess waste for emplacement. NRC 
will make decisions on the license 
applications according to the 
requirements of its statutory mission. 

Despite the complexity of the overall 
process and the strong views of the 
participants in it. the Commission sees 
no compelling reason to conclude that 
current institutional arrangements are 
inadequate to the task of resolving 
State, Federal, and local concerns in 
time to permit a repository to be 
available within the first quarter of the 
twenty-first century. 

II.A.3.1). Continuity of the management 
of the waste program 

At the time the Commission issued its 
1984 Waste Confidence Decision, the 
possibility that DOE functions would be 
transferred to another Federal agency 
was cited as the basis for concerns that 
the resolution of the radioactive waste 
disposal problem would likely undergo 
further delays. The Commission 
responded that in the years since the 
Administration had proposed to 
dismantle DOE in September 1981. 
Congress had not acted on the proposal. 
The Commission further stated that even 
if DOE were abolished, the nuclear 
waste program would simply be 
transferred to another agency. The 
Commission did not view the potential 
transfer in program management as 
resulting in a significant loss of 
momentum in the waste program. The 
Commission also concluded that the 
enactment of the NWPA. which gave 

uncertainties as to the continuity of 
management of the waste program. 

Section 309 of the NWPA did. 
however, require the Secretary of 
Energy to "...undertake a study with 
respect to alternative approaches to 
managing the construction and 
operation of all civilian radioactive 
waste facilities, including the feasibility 
of establishing a private corporation for 
such purpose." To can, out this. All! 

arrepert identified a public 
corporation as the preferred alternative 
on the basis of criteria developed by the 
Panel for an acceptable waste 
management organization. In particular, 
the report indicated that a public 
corporation would be stable, highly 
mission-oriented, able to maintain 
credibility with stakeholdert and more 

February 1989 confirmat 
then-Secretary-of-Energ; 
James Watkins. Senator 

projeitions and lack of progress in the 
program, and called for new and 
stronger management. 

In the November 1989 Reassessment 
Report DOE discussed several new 
initiatives for improving its management 
of the repository program. The 
initiatives include "direct-line reporting 
from the Yucca Mountain Project Office 
to the Office of Civilian Radioactive 
Waste Management (OCRVYM). and an 
independent contractor review of 
OCRWM management structures, 
systems and procedures to identify 
program redundancies, gaps, and 

responsive to regulatory control than a 
Federal executive agency. 

Commenting on the AMFM Panel's 
report in April 1985, DOE recommended 
retaining the present management 
structure of the waste program at least 
through the siting and licensing phase of 
the program. Congress did not take 
action to implement the Panel's 
recommendations, and DOE's 
management of the waste program has 
remained uninterrupted. 

By enacting the NWPAA. Congress 
effectively reaffirmed DOE's continued 
management of the waste program. 
Congress did not revise DOff s role as 
the lead agency responsible for 
development of a repository and an 
MRS. Congress did establish several 
new entities for the purpose of advising 
DOE on matters related to the waste 
program, such as the NWTRB and the 
Review Panel, to be established if DOE 
and a State or tribe enter into a benefits 
agreement under Section 170 of the 
NWPAA. Congress provided further 
Indication of its intent that DOE 
maintain management control of the 
waste program for the foreseeable future 
in requiring, under Section 181, that the 
Secretary of DOE "...report to the 
President and to Congress on or after 
January 1. 2007. but not later than 
January 1, 2010, on the need for a second 
repository." 	, 

This is not to say, however, that there 
have been no management problems in 
the DOE program. Since the enactment 
of the NWPA in 1983, only one of the 
five Directors of DOE's Office of 
Civilian Radioactive Waste 
Management (OCRWM) has held the 
position on a permanent basis. 
Inadequate progress toward an 
operating repository has concerned 
several Congressional observers, 

/1  including Senator I. Bennett Johnston, 
Chairman of the Senate Energy and 
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strengths. The OCRWM Is also 	assumptions do not reflect changes in 	generated. with contributions to the 
implementing improvements in the 	the waste program brought about by the NWF based on a kilowatt-hour 
overall Program Management System. 	NWPAA enacted in December 1987. 	surcharge that must be paid in short- 
the QA program. and establishment of 	Two such changes with significant 	term installments, utilities can be 
program cost and schedule baselines. 	potential impacts were the suspension 	presumed to be mostly up-to-date with 

	

Whether the management structure of of site-specific activities related to the 	their contributions. It is highly unlikely 
the repository development program 	second repository until at least 2007. 	that a utility would jeopardize ita 
should in fact be changed is a decision 	and the linkage between MRS 	contract for spent fueldisposal with 
best left to others. 'The Commission 	consfruction and operation and the 	DOE by defaulting on a periodic 
believes that • finding on the likely 	granting of a repository construction 	payment to save a few million dollar& 
availability of • repository should take 	authorizations  which will probably occur Even if a utility were to default. it would 
management problems into account. but no earlier than 1998. 	 not be much in arrears for its spent fuel 
finds no basis to diminish the degree of 	DOE has not issued e fee adequacy 	before it would trigger close DOE 
assurance in its 1989 conclusion on this 	report since the June 1967 report When 	scrutiny and mitigative action. 	o' 
issue. Events since the subinisaion of the the updated report it released. it le- 	Larger amounts in default could 
AMFM Panel report do not indicate that expected to reflect overall program cost possibly occur with those relatively few 
there will be a fundamental change in 	savings to the utilities resulting from (1) utilities that have not oaid their full 

share of pre-1983 collections. This issue 
arises because several utilities elected 
to defer payment for spent fuel 
generated prior to April 1983 into the 
fund and, instead, themselves hold the 
money that was collected from 
ratepayers for the one-time fee DOE's 
Inspector General believes that same of 

structure of the program any lime Wan. to a 
In addition. It cannot be essated that and 
the program would encounter Proj 
significantly lesediffictilty with a new will 
management structure than it would -  bail 
continuing under the present cat Under ham 
either scenario, however, the uset 
Commission believes it would be more thei 
prudent to expect repository operatione repc 
after the 2010 tinteltame than heave It ecti 
Neither the problems of a new,' WILI 
management stream not thane( the- evil 
existing one are likely to prevent the odei 
achievement of repository operations the 1 
within the first quarter of the next of tr 
century, however. mar 

ILA.3.c. Continued funding of the Cr 
nuclear waste management program wou 

Section 302 of the NWPA authorized whit 
DOE to enter into contracts with be a 
generators of electricity from nuclear tutu 
reactors for payment of 1.0 mill (0.1 cent) man 
per kilowatt-hour of net electricity that 

the spent fuel from those reactor& In the 
1984 Waste Confidence Decision. the . 
Commission noted that all such 

-adju 
dish. 

re 
contracts with utilities had been Poft 
executed. After the 1984 Decisia then- over 
President Reagan decided that defense Was 
high-level wastes are to be collocated them 
with civilian wastes from commercial cot  
nuclear power reactors. DOE's Office of re 
Defense Programs is to pay the full cost cqiJ  
of disposal of defense waste in the adth  
repository. read 

DOE is required under Section noi 
302(a)(4) of the NISTA, as amended, to he 
"annually Rol review the amount of data 

is one of equity—that is. will a 
is  utility and its customers and investors 

lo COVE, or US taxpayers and/or other utilities 
min  °1-"r„it°  ultimately pay for disposal of spent fuel 

tnect ex...tr...M. .4 -a generated prior to April 1983. The 

	

recent -r 	does not believe that a 
'de& 	licensee's potential default has a direct *Fund; 	a 

'salon and 	bearing on the Commission's Waste 
Confidence Decision. 5 

ices the 	a The full impact of the program 
f redirection resulting from the NWPAA increases 	c 

Nuclear 	and the outlook for the timing of 
repository availability will continue to 

iv  rRen.v.tporti !,,,, 4, he assessed annually. If it does appear 
its S„ that coats will exceed available funds. 

"  construction 	there is provision in the NWPA for DOE -4' may also be la- to request that Congress adjust the fee 
with at- 	to ensure hill-cost recovery. Thus, the 

r Spent ftleg if doR 
Commission finds no reason for 

Hy available  vs changing its basic conclusion that the 
nemU lonmtenn fundino onwisions of the Act 

revenues to offset the coste.—" In the 
lime 1987 Nuclear Waste Fund Fee 
Adequacy Report, DOE recommended 
that the In mill per kilowatt-hour fee 
remain unchanged. This assessment was 
based on the assumption that an MRS 
facility would open in 1993. the Ant 
repository would open in 2003. and the 
second repository in 2023. These 

and DOE,... required to assume 
reeponsibility for storage at affected 
reactors before 1996. 

In the event of insolvency, DOE iv 
still have sufficient funds to take ore 
responsibility for managing spent foe 
until a repository is available. &caul 
spent fuel disposal costs are directly 
related to the amount of electricity 

II.A.3.d. DOE's schedule for reposil 
development 

At the time that the 18E4 Waste 
Confidence Decision was issued, the 
Nuclear Waste Policy Act of 19a 
enacted in January 1983, had been in 
effect for less than 20 months. The 
NWPA had established numerous 
deadlines for venous repository 
program milestones. Under section 
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112(b)(1)(13). the NWPA set the schedule 
for recommendation of sites for 
characterization no later than January 1. 
1985. Section 114(a)(2) specified that no 
later than March 31, 1987, with provision 
for a 12-month extension of this 
deadline. the President was to 
recommend to Congress one of the three 
characterized sites qualified for an 
application for repository construction 
authorization. Under section 114(4 
NRC was to issue its decision approving 
or disaoorovine the Issuance Ma 

January 1, 1989, or the expiration of 
three years after the date of submission 
of the application, whichever occurs 
later. Section 302(a)(5)(13) required that 
contracts between DOE and utilities for 
payments to the Waste Fund provide 
that DOE will begin disposing of spent 
fuel or high-level waste by January 31, 
1998. 

In little more than a year after 
enactment the schedule established by 
the NWPA began proving to be 
optimistic. In the reference schedule for 
the repository presented In the April 
1984 Draft Mission Plan, for example, 
DOE showed a slip from January 1989 to 
August 1993 for the decision on 
construction authorization. 

In the 1984 Waste Confidence 
Decision, the Commission recognized 
the possibility of delay in repository 
availability beyond 1998, and did not 
define its task as finding confidence that 
a repository would be available by the 

question 
be avelli 

end reactom The 
NWPA increased 
my availability 
us of the twenty. 
ying the means for 
oal and technical 

with DOE in 

that no fundamental technical 
breakthroughs were necessary for the 
repository program. the C00101010i011 
predicted that "...selection and 
characterization of suitable sites and 
construction of repositories will be 
accomplished within the general time 
frame established by the Act [19913) or 
within a few years thereafter." 

In January 1987. DOE issued a Draft 
Mission Plan Amendment to apprise-
Congress of significant developments  

and proposed changes in the repository 
program. In the Draft Amendment, DOE 
announced a five-year delay in 
schedule for repository availability from 
the first quarter of 1998 to the first 
quarter of 2003. DOE's reasons for the 
delay included the need for more lime 
for consultation and interaction with 

t set the second quarter 
new date for explorator 
ruction at the Yucca 
lie. When the final 19117 

the 

On December 22. 1987, the NWPAA 
was enacted. The NWPAA had its major 
impact on the repository program in 
suspending site characterization 
activities at the Hanford and Deaf Smith 
County sites and authorizing DOE to 
characterize the Yucca Mountain site for 
development of the first repository. 

DOE subsequently issued the Draft 
1988 Minion Plan Amendment In June 
1988, to apprise Congress of its plans for 
implementing the provisions of the 
NWPAA. In the Draft 1988 Mission Plan 
Amendment DOE's schedule for shaft 
sinking at Yucca Mountain had slipped 
another six months to the second 
quarter of 1989. Since the NRC 
published the Proposed Waste 
Confidence Review (54 FR 39787) for 
comment, the schedule for shaft sinkhig 
has been changed from November 1988 
to November 1992. Issues requiring DOE 
attention before site characterization 
can begin have been identified, and it is 
possible that additional issues affecting 
DOE's readiness will come to light 
Hewever. DOE has made progress in 
completing QA plans since September 
1989, and It is reasonable to expect that 
study plans and technical procedures 
needed for surface-based testing will be 
ready in time for testing to begin by 
January 1991. 

Heretofore, the repository schedule 
has always been &massive and highly 

Is the first repository program 
since passage of the NWPA 
sed on a "realistic assessment 
y duration and past 
re:' The new schedule allows 

were 

source of delay in 
tv may arise from 

believes that current NRC rules am fully 
adequate to permit DOE to proceed to 
develop and submit a repository license 
application, but further clirification of 
these rules Is desirable to reduce the 
time needed to conduct the licensing 
proceeding itself. In order to meet the 
three-year schedule provided in the 
NWPA for a Commission decision on 
repository construction authorization. 
the NRC staff has undertaken to refine 
its regulatory framework on a schedule 
that would permit DOE to prepare and 
submit an application for repository 
construction authorization under its 
current schedule. The Commission fully 
intends to avoid delaying DOES 
program, while working to reduce the 
uncertainties in NRC regulatory 
requirements that could become 
contentions In the licensing proceeding. 
Even if there are any delays resulting 
from a need for DOE to accommodate 
more specific regulatory requirements in 
Its site characterization or waste 
package development programs. the 
Commission is confident that the time 
savings in the licensing proceeding will 
more than compensate for them. 

In view of the delays in exploratory 
shaft excavation since the 2003 date for 
repository availability was set. the 
Commission believed it was optimistic 
to expect that Phase 1 of repository 
operations would be able to begin by 

iE had 
to mee 

a new 
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practicable, it would be Inappropriate 	, necessary to protect public health and 
for DOE to suspend work on 1...vo safety. NRC further stated that the 
development of engineered bantersors„;,) ,,) adequacy of a site for construction 
pending relssuance of the standards, ";;o1  authorization would ultimately be 
unless VA had given clear Indications 	determined in a licensing proceeding, 

P of major changes in them, 	 and that NRC would only license a site 
Another possibility is that, regardless t that satisfied NRC licensing 

of any changes In the repromulgetect 	b.  requirements. As described next. the 
EPA standards, they will be litigated in 0/ Commission believes that the NWPAA 
Federal court. Even jf this proves  to be 	t contains numerous provisions to ensure 
the case, however, the tomunsefon 	n that a technically acceptable site will be 

2003. As DOE's schedule for repository 
availability has slipped a year and a 
half since the date was changed from 
1998 to 2003, the earliest date for 
repository availability would probably 
be closer to 2005. Given additional 
delays in shaft sinking and DOE's 
revised program schedule. NRC believes 
that 2010 is the earliest date for 
repository availability at Yucca 
Mountain. Yet, the Commission 
recognizes that DOE is committed to 
improving the scherhile where possible 
without sacrificing quality and 
completeness of scientific 
investigations. 

An institutional issue that may (Main 
affect DOE's schedule is the status at 
EPA standards for disposal of spent ftrat 
and high-level waste. These standardC 
are required under section 121(a) of the: 
NWPA. Under 10 CFR section 00.14 
NRCa overall postclosure systems+ 
performance objective, the seal* 
setting shall be selected and dititv.., 
engineered barrier system, 
includes the waste Dachas.. mustlts 

environment foil 
Li131311313 conform 
CFR part 101, the 

y 

 

to EPA for 
of the high 

The Commission believes that DOSS 
approach is reasonable. Much rid* 

	

. 	wi the EPA s 	v 
m 1, same . .tess 

o 1 e num 4,10_111traTh 

	

3 	MI: 3 	Ir. PIM, It 

importance developing repository 
for waste disposal as early as safely 

schedule. and 

I testing begun within 
the Commission Finds 
igh it is not impossibb 
Hon at Yucca Mounte 

there 
Yucca 

H.P. Relevant Issues That Have Arisen 
since the Commission's Original 
Decision 

NRC stated In 9-1447 
correspondence to Sen. Breaux on 
pending nuclear waste legislation that 
under a 0,021,2.11 of simile site 

under 
sites 

the 
it the 

In providing comments to Congress on 
proposed amendments to the NVVPA. 
NRC took the position that simultaneous 
site characterization of three sites, as 
required by the NWPA, was not 

The NVVPAA does not reduce the 
scope of site characterization activities 
that DOE is authorized to undertake. 
The Amendments Act establishes a 
Nuclear Waste Technical Review-Board 
composed of individuals recommended 
by the National Academy of Sciences 
and appointed by the President to 
evaluate the scientific validity of DOE 
activities, including site characterization 
activities, and to report its findings at 
least semiannually to Congress and 
DOE. The Amendments Act also 
provides funding for technical 
assistance to States, tribes, and affected 
units of local government. Finally, 
section 1604]) of the NWPAA provides 
that "Nothing in this Act shall be 
construed to amend or otherwise detract 
from the licensing requirements of the 
NRC established in Title 11 of the Energy 
Reorganization Act of 1979 (02 DSC 
5841 et seq.)." In providing for these 
reviews and in reaffirming NRCs 
licensing authority, the NWPAA ensures 
that a candidate site for a repository 
must satisfy all NRC requirements and 
criteria for disposal of high-level 
radioactive wastes in licensed geologic 
repositories. 

Section 902 of the NWPAA 
establishes the Office of the Nuclear 
Waste Negotiator. The duty of the 
Negotiator is to attempt to find a Stale 
or tribe willing to host a repository or 
MRS at a technically qualified site. The 
Negatialormay solicit comments from 
NEC, or any other Federal agency. on 
the suitability of any potential site for 
site characterization. Section 403089) 
strengthens the Commission's 
confidence that a technically acceptable 
site will he identified by providing that 
DOE may construct a repository at a 
negotiated site only if authorized by 
NRC Given these safeguards on 
selection of a technically acceptable 
site, the Commission does not consider 
that the passibility of a negotiated 
agreement reduces the likelihood of 
finding a technically qualified site. 

The Commission raised theconcern as 
early as April 1987 that under. program 
of single-site characterization, there 
could be considerable delay while 
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characterization was completed et 
another site or slate of sites if die .„ 
initially chosen site was found 	.." 
Inadequate By terminating site - 
characterization activities at alternative 
sites to the Yucca Mountain site, the' 

.NWPAA has had the effect of increasing 
the potential for delay in repository - 
availability if the Yucca Mountain site 
proves unsuitable. The provision in the 
NWPAA for a Negotiator could reduce 
the uncertainty and associated delay in 
restarting the repository program by 
offering an alternate to tlre Yucca 
Mountain site; but at the time of this 
writing, a Negotiator has net been 
appointed. 

It should be noted here that the 
repository program redirection under the 
NWPAA does noLperse. have a 
significant &pad on the Commission's 
assurance of repository availability by 
2007-2009, the relevant dates in the 
original Waste Confidence Proceeding. 
or on availability by 2910, DOE's current 
date. The Commisliores.reservations 
about affirming this timeframe derive - 
from other considerations, including 
delays in sinking shafts and the 
potential for other delays in meeting 
Program milestones, that would have 
arisen without the NWPAA. 

The Amendments Act does, however, 
effectively make it necessary that Yucca 
Mountain be found suitable if the 2007-
2C09 or 2010 thneframe is to be met: this 
target period would almost certainly be . 
unachievable if DOE had to begin 
screening to characterize and license 
another site. Thus, confidence in .- 
repository availability in this period 
would imply confidence in the 
suitability of Yucca Mountain. The 	- 
Commission does not want its findings 
here to constrain in any way its . 
regulatory discretion in a &entitle 	- 
proceeding. Therefore, the Commission 
declines to reaffirm the 2007-2009 
timeframe in the original decision or to 
affirm the current 20111 date for 	- 
repository operation. 

11,8.2 In the Draft 1988 Mission Plan 
Amendment, DOE stated that "...the 

data indicate that the Yucca Mountain 
site has the potential capacity to accept 
at least 70.020 MTHM {metric tons 
heavy metal equivalent] of waste, but 
only after site characterization will it be 
possible to determine the trital quantity 
of waste that could be accommodated at 
this site." 
a. Do the issues of limited spent fuel - 
capacity at Yucca Mountain, indefinite 

: 	• 

suspension of the second repository 
program, and the likelihood that no 
more than one repository will bet. 
available by Z007-2000 madermine the 
NBC's 1984 assurance that 'Sufficient 
repository capacity will be available 
within 30 years beyond expiration of 
any reactor operating license to dispose 
of existing commercial high level 
radioactive mate mid spentfoga 
originating in such reactor and 
generated up to that timer 

b. Is there sufficient uncertainly in total 
spent fuel projections (e.g. from 
extension-of-life license amendmenta 
renewal of operating licenses this an 
additional 20 to 30 years, ore ne* 
generation of reactor designs) that this 
Waste Confidence review should 
consider the institutional uncertaiblier 
arising from having to restart a second 
repository pmgram? 

II.R2.e. Although it will not be 
possible to determine whether Yucca 
Mountain can accommodate 70,000 
MTHM or more of spent fuel until after 
site characterization, the Commission 
does not believe that the question of 
repository capacity at the Yucca 
Mountain site should be a major factor 
In the analysis of Finding 2. This is 
because it cannot be assumed that 
Yucca Mountain will ultimately undergo 
development as a repository. The 
generic issue of repository capacity does 
add to the potential need for more than 
one repository, however. 

As noted earlier the NWPA 
established deadlines for major 
milestones in the development of the 
first and the second repository 
programs. The Act also requited NRC to 
issue a final decision on the 
construction authorization application 
by January 1, 198g for the first 
repository, and January 1. 1992 for the 
second (or within three years of the date 
of submission of the application% 
whichever occurred later). The July WM 
Draft DOE Mission Plan set Januar? 
1998 and October 2004 as the dates for 
commencement of waste emplacement 
in the first and second repositories. 
assuming that Congressional 
authorization was obtained to construct 
the second repository. 

Thus, at the time the 1984 Waste 
Confidence Decision was Issued, DOE 
was authorized and directed to carry out 
two repository programs under a 
schedule to make both facilities 
operational by 2007-2009. DOE and NRC 
were also working under the constraint. 
still in &vs under the NWPA as 
amended, that no more than 70,000 
MTH14 may be emplaced in the rust 
repository before the second Is In  

operation. Because DOE estimated at 
the time that commercial US- nuclear 
power plants with operating licenses or 
construction permits would discharge • 
total lame mnim of spent fuel it 
appeared that at least two repositories 
would be needed. 

In the 1984 Waste Confidence 
Decision, reactors were assumed to 
have a 40-year operating lifetime, and 
because the earliest licensee were 
issued in 1959 and the early 1960's. the 
oldest plants licenses were due to 
expire as early as 1999 and 2000, as 
discussed in more detail below. 
Although it was expected that at least 
one repository would be available by 
this time, there was also a limit as to 
how quickly spent fuel could be 
accepted by the repository. DOE had 
estimated that waste acceptance rates 
of 3400 MITIM per year could be 
achieved after the completion of Phase 2 
of the first repository. This rate could 
essentially double if two repositories 
were in operation. At 8000 MTHM/year, 
It was estimated that all the anticipated 
spent fuel could be emplaced in the two 
repositories by about the year 2028. This 
was the basis for the Conunission's 
position that sufficient repository 
capacity would be available within 30 
years beyond expiration of any reactor 
OL to dispose of existing commercial 
high level waste and spent fuel 
originating in such reactor and 
generated up to that time. 

In May 1980. however. DOE 
announced an Indefinite postponement 
of the second repository program. The 
reasons for the postponement included 
decreasing forecasts of spent fuel 
discharges, as well as estimates that a 
second repository would not be needed 
as soon as originally supposed. With 
enactment of the NWPAA in December 
1987 DOE was required to terminate all 
site-specific activities with respect to a 
second repository unless such activities 
were specifically authorized and funded 
by Congress The NWPAA required 
DOE to report to Congress on the need 
for a second repository on or after 
January!, 2007, but not later tha n 
January 1. 2010 

Current DOE spent fuel projections. 
based on the assumption of no new 
reactor orders, call for 87.000 MTHM to 
have been generated by the year 20241 
including approximately 9000 MTHM of 
defense high-level waste. With the 
likelihood that there will be reactor 
lifetime extensions and renewals, 
however, the no-new-orders case 
probably underestimates total spent fuel 
discharges. Also, the NWPAA did not 
change the requirement that no more 
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than 70a MTHM could 
the first repository before 

that two repositories will be needed to 
dispose of all the spent fuel and high-
level waste from the current generation 
of reactors, unless Congress provides 
statutory relief from the 70000 LAMM 
limit, and the first site has adequate 
capacity to hold all of the spent fuel and 
high-level waste generated. The 
Commission believes that if the need for 
an additional repository is established. 
Congress will provide the needed 
institutional support and funding as IL 
has for the first repository. - • - 

For all but a few licensed nuclear 	• 
power reactors; OLs will not expire until 
some time in the first three decades of 

' 	the beefily-first century. Several utilities 

reasons, a 

most Ole. If work Is begun on the 
second repository program in 2010, the 
repository could be available by 2035, 
according to DOE's estimate of 25 years 
for the time it will take to carry out a 
program for the second repository. Two 
repositories available in approximately 
2025 and 2095, each with acceptance 
rates of 34430 MTHM/year within several 
years after commencement of 
operations, would provide assurance 
that sufficient repository capacity will 
be available within 30 years of OL 
expiration for reactors to dispose of the 
spent fuel generated at their sites up to 
that time. 

nrea or are 
t few years, 
or will be 

not 

will 
he available within 30 years beyond the 
expiration of any reactor OL to dispose 
of the commercial high-levet waste and 
spent fuel originating in such reactor 
and generated up to that time. 

The basis for this second part of 
Finding 2,bas two components; (1) a 
technical or hardware component and 
(2) an institutional component The 
technical component relates to the 
reliability of storage hardware and 
engineered structures to provide for the 

safe storage of spent fueL An example 
would be the ability of spent fuel 
assemblies to withstand corrosion 
within spent fuel storage pools, or the 
ability of concrete structures to maintain 
their integrity over long periods. In the 
1984 Decision. the Commission found 
confidence that available technology 
could in effect provide for safe storage 
of spent fuel for at least 70 years 

The Commission's use of the 
expression "341 years beyond expiration 

Thus, the Commission understood 
that, depending an the date of the first 
reactor outage for refueling, some spent 
fuel would be stored at the reactor site 
For most of the 40-year term of the 
typical OL In Finding that spent fuel 
could be safely stored at any reactor site 
for at least 30 years after expiration of 
the OL for that reactor, the Commission 
indicated its expectation that the total 

reactor, 
Jo 1959, 

scheduled license expiration in the year 
19W, the Commission's finding would 
therefore entail removal of all spent fuel 
from that reactor to a repository within 
the succeeding 30 years, or by 2029. • 
Even if a repository were not available 
until the end of the first quarter of the 
twenty-first century, DOE would have at 
least four years to ship the reactor's 683 
spent fuel assemblies, totalling 70 metric 
tons initial heavy metal (MTIHM), from 
Dresden 1 without exceeding the 
Commission's 30-year estimate of the 
maximum time it would take to dispose 
of the spent fuel generated in that 
reactor up to the time its 01. expired. 
(MTIHM is a measure of the mass of the 
uranium in the fuel (or uranium and 
plutonium-if it is a mixed oxide fuel) at 
the time the ?del Is placed in the reactor 
for irradiation.) 

Considering the experience from the 
1289 and 1885 campaigns to return spent 
fuel from the defunct West Valley 
reprocessing facility to the reactors of 
origin, 70 metric tons of EWE spent fuel 
can easily be shipped within four years. 
The first campaign, involving truck 	•  

shipments of 20 metric tons front West 
Valley, NY, to Dresden 1 in Morris. IL. 
took eleven months. The second, 
Involving truck shipments of 43 tons 
from West Valley to the Oyster Creek 
reactor in Toms River. NI, look six 
months. 1See Case Histories of WPC) 

1, p. 2-2.) This estimate assumes, 
moreover, that no new transportation 
casks, designed to ship larger quantities 
of older, cooler spent fuel, for example, 
would be available by 2025. 

The institutional part of the question 
concerning the availability of sufficient 
repository capacity required the 
Commission to make a finding as to 
whether spent fuel in at-reactor storage 
would be safely maintained after the 
expiration of the facility 01.. This 
question related to the financial and 
managerial capability for continued safe 
storage and monitoring of spent fuel, 
rather than to the capability of the 
hardware involved. The Commission 
determined. in Findings of its 1984 
Decision, that spent fuel will be 
managed in a safe manner until 
sufficient repository capacity is 
available to assure safe disposal, whirl 
was expected under Finding 2 to be 
about 30 years after the expiration of 
any reactor OL (See discussion of 

Ial aspects of 
the 

The availability of a repository within 
the first quarter of the twenty-first 
century holds no significant adverse 
implications for the Commission's 
institutional concern that there be an 
organization with adequate will and 
wherewithal to provide continued long-
term s %Kase after reactor operation. 
This couM be a concern if a significant 
number of reactors with significant 
quantities of spent fuel onsite were to 
discontinue operations indefinitely 
between now and 1995, and the utility-
owners of these reactors did not appear 
to have the resources to manage them 
safely for up to 30 years pending the 
assumed availability of a repository in 
2025. 

No such development is likely. No 
licenses for currently operating 

until the year 2000. 
;es will expire 
facades after 20W. 

nifty of the riot 
.f a second 
two decades 
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thereafter, would provide adequate 	that DOE assumes title to the spent fuel provide adequate care, and DOE were 
disposal capacity for timely removal of 	under contracts pursuant to the !MP& 	required to assume custody earlier than 
the spent fuel generated at these :. , ' 	It should also be home in mind that ' 	currently envisioned under the NWPA. 
reactors-  • - 	 • ' ' ' " 	Humboldt Bay and Lacrosse are both - 	Licensed non-power research reactors 

There are several licensees, banterer, 	small mai y reactors. and their combined provide an even more manageable case. 
whose authority to operate their 	spent fuel inventory totals 67 metric tons DOE owns the fuel for almost all of 
commercial reactors has already been 	of initial heavy Metal. (See Spent Fuel 	these reactors, many of which have 
terminated. These are Indian Point 1, 	Storage Requirements (DOE/RL 8844) 	been designed with lifetime cores that 
Dresden 1, Humboldt Bay, and Lacrosse. October 1988. Table A.3b., pp. A.15- 	do nal require periodic refueling. For 
They are also the only licensed power 	A.17.) If for any reason not now 	those reactors that do discharge spent , 
reactors that are retired with spent fuel 	foreseen. this spent fuel can no longer 	fuel, DOE accepts it for storage or 
being stored onsite. Assuming 	be managed by the owners of these 	reprocessing and not more than an 
conservatively that a repository does 	reactors, and DOE must assume 	estimated 50 kilograms of such spent 
not become operational until 2025, it 	responsibility for its management earlier fuel are generated annually. 
appears likely that spent Teel will 	than currently planned this qilantitY of 	Thus, given these worst-case 
remain at these sites for more than 30 	spent fuel is well within the capability 	projections, which are not expectations 
years beyond the time their reactors 	of DOE to manage ansite or offsite with 	but bounding estimates. the Commission 
were indefinitely shut down. at which 	available technology. 	 finds that a delay in repository 
point their operating licenses could be, 	Nor does the Commission see a 	availability to 2025 will not result in 
considered to have effectively expired, 	significant safety or environmental 	significant safety or environmental 
although they will continue to hold a 	problem with premature retireme.nts of 	impacts due to extended post- 
possession license for the storage of the 	additional reactors. In the Commission's operational spent fuel storage. To put it 
spent fuel. 	 ' original Waste Confidence Decision. it 	another way, the Commission is 

In considering the means and 	found reasonable assurance that spent 	confident that, even if a repository were 
motivation of the owner of an 	fuel would have to spend no more than 	not available within 3D years after the 
indefinitely retired reactor to provide 	30 years in post-operational storage 	effective expiration of the OLs for both 
safe long-term storage. the Commission 	pending the availability of a repository. ' currently retired reactors and potential 
believes it is useful to distinguish 	For a repository conservatively assumed future reactor retirements through 1995, 
between the owner with only one 	to be available in 2025, this expected 30- the overall safety and envinorunental 
reactor. and the owner of a reactor at a 	year maximum storage duration remains impacts of extended spent fuel storage 
multi-unit site or an ovmer with 	valid for most reactors. and would be 	would be insignificant 
operating reactors at other sites. In the 	true for all reactors that were 	 II.B.2.b. Although it Is clear that there 
case of a retired reactor at a multi-unit 	prematurely retired after 1995. Based on 	is uncertainty in projections of total 
site, the owner would have a clear need the past history of premature 	future spent fuel discharges, 11 13 not 
to maintain the safety of storage at the 	shutdowns. the Commission has reason 	clear that the institutional uncertainties 
retired reactor sufficiently to permit 	to believe that their likely incidence 	arising from having to restart a second 
continued generation at the site. If the 	during the next six years will be small 	. repository program should be 
owner of the retired reactor also awned 	as a proportion of total reactor-years of 	considered in detail in the current 
other reactors at other sites, the spent 	operation. 	 Waste Confidence Decision review. 
fuel at the retired reactor could be 	Historically, 14 of the 125 power 	License renewals would have the . 	. 

rcessary, to the storage reactors that have operated in the U.S. effect of increasing requirements for 
e units still under active over the past 30 years have been retired spent fuel storage. The Commission 
' the four reactors just before the expiration of their operating understands that some utilities are 
at 1 and Dresden I fit licenses. These early retirements currently planning to seek renewals for 
and the sibling reactors included many low-power 30 years. Assuming for the sake of 
operating under developmental reactors, which may establishing a conservative upper homy 
not expire until well make the ratio of 14 to 125 	• that ths romminian does arrant 30-year 

beyond the year 2000—that is, well 
Within the post-CL period during which 
the Commission has found that spent 
fuel could be safely stored pending the 
availability of a repository. 

For the Lacrosse and Humboldt Bay 
reactors, the Commission is confident 
that, even if a repository is not available 
within 30 years following their 
retirement, the overall safety and 
environmental acceptability of extended 
spent fuel storage will also be 
maintained for these exceptional cases. 
Because there will still be an NRC 
possession license for the spent fuel at 
these facilities, the Commission will 
retain ample regulatory authority to 	' 
require any measures, such as removal 
of the spent fuel remaining in storage 
00013 to passive dry storage reeks, that 
might become necessary until the titre  

disproportionately high as a basis for 
projecting future premature shutdowns. 

The Commission is aware of en/ready 
operating reactors that may be retired 
before the expiration of their Ohs, 
including: the recently-licensed 
Shoreham reactor, which has generated 
very little spent fuel; the Fort St. Vrain 
high-temperature gas-cooled reactor, 	assumption of 30-year license renewals 
which its owner plans to decommission; for all reactors, however, if a repository 
and the Rancho Seco reactor, which has were available within the first quarter of 
operated for the past 12 years and may 	the twenty-first century, the oldest spent 
or may not be retired. Assuming that 	fuel could be shipped off the sites of all 
these and perhaps a few more reactors 	currently operating reactors well before 
do retire in the next several years, their 	the spent fuel initially generated in them 
total spent fuel Moine requirements • 	reached the age of 100 years. Thus, a 
would not impose an unacceptable 	second repository, or additional 
safety or environmental problem, mien 	capacity at the first, would be needed 
n the unlikely event that all,these 	only to accommodate the additional 
reactors' owners were rendered ," 	quantity of spent fuel generated during 
ananciallyir otherwise unable 10 	, 	the later years of Mese thereon' 

license renewals, the total operating life 
of some reactors would be 70 years, so 
that the spent fuel initially generated In 
them would have to be stored for about 
100 years Ifs repository were not 
available until 30 years after the 
expiration of their last OLs. 

Even under the conservative bounding 
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operating lives. The availability of a 
second repository would permit spent 
fuel to be shipped offsite well within 30 
years after expiration of these reactors' 
OLs. The same would be true of the 
spent fuel discharged from any new 
generation of reactor designs. 

planning renewal of OLs for an 
additional 20 to 30 years. the 
Commission believes that this Waste 
Confidence review need not at this time 
consider the institutional uncertainties 
arising from having to restart a second 
repository program. Even if work on the 
second repository program is not begun 
until 2010 as contemplated under current 
law, there is sufficient assurance that a 
second repository will be available in a 
timefrartie that would not constrain the 
removal of spent fuel from any reactor 
within 30 years of its licensed life for 
operation. 
Hill Are early slippages lathe DOE 
repository program milestones 

significant enough to affect the 
Commission's confidence that a 
repository will be available when 
needed for health and safety reasons? 

The 2207-2009 timeframe imposed on 
the Commission by the May 23, 1979 
remand by the Court of Appeals was 
based on the scheduled expiration of the 

issues remanded to the CA 
were: (1) whether there Is 
assurance that an offsite 
solution will be available 
2007-2809 (the expiration! 
operating licensed: and, i 

a assurance 
safely at the 

that public health and safety required 
offsite storage or disposal by 207-2039. 
In directing the Commission to address 
the safety of at-reactor storage beyond 
21107-2009, the Court recognized the 
possibility that an offstte storage or 

The Commission has not identified a 
date by which a repository must be 
available for health and safety reasons. 
Taking into account institutional 
requirements for spent fuel storage. the 
Commission found, under Finding 3 in 
the 1984 Waste Confidence Decision, 
that spent fuel would be safely managed 
until sufficient repository capacity is 
available. The Commission also found. 
however, that in effect, under the second 
part of Finding 2. safe management 
would not need to continue for more  

than 30 years beyond expiration of any 
reactor's OL, because sufficient 
repository capacity was expected to 
become available within those 30 years. 
Considering that spent fuel would not 
have to be stored more than 30 years 
after any reactor's 40-year OL 
expiration, and taking into account the 
technical requirements for such storage. 
the Commission went on to determine 
under Finding 4 that. in effect spent fuel 
could be safely stored for at least 70 
years after discharge from a reactor. 
Thus, the Commission's 1984 Decision 
did not establish a time when sufficient 

repository capacity. 
Bearing in mind that reactor facilities 

were originally designed and OLe issued 
for a licensed life for operation of 40 
years. the Commission is proposing 
elsewhere In this Federal Register notice 
a clarifying revision of Finding 4 to say 
that spent fuel can be safely stored at a 
reactor for at least 30 years after the 
"licensed life for operation" of that 
reactor. Implicitly, the proposed use of 
the phrase "licensed life for operation" 
clarifies that the Commission found in 
1984 that NRC licensing requirements 
for reactor facility design. construction. 
and operation provide reasonable 
assurance that spent fuel can be stored 
safely and without significant 
environmental Impacts for at least the 
first 40 years of the reactor's life. The 
Commission's proposed finding also 
Implies that. barring any significant and 

this 

0 years 

and 

In assessing the effect of early 
slippages in DOE repository program 
milestones, therefore, the most 

den I in 1959. 
reactors 
1962. The OLs 
:actors now 

time within the 

first three decades of the twenty-first 
century, which is also the period in 
which their currently licensed life for 

Regulatory Commis.sion 1989 
Information Digest., NUREC-1350. 1/01.1. 
9. 334 Thus, conservatively assuming 
here that there will be no license 
renewals, the earliest timeframe when a 
repository might be needed to dispose of 
spent fuel from the majority of reactors 
is 2029-2050. 

As proposed in the first part of 
Finding 2, the Commission has 
reasonable assurance that a repository 
will be available within the first quarter 
of the twenty-first century. Even if a 
repository were not available until 2025 
this would be several years before the 
beginning of the earliest timeframe 
within which, based on an assumed 30- 
year storage after en assumed 40-year 
licensed life of reactor operation, a 
repository might be needed for spent 
fuel disposal. Thus, early slippages in 
DOE's program milestones do not affect 
the Commission's confidence that a 
repository will be available within hat 
timeframe. 

ILEA NEC has. stated that the 3- to 4- 

year license application review 
schedule is optimistic. and that for N. 11C 
to meet this schedule. DOE must submit 
a complete and high-quolity license 

resole in 

Will NBC's emphasis on the - 
completeness and quality of the license 
application have a significant effect on 
the timing of the submittal of the license 
application and subsequent licensing 
proceeding to grant construction 
authorization in time for repository 
availability by 2)7-20911? 

As the NRC indicated to DOE in 
NRC's October 25. 19135 comments on 
the draft PDS, the three-year statutory 
schedule for the NRC licensing 
proceeding on the application for 
construction authorization is optimistic. 
The Commission has sought ways to 
improve the prospects for meeting this 
schedule, for example by developing the 
LSS for expedited document discovery 
during the licensing proceeding. 

In the same correspondence on the 
PDS. NRC also stated that the adequacy 
of the three-year review period depends 
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on DOE's submittal of a complete and 
high-quality application. A license 
application supported by inadequate 
data may lead to findings during the 
licensing proceeding that the results of 
certain tests cannot be admitted as part 
of the license application. If it is not 
possible to repeat the tests in question. 
NRC may have no alternative but to 
deny the application—with a consequent 
loss of program momentum and 
considerable financial cost. 

In the November 1989 Reassessment 
Report. DOE announcdd extensions in 
ail major repository program milestones. 
The current target date for repository 
availability is 2010. In a speech before 
the 1989 Nuclear Energy Forum, W. 
Henson Moore, Deputy Secretary of 
Energy, stated that a permanent 
repository at Yucca Mountain could not 
be operational before 2010. under 
optimum circumstances. The 2010 at-the-
earliest timefrazne falls outside of the 
2007-2009 timeframe for an "offsite 
storage solution" in the 1979 Court 
remand which precipitated the NRC's 
Waste Confidence Proceeding. In the 
Reassessment Report. DOE noted that in 
developing its current schedule, certain 

review of the license application, were 
outside of DOE's control. However, DOE 
also stated that it would continue its 
ongoing interactions with NRC and EPA 
"to reduce the number of unresolved 
issues remaining at the time of licensing, 
which should enhance confidence that 
the license application can be reviewed 
in three years, as called for in the 
Nuclear Waste Policy Act" The NRC 
does not believe that it is likely that 
NRC's emphasis on completeness and 
quality of the license application will 
contribute to substantial delays in 
submitting the license application and in 
the licensing proceeding that would 
delay repository availability much 
beyond 2010 at the Yucca Mountain site. 

In any case, the Commission remains 
convinced that the benefits to the 
repository program of submitting a high-._ 

repository licensing and operation can 
be achieved. 

In addition to expediting the review of 

a 
rove to 

program s being carried out in a 
thorough and technically sound manner. 

AC. Conclusion oo Ending 2 

In reexamining the technical and 
institutional uncertainties surrounding 
the timely development of a geologic 
repository since the 1984 Waste 
Confidence Decision, the Commission 
has been led to question the 
conservatism of its expectation that a 
repository would be available by 2007-
2009 

At the time of the 1989 Decision the 
Commission said that timely attainment 
of a repository did not require DOE to 
adhere strictly to the milestones set out 
in the NVVPA, and there would be 
delays in some milestones. It did not 
appear to the Ccmunission at the time 

maze or repository ay/waning Dy more 
than a few years beyond the 1998 
deadline specified in the Act. 

Since then, however, several 
developments have made it apparent 
that delays of more than a few years are 
to be the norm rather than the exception 
In the early years of this program. There 
has been a twelve-year slip in DOE's 
estimate of repository availability from 
1998 to 2010, and DOE has been unable 
to meet such near-term repository 
program milestones as excavation of the 
exploratory shaft and the start of in-situ 
testing. There remains the possibility 
that potential repository availability at 
the Yucca Mountain site will be further 
delayed due to unforeseen problems 
during site characterization. 

In predicting the timing of repository 
availability, the suitability of Yucca 
Mountain should not be assumed. Yucca 
Mountain Is now the only candidate site  

would have to begin at another site or 
suite of sites, with consequent further 
delay In repository availability. The 
final decision on the suitability of the 
site to proceed to licensing and 
repository development will rest with 
DOE, but the position of the NRC staff 
will figure in that decision. The staff will 
not be able to make a recommendation 
to a licensing board to authorize 
repository construction at Yucca 
Mountain until all site characterization 
activities have been completed. DOE j  
might thus be unable for several more 
years to determine whether there will in 
fact have to be a delay to find and 
characterize another site. 

reason the Commission is 
o assume the suitability of 
intain is that NRC must he 

safety from radiological risk. In our 
view, it is essential to dispel the notion 
that for scheduler reasons there Is no 
alternative to the currently preferred 
site. This view is consistent with past 
Commission statements that the quality 
of DOE's preparations for a license 
application should take precedence over 
timeliness where the two conflict. It is 
also consistent with the view that 
because we are making predictions 
about completion dates for a unique and 
complex enterprise at least some 20 
years hence, it is more reasonable to 
express the limescale for completion in 
decades rather than years. 

In order to obtain a conservative 
upper bound for the timing of repository 
availability, the Commission has made 

the 
ir a 
years 

start 

VPAA required that 
	

institutional issues presented here has 
te characterization 
	

found none that would preclude the 
tea other than the 
	

availability of a repository within this 
site. In effect the 2007. 	timeframe. Given DOE's revised 
ipository availability in schedule, which provides 11 years for 
e Confidence Decision 

	
site characterization activities instead of 

y if Yucca six, it is possible that the Yucca 
apository Mountain site could be found unsuitable 
a licensed site after the year 2000. In this case DOE 
site would have fewer than 25 years to 
timing. If this initiate site screening and develop a 
licenseable or repository for availability by 2025. The 
aracterization NRC will evaluate the likelihood of this 

issues in the interest 
aw of the license 

it is in the same spirit of 
timely repository operation that the 
Commission is urging greater attention 
to quality than to meeting the schedule 
for submittal of the license application. 
NRC believes that a complete and hiy,h. 
quality license application offers the 
best available assurance that timely 
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development during the next scheduled 
review of the Waste Confidence 
Decision in 1999. 

For the second part of its 1984 finding 
on repository availability, the 
Commission found reasonable 
assurance that sufficient repository 
capacity will be available within 30 
years beyond expiration of any reactor 
OL to dispose of existing commercial 
high level waste and spent fuel 
originating in that reactor and generated 
up to that time. The Commission 
believes that this finding should also be 
modified in light of developments shine 
1984. 

When the Commission made this 
finding, it took into consideration both 
technical and institutional concerns. The 
technical concern centered on the ability 
of the spent fuel and the engineered at- 

requirements for extended post-
operational storage before shipment for 
disposal. The institutional question 
concerned whether the utility currently 
responsible for post-operational at-
reactor storage, or some substitute 
organization, would be able to assure 
the continued safety of this storage. 

The principal new developments since 
1984 that bear on these questions arc (I) 
that dry spent fuel storage technologies 
have become operational on a 
commercial scale: and (2) that several 
utilities are proceeding with plans to 
seek renewals of their OLs, with 
appropriate plant upgrading. for an 
additional period up to 30 years beyond 
the 40-year term of their current 
licenses. The accumulation of operating 
experience with dry-cask storage. a 
technology requiring little active long-
term maintenance, provides additional 
assurance that both the technical and 
institutional requirements for extended 
post-operational spent fuel storage will 
be met. License renewals, however, 

quantity-and 
orage. If the 

I operating life 

not available until 30y 
expiration of their last 
the question as to whet 
fuel, and the hardware 

continue to meet NRC requirements for 
an additional 30 years beyond the 
period the Commission supported in 
1984. 

For all the reasons cited in the 
discussion of Finding 4. the Commission 
believes there Is ample technical basis  

for confidence that spent fuel can be 
stored safely and without significant 
environmental impact at these reactors 
for at least 100 years. If a repository 
were available within the first quarter of 
the twenty-first century, the oldest spent 
fuel could be shinned off the sites of all 

the spent fuel initially generated in them 
reached the age of 100 years. 

The need to consider the institutional 
aspects of storage beyond 30 years after 
OL expiration was not in evidence in 
1984 because the Commission was 

would be 
that sche 
spent fuel 

licensed life for reactor operation. The 
same would be true of any additional 
reactors prematurely retired between 
now and 1995, when the 30-year clock 
starts for the availability of a repository 
by 2025. Premature shutdowns 
notwithstanding, the Commission has 
reasons to be assured that the spent fuel 
at all of these reactors will be stored 

for this assurance, it Is important to 
recognise that each of these reactors 
and its spent fuel storage installation 
were originally licensed in part on the 
strength of the applicant's showing that 
the systems and components of concern 
were designed and built to assure safe 
operation for 90 years under expected 
normal and transient severe conditions. 
All of the currently retired reactors have 
a significant portion of that 40-year 
expected life remaining, and all have 
only small quantities of spent fuel omits 
in storage installations that were 

18 years, respectively. 
rontinued safe management of 

the spent fuel in storage installations at 
any existing or potentialprematurely 
retired plant, the Commiseion believes it 
can reasonably rely on the continued  

structural and functional integrity of the 
plant' s engineered storage installations 
for at least the balance of its originally 
licensed life as li the OL were still in 
effect. This is to say that for the 
purposes of Finding 2, no foreseeable 
technical constraints have arisen to 
disturb the Commission's assurance that 
spent fuel storage at any reactor will 
remain safe and environmentally 
acceptable for at least 30 years after its 
licensed life for operation, regardless of 
whether its OL has been terminated at 
an earlier date. 

The Commission also sees no 
insurmountable institutional obstacles 
to the continued safe management of 
spent fuel during the remainder of any 
shutdown reactor's initially licensed life 
for operation, or for at least 30 years 
thereafter. Because there will still be an 
NRC possession license for the spent 
fuel at any reactor that has indefinitely 
suspended operations. the Commission 
will retain ample regulatory authority to 
require any measures, such as removal 
of the spent fuel remaining in storage 
pools to passive dry storage casks, that 
might appear necessary after an 01. 
expires. Even If a licensed utility were to 
become insolvent, and responsibility for 
spent fuel management were transferred 
to DOE earlier than is currently planned, 
the Commission has no reason to 
believe that DOE would be unable to 
carry out any safety-related measures 
NRC considers necessary. Thus, in the 
cue of a premature reactor retirement, 

the actual 

since 1964 in the repository developmem 
program. in the operating performance 
of U.S. power reactors, and in spent fuel 
storage technology. the Commission 
finds that (1) the overall public health. 
safety, and environmental impacts of 

navaiiabaity ot a 
2007-2009 would be 
and (2) neither 30-year 
sector licenses nor a delay 
availability to 2825 will 

'pacts from extended 
spent fuel storage. 
in finds ample ground, 
.evised findings on the 
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Program activities is in place. and there 
is a provision in the NIORA for 
adjusting, if necessary, the fee paid by 
utilities into this fund. Congress has 
continued to provide support for the 
repository program in setting milestones, 
delineating responsibilities, establishing 
advisory bodies, and providing a 
mechanism for dealing with the 
concerns of States and affected Indian 
tribes. 

Technical support for extended spent 
fuel storage has improved since 1984. 
Considering the growing availability? 
reasonable cost, and accemulated 
operating experience with new dry cask 
spent fuel storage technology dace them 
the Commission now has even greater 
assurance that spent fuel can be stored 
safely and without significant 
environmental impact for at least 30 

has been t 
expiration 
adequate I 
Implicit in 
that repast 

stored 

and safely or environmental 
requirement that a repository be made 
available within the 2007-2000 
timeframe at issue in the Commission's 
original proceeding. 

Indeed, the Commission sees 
important NRC mission-related grounds 
for avoiding any statement that 

of the waste isolation performance of 
natural and engineered herders over 
millennia. After the repository Is sealed, 
retrieval of the emplaced wastes will no 

and at the. 

waste-
other work 

lesion believes that 
th NRC and that 
on meeting the 
my operation than 

LOMMISSIOWS asSILMISCO im 
can safely be stored for at  

least -100 years if necessary, it appears 
prudent for all concerned to prepare for 
the better-understood and more 
manageable problems of storage for • 
few more years in order to provide 
additional time to assure the IIIMOISS of 
permanent geologic dieposaL 

This is not to say that the Commiesim 
is unsympathetic to the need for timely 

is so 

On 

NRC estimate 

Is a 

ntered since Its 
regulatory need to 
commitment to the 
te. the Commission 

assurance that the previous DOE 
schedule for repository operation in 2003 
would not slip another four to six yeara 
under any reasonably foreseeable 
circumatancem The NRC believes it is 
more realistic to expect that a repository 
at the Yucca Mountain site could be 
available by the year 2010 or a few 
years thereafter. if the YUCC11 Motmtain 
site Is found to be suitable. This revised 
estimate, however, could too easily be 
misinterpreted as an NRC estimate of 
the time at which continued spent fuel 
storage at these sites would be unsafe et 
environmentally significant. The 
Commission's enhanced confidence in 
the safety of extended spent fuel storage 
provides adequate grounds for the clew 
that NRC need not at this time define 
more precisely the period when, foe 

reasons related to NRC's mission, a 
permanent alternative to post-
operational spent fuel storage will be 
needed. The Commission therefore 
proposes the following revision of its 
original Finding on when sufficient 

EMOUNMOS 

life for operation (which may 'nab& the 
term of a revised or renewed licenser of any 
reactor to dispose of the commercial high-
level radioactive ware and spent fuel 
erigneting ht such reader and generated ma 
to that time. 

Reofpwed Finding .T The 
Commission finds reasonable assurance 
that high-level radioactive waste and 
spent fuel will be managed. in a safe 
manner until sufficient repository - 
capacity 9 available to assure the safe 
disposal*/ all high-level waste and 
spent fueL 
111.A. Imes Considered in 
Comma:giant t1984 Decision on Them 

wha penwthidiast phrase -when may MOW. tbe 
lama eta revised or renewed license" he* hem 
added to revised Finding 2 lo make it consistent 
with revised Finding 4. 
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operating licenses have not expired. For 
example. the existence of s safety problem 
for a particular plant could prevent further 
operation of the plant or could require plant 
modifications that nuke continued plant 
operation uneconomic. The licensee, upon 
expiration or termination of its license. may 
be granted (under 10 CFR Part 50 or Part 72) • 
license to retain custody of the spent fuel for 
a specified term (until repository capacity is 
available and the spent fuel can be 
transferred to DOE under Set, 123 of the 
Nuclear Waste Policy Act of 1982) subject to 
NM regulations and license conditions 
needed to assure adequate protection of the 
public. Alternatively, the punter of the spent 
fuel, as a last resort, may apply for an interim 
storage contract with DOE. under Sec. 135(b) 
of the Act, until not later than 3 years after • 
repository or monitored retrievable storage 
facility is available for spent fueL For the 
reason. discussed above, the Commission is 
confident that in every cue the spent fuel 
generated by thqse plants will be managed 
safely during the period between license 
expiration or termination and the availability 
of a mined waste repository for disposal. 

Even if a repository does not become 
available until 2025, nothing has 
occurred during the five years since its 
original Decision to diminish the 
Commission's confidence that high-level 
waste and spent fuel will be managed in 
a safe manner until a repository is 
available. The same logic just stated 
continues to apply through the first 
quarter of the twenty-first century. NRC 
regulations remain adequate to assure 
safe storage of spent fuel and 
radioactive high-level waste at reactors. 
at indenendent snent fuel storaae 

until sufficient repository capacity is 
available. 

10 CFR subsection 72.42(a) provides 
for renewal of licensed storage at ISFS 
for additional 20-year periods for inter 
storage, or for additional 40-year perk, 
for monitored retrievable storage of 
spent fuel and solidified radioactive 
high-level waste if an MRS facility Is 
constructed, licensed, and operated. 
This would ensure that spent fuel and 
solidified high-level waste. if any wen 
to be delivered to an MRS facility. 
would remain in safe storage under NI 
regulation throughout its storage. The 
Commission has also published" for 
public comment a proposed amendme] 
to part 72 to issue a general license to 
reactor licensees to use approved spar 
fuel storage casks at reactor sites. 
Currently, the Commission Is 
considering the draft final amendment 
for this rulemaking action. If this 
amendment is promulgated. no specift 
part 72 license would be required. 
Operating license holders would resit 
with NRC to use approved casks on 
theit sites 

Spent fuel may continue to be stored 
In the reactor spent fuel pool under a 
part 50 "possession only" license after 
the reactor has ceased operating. In 
addition. DOE's policy of disposing of 
the oldest fuel first, as set forth in its 
Annual Capacity Report, makes it 
unlikely that any significant fraction of 
total spent fuel generated will be stored 
for longer than the 30 years beyond the 
expiration deny operating reactor 
license. This expectation, established in 
the Commission's original proceeding, 
continues to be reasonable, even in the 
event that a repository is not available 
until some time during the first quarter 
of the twenty-first century. Even in the 
case of premature shutdowns, where 

confidence that spent fuel will be safely 
managed until safe disposal is available. 

Until the reactor site has been fully 
decommissioned, and spent fuel has 
been transferred from the utility to DOE 
as required by NRC regulations, the 
licensee remains responsible to NRC. 
Furthermore, under 10 CFR subsection 
50.54bb, originally issued in final form 
by the Commission With its 1984 Waste 
Confidence Decision, a reactor licensee 
must provide to NRC, five years before 
expiration of an 01, notice of plans for 
spent fuel disposition. Accordingly, the 
Commission concludes that nothing has 
changed since the enactment of the 
Nuclear Waste Policy Act of 1982 and 
the Waste Confidence Decision in 
August 1984 to diminish the 
Commission's "...reasonable assurance 
that high-level radioactive waste and 
spent fuel will be managed In a safe 
manner until sufficient repository 
capacity is available...." 

Pursuant to the NWPA. the 
Commission issued in final form 10 CFR 
part 53, "Criteria and Procedures for 

the lime 
porated 
I it seems 

made to NRC for interim storage by 
DOE. Even if NRC had made an 
exception for a late application, a 
determination would have to have been 
made before January 1, 1990 to comply 
with the NWPA. 

NB. Relevant Issues That Have Arisen 
since the Commission's Original 
Decision on Finding 3 

Although a DOE facility may not be 
available to enable the Department to  

begin accepting spent fuel in 1998. as 
currently provided in the contracts 
under the NWPA, the Commission's 
confidence In safe storage is unaffected 
by any potential contractual dispute 
between DOE and spent fuel generators 
and owners as to responsibility for 
spent fuel storage. In the event that DOE 
does not take title to spent fuel by this 
date, a licensee under either 10 CFR part 

50 or part 72 cannot abandon spent fuel 
In its possession. 

The Commission recognizes that the 
NWPA limitation of 70000 MTHM for 
the first repository will not provide 
adequate capacity for the total amount 
of spent fuel projected to be generated 

reactors. The NWPAA effectively places 
a moratorium on a second repository 
program until 2007-2010. Either the first 
repository must be authorized and able 
to provide expanded capacity sufficient 
to accommodate the spent fuel 
generated, or there must be more than 
one repository. Since Congress 

a first 

second repository. the Commission 
believes that Congress will continue to 
provide institutional support (or 
adequate repository capacity. 

The Commission's confidence about 
the availability of repository capacity is 
not affected by the possibility that some 
existing reactor licenses might be 
renewed to permit continued generation 
of spent fuel at these sites. Because only 
two reactor licenses are scheduled to 
expire before 2003, the impact of license 
renewals (a matter not considered in the 
Commission's 1984 Decision) will have 
no significant effect within the first 
quarter of the twenty-first century on 
scheduling requirements for a second 
repository. Renewals may slightly 
alleviate the need for a second 
repository in the short term, because 
spent fuel storage capacity will be 
expanded for extended storage at these 
reactor sites. Over the longer term, 
renewals might increase spent fuel 
generation well into the latter half of the 
twenty-first century. Nonetheless. 
nothing in this situation diminishes the 
Commission's assurance that safe 
storage will be made availabte as 
needed. 

111 !luminary, the Commission finds no 
basis for changing the Third Finding in 
its Waste Confidence Decision. The 
Commission continues to find 
"...reasonable assurance that high-level 
radioactive waste and spent fuel will be 
managed in a safe manner until 
sufficient repository capacity Is 
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available to assure the safe disposal of 
all high-level waste and spent fuel." 

Original Finding 4: The Commission 
finds reasonable assurance that, if 
necessary, spent fuel generated bt any 
reactor can be stored safely and without 
significant environmental impacts for at 
least 30 years beyond the expiration of 
that reactor's operating license at that 
reactor's spent fuel storage basin, or at 
either onsite or offsite independent 
spent fuel storage installations. 

Revised Ending 4: The Commie/Rua 
finds reasonable assurance that, if 
newels's' ,  spent fuel generated in any 
reactor can be stored safety and withorit 
significant environmental Impacts for at 
least 30 years beyond the licensed life 
for operation (which may Include the 
term of a revised or renewed license) of 
that reactor at its spent fuel storage 
basin, or at either °melte or offsite 
independent spent fuel storage 
installations. 
TVA Issues Considered in 
Commission's 1984 Decision on Fm ding 
4 

In the Commission', discussion of 
Finding 4th its Waste Confidence 
Decision (49 FR 34838; August 31,1984) 
section 2.4 "Fourth Commission 
Finding," the Commission said that 

Although the Commission has reasonable 

at least 30 years beyond the expiration of 
reactor operating licenses. To ensure thit 
spent fuel which remains in storage will be 
managed properly until frensferred to DOE 
for disposal. the Commission is proposing an 
amendment to Its regulations DA CA Pert 
so). The amendment will require the licensee 
to notify the Commission. five yeant prior to 
expiration of its reactor operating license. 
how the spent fuel will be managed until 
disposal 

The Commission's finding Is based on the 
record of this proceeding which indicates that 
significant releases of radioactivity from 
spent fuel under licensed storage conditions 
are highly unlikely. It *else supported by the 
Commission's experience in conducing, more 
than so individual safety evaluations of 
storage 

The safety of prolonged spent tel storage 
can be considered in terms of few major 
Issuem MI The tong -term Integrity of spent 
fuel under weer Foolslerterr conditions. fhl 
et/nature and component safety for extended 
facility MOM thl% (c) the safety of et 
storage, and (d) potential risks of accidents 
and acts of sabotage at spent Nei storage 
facilities. • 

For reasons discussed above, the 
Commission arrived at a provisional 
figure of 70 years or more for storage 
(i.e. a 40-year reactor 01. spas plua 30 
years or more). 

The 70-year-plus estimate is supported 
by oral testimony from the nuclear 
industry to the Commission in the 
Waste Confidence Proceeding. (See 
Transcript of Commission Meeting, "Fa 
the Matter at Meeting on Waste 

1982. 

Finding af reasonable assurance that 
spent fuel and high level waste "...will 
be managed In a safe manner." (See 49 
FR 34658 at pp. 3461114 August 31, 1984). 

lie reactor with a 40-year Initial 
license were to have that license 
renewed for another 30 years. the. 
Commission believes that the spentfael 
generated at that reactor can be left 

SPekitt-ei Die tied storage time would 
hSt 100 years. 

In making the original Fourth Finding 
the Commission did not determine that 
for technical or regulatory reasons. 
storage would have to be limited to 70 
years. The is apparent from the 
Commission's use of the words 't for at 
least 90 years beyond the expiration of 
that reactor's operating 
Ileense-4emphasis added)." Similarly, in 
using the words "at least" in its revised 
Finding Four, the Commission la not 
suggesting 30 years beyond the licensed 
life for operation (which may include the 
term of a revised or renewed license) 
represents any technical limitation for  

safe and environmentally benigrs 
storage. Degradation rates of spent fuel 
In storage, for example. are slow enough 
that it is hard to distinguish by 
degradation alone between spent fuel ht 
storage for less than a decade and spent 
fuel stored for several decades. 

The Commission's revised Finding 
here is meant to apply both to wet 
storage In reactor pools and dry storage 
in engineered facilities outside the 
reactor containment building. Both dry 
and wet storage will be discussed in 
detail next. 

Since the original Waste Confidence 
Decision, which found that material 

were well-understood, and that dry-
storage systems were simple, passive. 
and easily maintained. NRC and ISFSI 
operators have gained experience with 
dry storage which confirms the 
Commission's 1984 conclusions. NRC 
staff safety reviews of topical reports on 

sites, and NRC promulgation of the part 
72 amendment for MRS have 
significantly increased the agency's 
understanding of and confidence in dry 
storage. 

Under N1VPA Section 218(4 DOE has 
carded out spent fuel storage research 
and development as well as 
demonstration of thy cask storage at its 
Idaho National Engineering Laboratory. 
Demonstration has been carried out for 
metal casks under review or previously 
reviewed by NRC staff. DOE has also 
provided support to utilities in dry 
storage licensing actions (see 
Godlewsici, F12.. "Spent Fuel Storage—
An Update," Nuclear News Vot 30, Na 
3, March 1987, pp.47-32). 

Dry storage of spent fuel has become 
an available option for utilities. with at-
reactor dry storage licensed and 
underway at three sites: the H. B. 
Robinson Steam Electric Plant, Unit 2. In 
South Carolina, and the Seery Nuclear 
Station in Virginia. A license was 
recently granted for a modular system at 
Duke Power Company's Oconee Nuclear 
Station site. New applications have 
been received In 1980 for CALL'. 
Brunswick site, for the Baltimore Gas 
and Electric Company's Calvert Cliffs 
site, and in 1990 for Consumer Power 
Company's Paliseides site. Based on 
utility statements of intent and 

at reactor sites, the 

'utilities over the next 

spent 	Adding to these 70 years the 
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Since the original Waste Confidence 
finding. the Commission has reexamined 
long-term spent fuel storage in issuing 
an amendment to10 CFR part 72 to 
address the storage of spennuel and 
high-level radioactive waste in an MRS, 
as envisioned by Congress in Section 
141 of the NWPA. Under this rule. - 
storage in an MRS is lobe licensed for a 
period of 40 years, with the possibility 
for renewal. The Commission • 
determined not to prepare an 
environmental impact statement for the 
proposed amendments to 10 CFR part 
72. however. (See 53 FR 31851, p. 31657; 
August It 19884 An environmental 
assessment and finding of no significant 
unpaLt were moan °COOT.= rne 
Commission found that the 
consequences of long-term storage are 
not significant The environmental 
assessment for 10 CFR part 72, 
"Licensing Requirements for the 
Independent Storage of Spent Fuel and 
High-Level Radioactive Waste," 
NUREC-1092, assessed dry storage of 
spent fuel for a period of 70 years after 

waste in an MRS is an installation having a 
70-year design lifetime and a 70.000 MTU 
storage capability. This assessment focuses 
on the potential environmental consequences 
for a long-term storage period. a period for 
which the Commission needs to assure itself 
of the continued safe storage of spent fuel 
and high-level radioactive waste and the 
performance of materials of construction. 
This means the rehability of systems 
important to safety needs to be established to 
ensure that long-term storage of spent fuel 
and HLW does not adversely impact the 
environment. 

• For example, the staff needs to establish 
that systems, such as concrete shielding. 
have been evaluated to determine how their 
physical properties withstand the 
consequences of irradiation and heat flux for 

understanding of the material degradation 
processes. together with the recognition that 
dry storage systems are simpler and more 
readily maintained. In response to Nuclear • 
Waste Policy Act of 19132 authorisations. Me,  
Canunission noted: )...the Commission 	, 
believes the information above [on dry spent 
fuel storage research and demonstration) is - 
sufficient to reach a conclusion on the safety 
and environmental effects of extended dry 
storage. All area, of safety and 
environmental concern (e.g.: maintenance of 
systems and components. Prevention of 
material degradation. protection against 
accidents and sabotage) have been 
addressed and shown to present no more 
potential for adverse impact on the 
environmental and the public health and 
safety than storage of spent fuel in water 
00019.' At thi. time tha rAmmisminn 

confident it can evaluate the long-term 
integrity of materiel for constructing an 
installation and provide the needed 
assurance for safe storage of spent fuel and 
HLW to establish the licensibility of an MRS 
over extended periods of lime. The MRS fuel 
storage concepts discussed here for revision 
of 10 CFR Part 72 covers only dry storage 
concepts. [References omitted] 

The Commission believes that its 1284 

reflect the en,  
theta CFR pa 
other evidenc 
stored, safely 

not believe storage in excess of a 
century to be Vilely, with or without an 
MRS, there is the potential for storage of 
spent fuel for times longer than 30 years 
beyond the expiration of an initiaL 
extended, or renewed reactor 04 If a 
reactor operating under such a license. 
were prematurely shut down. The 
Commission does not however, see any 
significant safety or environmental 
problems associated with storage for at 
least 30 years after the licensed life for 
operation of any reactor, even if this 
effectively means storage for at least 100 
years. in the case of a reactor with a 70-
year licensed life for operation. 

Under the environmental assessment 
for the MRS rule. the Commission has 
found confidence in the safety and 
environmental insignificance of dry 
storage of spent fuel for 70 years 
following a period of 70 years of storage  

significant depadation of spent fuel , 
integrity. Since 1984. utilities have 
continued to provide safe additional 
reactor pool storage capacity through 
retooling, with overlie such actions 
now completed. The safety of storage in 
pocks is widely recognized among 
cognizant professionals. Specifically. the 
Commission notes one expert's view 
that 	. 

During the last 90 years there has been 
very positive experience with the handling 
and storing of irradiated fuel in water thus 
wet storage is now considered a proved 
technology. There is a substantial technical 
basis for allowing spent fuel to remain in wet 
storage for several decades. For the past two 
decades, irradiated Zircaloy-clad fuel has 
been handled and stared in water. There 
continues to.he no evidence that Zhoaloy-
clad fuel degrades significantly during wet 
storage—this includes fuel with bumups as 
high as 91.000 INWA(ATU; continuous 
storage Of low-huroup fuel for as long as 25 
years: and irradiation of fuel in reactors for 
periods up to 22 years. Cladding defects have 

in Wet 

who 
1 to be 
I with 

1988: 
Energy Agency (IAEA) 1982)." (See 
"Residts of Studies on the Behavior of 
Spent Fuel in Storage," Journal of the 
Institute of Nuclear Materials 
Management Vol. XVL .No. 3, April 
1988. p. 27,IV A). 

In addition to the confidence that the 
spent fuel assemblies themselves will 
not degrade significantly in wet storage. 
there is confidence that the water pools 
In which the assemblies are stored will 
remain safe for extended periods; 

As noted in the recent IAEA world survey, 
the 90 years of positive experience with wet 
storage illustrates that It is a fully-developed 

the public or the plant personnel. There is 
substantial technical basis for allowing spent 
fuel to remain In wet storage for several 
decades. Minor, but repairable. problems 
have occurred with spent fuel storage pool 
components such as liners, racks, and piping. 
[See Bailey, W.J., and Johnson. Jr.. AR.. at at. 
'Surveillance of LWR Spent Fuel in Wet • 
Storage," EPRI NP-2765i prepared by Battelle 
Pacific Northwest Laboratories Final Report. 
October-MM. p.0-14 

The studies just cited also support the 
view that rates of uniform corrosion of 
spent fuel cladding in storage pools are 
low overtime. Localized corrosion on 

Is plant's in spent fuel storage pools. Thus, this 
efore environmental assessment supports the 
spent fuel for proposition that spent fuel may be . 
at facilities stored safely and without significant 
The environmental impact for a period of up 
authority to to 190 years if storage In spent fuel pools sent of spent occurs first and the,period of dry storage Is protects the 
,,, nimAIR 

doesnot e 	d 70 _ 	%dee 	years. 
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cladding surfaces has also been gradual 
and can be expected to remain so. 
Cladding that has undergone damage 
while in the reactor core has not 
resulted in significant releases of 
radioactivity when stored in pools. 
Furthermore, the operational experience 
accumulated since the 1984 Waste 
Confidence Decision and NRC 
experience in licensing and inspection 
reinforce the conclusions in that 
Decision that wet storage Involves a 
relatively benign environment There are 
no driving mechanisms, such as 	- 
temperature and pressure, to degrade 
storage structures or component. or the 
fuel Itself, Or to spread contamination. 
Degradation mechanisms are gradual 
and well understood; they allow ample 
time for remedial action. including 
repair or replacement of any failing 
systems. This extensive experience 
adequately supports predictions of long-
term integrity of storage basins. 

The Commission also notes the 
endorsement of this basic confidence by 
cognizant professional organizations: 

The American Nuclear Society Issued •  

reactor spent fuel pool water possibly 
resulting in a fuel fire in a dry pool, and 
recently participated in litigation over 
this issue relative to Vermont Yankee. 
The 1987 report. "Severe Accidents in 
Spent Fuel Pools in Support of Generic 
Safety Issue 82" (NUREG/CR-4982), 
referred to in Public Citizen's comment 
represents an early part of the NRC's 
study. Subsequent study of the 
consequences and risks due to a loss of 
coolant water from spent fuel pools was 
conducted by the NRC, and the results 
were published In NUREG/CR•5178, 
"Seismic Failure and Cask Drop 
Analysis of the Spent Fuel Pools at Two 
Representative Nuclear Power Plants," 
January 1989, and NUREG-1353. 
"Regulatory Analysis for the Resolution 
of Generic Issue U. >Beyond Design 
Basis Accidents In Spent Fuel Pools?' 
April 1989. These reports were cited in 
the Commission's Proposed Waste 
Confidence Decision Review (54 FR 
39787-39797, at p.39795. September ZS 
1989). Also issued in 1989, as part of the 
NRC staffs study, was "Value/Impact 
Analyses of Accident Preventive and 

no action was justified to further reduce 
the risk (NUFtEG-1353). As stated In the 
Preface to MIREG-1353: 

This report presents the regulatory 
analysis, Including decision rationale, for the 
resolution of Generic Issue 82. >Beyond 
Design Basis Accidents in Spent Fuel Poole 
The object of this regulatory analysis is to 
determine whether the use of high density 
storage racks for the storage of spent fuel 
poses an unacceptable risk to the health and 
safety of the public. As part of this effort, the 
seismic hazards for two older spent fuel 
pools were evaluated. The risk change 
estimates, value/impact and coat-benefit 
analyses, and other insights gained during 
this effort, have shown that no new 
regulatory requirements are warranted to 
relation to this generic issue. 

Thus, supported by the consistency of 
NRC experience with that of others. the 
Commission has concluded that spent 
fuel can be stored safely and without 
significant environmental impact in 
either wet storage or in wet storage 
followed by dry storage, for at least 100 
years. The Commission considers it 
unlikely, however, that any fuel will 
actually remain in wet storage for 100 

storage of spent fuel at nuclear power plant 
sites until the federal government accepts it 
under existing contracts with the utilities is 
safe, economical and environmentally 
setrantahla /gas rah.. D 	 IA/ T 

accidents in spent fuel pools is the loss 
of water and its capability to cool the 
radioactive fueL Without sufficient 
water cooling. some nerformance 

the Institute of Nuclear Materials 
Management, Vol. XVI, No. 3, April MAP. 
2FiV AI.1 

The Commission is aware that in 
December 19813 at the Hatch nuclear 
power plant, radioactive water leaked 
out of a spent fuel transfer canal 
between spent fuel pools. Contaminated 
water drained into a swamp and from 
there Into the Altamaha River. Also, 
more recently, on August 18, 1988, a 
spent fuel pool cooling pump failed at 
the Turkey Point nuclear power plant. 
causing about 3000 gallons of 
radioactive water to leak into the spent 
fuel pool heat exchanger morn. 
Approximately 1500 gallons leaked from 
that room to adjacent areas 
Approximately six to seven gallons- • 
entered the plant intake canal via storm 
drains. There was no radiation release 
offsite In this event. However, the shoes 
and clothing of approximately 19 
workers were contaminated. 

The occurrence of operational events 
like these have been addressed by the 
NRC staff at the plants listed. The staff 
has taken Inspection and enforcement 
actions to reduce the potential for such 
operational occurrences in the future. 

The NRC staff has spent several years 
studying in detail catastrophic lass of  

sustain rapid oxidation (fire) that may 
spread to adjacent fuel assemblies, with 
the potential of releasing large amounts 
of radioactivity. 

The analyses reported In these 
NUREGs indicate that the dominant 
accident sequence which contributes to 
risk in a spent fuel pool is gross 
structural failure of the pool due to 
seismic events. Risks due to other 
accident scenarios (such as pneumatic 
seal failures, inadvertent drainage. km 
of cooling or make-up water, and 
structural failures due to missiles. • 
aircraft crashes and heavy load drops) 
are at least an order of magnitude 
smaller. For this study, older nuclear 
power plants were selected, since the 
older plants are more vulnerable to 
seismic-induced failures. The Selected 
plants included the Vermont Yankee. 
and the H.B. Robinson plants 

Although these studies conclude that 
most of the spent fuel pool risk Is 
derived from beyond design basis 
earthquakes, this risk is no greater than 
the risk from core damage accidents the 
to seismic events beyond the safe-
shutdown earthquake. Because of the 
large inherent safety margins In he! 
design and construction of the spent fuld 
pool analyzed, It was determined that  

100 years, there is no technically 
compelling reason to use them that long. 
If reactor licenses are renewed for as 
long as 30 years, makings total of 70 
years of operation, it will be necessary 
to store the spent fuel discharged at the 
end of the reactor's operation in a spent 
fuel pool for several years to allow for 
radioactive decay and thermal cooling. 
After this period, the fuel could be 
placed ht dry storage and the spent fuel 
pool decommissioned. Thus, for most 
reactors, the most likely maximum 
period of storage will be well within the 
extended 30-year post-operational 
period under the Commission's 
proposed revision to Finding 4. 
Moreover, considering that under 
certain conditions spent fuel can be 
stored's:tidy and without significant 
environmental impacts for up to 140 
years, the Commission believes them is 
ample basis for confidence in storage for 
at least 100 years. 	• 

bits 1984 Waste Confidence 
Decision, the Commission also 
concluded that "there are no significant 
additional non-radiological impacts 
which could adversely affect the 
environment if spent fuel is &treed 	- 
beyond the expiration of operating 
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licenses for reactors" (see 49 FR 34658 at 
p. 34886, August 31,1984). The 
Commission did not find anything to 
contradict this conclusion in its 1988 .  . 
rulemaking amending 10 CFR part 72 for 
long-term spent fuel and high-level 
waste storage at an MRS: 

In August1984, the NRC published an 
environmental assessment for this proposed 
revision of Part 72 NIJFIEC-1002 
>Environmental Assessment for 10 CFR Part 
72, Licensing Requirements for the 
Independent Storage of Spent Fuel and High-
Level Radioactive Waste' NUREC-109g 
discusses the major issues of the rule and the 
potential impact on the environment. The 
findings of the environmental assessment are 
>(1) past experience with water pool storage 
of spent fuel establishes the technology for 

spent 
we wash, 

does not significantly affect the environment 
(3) solid high4evalwaste is comparable to . 
spent fuel in its heat generation and in its 
radioactive material content Qua per metric 
ton basis. and (4) knowledge of material 

in a reasonable manner without endangering 
the health [and safety] of the public shows 
dry storage technology options do not 
significantly impact the enviromnent: The 
assessment concludes that, among other 
things, there are no significant environmental 
impacts as a result of promulgation of these 
revisions of 10 CPR Part TL 

Based on the above assessment the 
Commission concludes that the ntlernaking 
action will not have a significant incremental' 
environmental impact on eh...aunty of IS 
human etwiromnent [53 FR31861 at pp. 	. 
31057-31858t 40v00 

Thus, the 1988 amendments to 10 CFR 
part 72 provide the basis for the . 
Commission to conclude that .113e . 
environmental consequences of lbeg-
term spent fuel storage, including non. 
radiological impacts, are not significant 

Finally, no considerations have arisen 
to affect the Commission's confidence 
since 1984 that the possibility of a major 
accident or sabotage with ()Bette 
radiological impacts at a spent-fuel 
storage facility is extremely remote. 
NRC has recently reexamined reactor 
pool storage safety in two studies. 
"Seismic Failure and Cask Drop • 
Analyses of the Spent.Fuel Poole at Two 
Representative Nuclear Power Plants"- 
(NUREG/CR-31.76)rend "Beyond Design 
Basis Accidents in Spent Fuel Pools' 
(NUREC-1353). These studies reaffirmed 
that there are no safety considerations 
that justify changesin.regalatuty . 
requirements for pool atorage..Bolle Weit 7  
and dry-storage activities have . . - 
continued to be licensed by the 
Commission. In its recent rulemaking . 
emending 10 CFR past 72 to establish  

licensing requirements for an MRS, the 
Commission did choose to eliminate an. 
exemption regarding tornado missile • 
impa "..to assure designs continue to 
address maintaining confinement of 
particulate material." (53 FR 31651. p. 
31659 August 19. 1988). However, NRC 
staff had previously considered tornado 
missile impacts In safety reviews of 
design topical reports and in licensing 
reviews under 10 CFR pare 72. 

IV.B. Relevant Issues That Have Arisen 
since the Commission's Original 
Decision on Finding 4 

In its original Finding 4. the 
Commission found reasonable 
assurance of safe storage without 
significant environmental impacts for at 

by 

the 

MTHM In the first repository before 
granting a construction authorization for 
a second. Under esthetes licenses, 
projected spent fuel generation could 
exceed 70,000 MTHM as early as the 
year 2010. Possible extensions or 
renewals of OLa also need to be 
considered in assessing the need for and 
scheduling the second repository. It now 
appears that unless Congress lifts the 
'capacity limit on the first repository—. 

Commission believes, that Congress will 
take the necessary action if it becomes 
clear that thefirsi repository site will 

not have the capacity likely to be 
needed. If DOE were able to address the 
need for a second repository earlier. for 
example by initiating a survey for a 
second.repository site by the year 2000. 
DOE might be able to reduce the 
potential requirement for extended 
spent fuel storage in the twenty-tint 
century. The Commission does not, 
however. find such action necessary to 
conclude that spent fuel can be stored 
safely and without significant 
environmental Impact for extended 
periods. • 
, The potential for generation and 

onsite storage of a greater amount of 
spent fuel as a result of the renewal of 
existing OLe does not affect the 
Commission findings on envi mri mental 
impacts. In Finding 4, the Commission 
did not base its determination on a 
specific neither of reactors and amount 
of spent fuel generated. Rather. the 
Commission look note of the safety of 
spent fuel storage and leek of 	. 
environmental Impacts overall, noting 
that individual actions involving such 
storage would be reviewed. In the event 
there were applications for renewal of 
existing reactor Ole, each of these 
actions would be subject to safety and 
environmental reviews, with subsequent 
issuanceof an environmental 
assessment or environmental impact 
statement, which would cover storage of 
spent fuel at each reactor site during the 
period of the renewed license. 
• The Commission also note§ that the 
amount of spent fuel 'expected to be 
discharged by reactors has continued to 
decline significantly, a trend already 
noted In the Commission's discussion of 
its Finding 5 (49 FR 34858 at p. 34887. 
August 31, 19841. At the time of the 
Commission's decision. "...the 
cumulative amount of spent fuel to be 
disposed of in the year 2F00 (was' 
expected to be 58,000 metric tons of 
uranium" (see "Spent Fuel Storage 
Requirements" [Update of DOE/RL42- 
17) DOE/RL-83-1, January. 1983). Today, 
that figure has declined to 40,200 metric. 
tone the lower reference case which • 

of 

. 	mvemones, rrojecouns. arm 	• 
S 	Characteristics," DOE/RW-COOS Rev. 5. 
or November 19891. The amount of spent 

on a ee.cond 	by they 
he year 2057 would. 	1984 de 
nal approval., the 	the gad 
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The Commission believes that Its 1984 
Finding 4 should be revised to 
acknowledge the possibility and assess 
the safety and environmental impacts of 
extended storage for periods longer than 
70 years. The principal reasons for this 
proposed revision are that: (I) the long- 
term material and system degradation 
effects are well understood and known 
to be minor: (2) the ability to maintain 
the system is assured; and (3) the 
Commission maintains regulatory 
authority over any spent fuel storage 
installation. 

On the basis of experience with wet 
and dry spent fuel storage and related 
rulemaking and licensing actions. the 
Commission concludes that spent fuel 
can be safely stored without significant 
environmental impact for at least 100 
years, if necessary. Therefore the 
Commission is revisingits original 
Fourth Finding thus: "The Commission 
finds reasonable assurance that. if 

- - necessary, spent fuel generated In any 
reactor can be stored safely and without 
significant cnvironmental impacts for at 
least 30 years beyond the licensed life 
for operation (which may include the 
term of a revised or renewed license) of 
that reactor at its spent fuel storage 
basin, or at either pantie or offete 
Independent spent fuel storage 
Mediations." 

Reaffirmed Finding a. The 
Commission finds reasonable assurance 
that safe Independent onsite spent fuel 
storage or offsite spent fuel storage will 
be made available if such storage 
capacity is needed. 
V.A. Issues Considered In Commission's 
1984 Decision on Findings 

In its discussion of Finding s of Its 
. Waste Confidence Decision (49 FR 

disposal program and an alternative for than 
utilities unable to expand their own storage 
capacities. 

Consequently, the participants in this 
proceeding  assumed that, prior to the 
availability of a repository. the Federal 	- 

government-would provide for storage of 
spent Nei in excess of that which could be 
stored at reactor sites. Thus, it is not - 
surprising that the record of this proceeding 
prior to the DOE policy change did not 
indicate any direct commitment by the 
utilities to provide MR storage. On March 27, 
1981, DOE placed in the record a letter to the 
Commission stating its decision >to 
discontinue its efforts to provide Federal 
government-owned or controlled away-from- 
reactor storage facilities: The primary 
reasons for the change in policy were cited as 
new and lower protections Of storage 
requirements and lack of Congressional 
authority to fully implement the original 
policy. 

The record of this proceeding Indicate. . 
general commitment on the part of industry to 
do whatever is necessary to avoid shutting 
down reactors or denting them because of 
filled spent fuel storage pods While 
industry's incentive for keeping a melee in operation no longer applies after expiration 
of its operates license, utilities possessing 
spent fuel are required to be licensed and to 
maintain the fuel in safe storage until 
rienoved from the site. Industry's response to 
the change in DOE's policy on federally- 
sponsored away-from-reactor (APR) storage 
was basically a commitment to do what is 
required of it. with a plea for a clear 	- 
unequivocal Federal policy-. The Nuclear 

that 	
Polk).  Act of lada has now provided 

'at Pelf°Y.  The Nuclear Waste Policy Act defines 
public and private reeponsibilities for spent 
Fuel storage and provides for , limited 
amount of federally.sepported interim 
storage capacity. The Act also includes 
proAsions for monitored retrievable storage 
facilities and for a research development and 
demonstration program for dry storage. The 
Commission believes that theme provisions 

1989 report "Nuclear Waste: Is There a 
Need for Federal Interim Storage?", the 
MRS Commission reached the following 
conclusion: 

An MRS linked as provided in current law 
would not be justified, especially in light of 
uncertainties in the completion time for the 
repository. Consequently, the Commission 
does not recommend a linked MRS as 
required by current law and as proposed by 
DOE. 

In the November 1989 Reassessment 
Report. DOE stated that 	. 

CLUTWIl linkages between the repository 
and MRS program make it impossible for the 
DOE to accept waste at an MRS facility en • 
schedule that is independent from that of the 
repeat . Therefor% .. i • : . t ns to work 
with the 	i i.• , • . 	••• 11 111 1 .. 	to'ot - 1  , 	o . 	o. , 	., 	a S 
(  — 	..  , 	, 	, 	ea an Nam-naive 
Prone  
Mk 	 bednamffit 	at 

are maned. kis likely that 	, 
waste 	at an MRS 	' 	d 

oe soon 	. 
Although the Commission's 

confidence in its 1984 Decision did not 
depend on the availability of an MRS ' 
facility, the possibility of such a facility. 
as provided for In the NINPA, was one 
Way in which needed storage could be 
made available. The NWPAA makes an 
MRS facility less likely by linking it to 
repository development, unless 
Congress is willing to modify these 
linkages. The potential Impact of the ' 
uncertainty suntending an Ninon the 
Colandsslanainufidenc/ 	e is. however, i mililiiNliputatirded kr bE 
a 	- 	planed spent fuel poor' . 

'  expansion@ an ddipd torage investments 
by untied themselves-developments 
that had- not been made operational at 
the ea of the original waste  
Coolidge°, Decision: Consequently, the 

3485Ik August 31, 1984), the Commission 
said that 

The technology for independent spent fuel-
storage installations, as dismissed under the 
fourth Commission Finding, Is available and 
demonstrated. The regulations and licensing 
procedures are in place. Such installations 
can be constructed and licensed within -11 
five-year time interval. Before passage of the 
Nuclear Waste Policy Act of 1902 the 
Commission was concerned about wlio. If . 
anyone, would take responsibility for - 
providing such installations on a timely bees 
While the industry was haying for 
government commitment. the Administration 
bad discontinued efforts to provide those 
storage facilities.... The Nuclear Waste Policy 
Act of 1902 establishea a national policy for 
providing storage facilities and thus helps to 
resolve this issue and assure that storage 
capacity will be available. 

Prior to March 1961. the DOE was pursuing 
a program to provide temporary storage in 
off-site, or away-from-reactor (APR), storage 
installations. The intent of the program was  

provide added assurance that safe 
Independent ansite or offsits scant fuel 
storage will be available if needed. 	. 
[References omitted] 

The policy set forth in the NWPA 
regarding interim storage remains in 
place. Therefore, the Commission's 
confidence remains unchanged. The-
only policy change affecting storage 
Involves long-term storage iii an MRS. 
The NWPAA sets schedule restrictions 
on an MRS by tying it to the repository 
siting and licensing schedule. These 
restrictions effectively delay 
implementation of an MRS.' 
Consequently, Its usehilness in 
providing storage capacity relief to 
utilities is likely to be lost. 

The NWPAA established a Monitored 
Retrievable Storage Review Commission 
tasked with preparing a report on the 
need for an MRS facility as part of the 
national nuclear waste management 

GUITCZII ataLulury IaUILIjUiIt UM, okay 
make an MRS ineffective for timely 
storage capacity relief are of no 
consequence for the Commission's 
finding of confidence that adequate 
storage capacity will be made available 
if needed.. 

Although the NWPAA limits the 
usefulness of an MRS by linking its 
availability to repository development 
the Act does provide authorization for 
an MRS facility. The Commission has '- 
remained neutral since 141964 Waste 
Confidence Decision with respect to the 
need for authorization of an MRS 
facility. The Commission does not 
consider the MRS essential to protect 
public health and safety. If any offsite 
storage capacity is required, utilities 
may make application for a license to 
store spent fuel at a new site. 
Consequently, while the NWPAA 
provision does affect MRS development 

to provide flexibility in the national waste 	system [section 143(a)). In Its November and therefore can be said to be limiting. 
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the Commission believes this should net estimated 40,200 metric tons the lower Company's Oconee Nuclear Station site. 
affect its confidence lathe availability reference cue which represents the New applications have been received in 
of safe storage capacity. conservative upper bound of commercial 1980 for CM'. Brunswick site, the 

nuclear power growth (see "Integrated Baltimore Gas and Electric Company. V.8. Relevant Issues That Hare Arisen Data Base for 1986t Spent Fuel an Calved Cliffs site, and in 1990 for since the Commission's Original 
Decision on Findings Radioactive Waste Inventories, 

Projections, and Characteristics." DOE/ 
Consumer Power Company. Palisades 
site. Applications are also expected fie 

DOE will probably not be able to RW-0008. Rev. 5, November 1980). CP81:1 Robinson 2 site (at another 
begin operation of • repository before Although estimates may show an onsite location to allow for greater 
2010 under current plant and operation increase at some date well into the storage capacity) and Wisconsin 
might be= somewhat later. Given twenty-first century if Run= of some Electric Power Company's Point Beach 
Progress to date on an MRS, the link reactors are renewed or extendet this site. The Tennessee Valley Authority 
between MRS facility construction and possibility does not affect the has indicated that It will apply for a 
repository construction authorization Commissimis confidence in the licensed dry storage installation at its 
established by the NWPAA. and the availability of safe storage capacity Sequoyah plant site. 
absence of other concrete DOE plans to until a repository is operationaL The Thus, the successful demonstration by 
store the spent fuel. it seems imlBc= industry has made a general DOE of dry cask technology for various 
that DOE will meet the 1998 deadline kr 
taking this to spent , .. 	, . 	r 

commitment to provide storage capacity, 
which could include away-from-reactor 

cask types at Thilll, utilities' actions to 
forestall spent fuel storage capacity 

(AFR) storage capacity. To date 	. shortfalls, and the continuing sufficiency 
.. :._ 	..ITITIni"."="11 + . 0-  however, utilities have sought to meet of the licensing record for the 

OM) of the 	' • 	...the storage capacity needs at their Commission to authorize increases in at- 
Secretary, beginning not later than respective reactor sites. Thus, a new reactor storage capacity all strengthen 
January 32.19914 will dispose of the industry application for AFR storage the Commission's confidence in the 
high-level radioactive waste or spent remains only a potential option, which availability of safe and environmentally 

does not, however, affect the 	• 
Commission's confidence that stale= 
capacity will be made available as 
needed; 

The possibility of a dispute between 
DOE and utilities over the responsibility 
for providing spent fuel storage will not 
affect the public health and safety or the 
environment Uncertainty as to 
contractual responsibilities raises 
questions concerning: (1) who will be 
responsible; (2) at what point in time 
responsibility for the spell fuel will be 
transferred; (3) how the fuel will be 
managed; (4) how the transfer of 
management responsibility from the 
utilities to DOE will take place and (5) 
how the cost of DOE storage might 
differ. if at all, from utility storage. 
Utilities possessing spent fuel in storage 
under NRC licenses cannot abrogate 
their safety responsibilities, howevet 
Until DOE can safely accept spent fuel, 
utilities or some other licensed entity 
will remain responsible for it. 

Estimates of the amount of spent fuel 
generated have continued to decline. At 
the time of the Commission's Decision 
the Commission cited in Finding 5 the 
cumulative figure of 58.000 metric tons 
uranium of spent fuel generated in the 
year 200) (See 49 FR men p. 34e7, 
August 31. 1984.) More recently. DOE 

Utilities have continued to add 
storage capacity by reracking spent fuel 
pools, and NRC expects continued 
marking where it is Physically possible 
and represents the least costly 
alternative. Advances in dry-storage 
technologies and utility plans both base 
a positive effect on NRC's confidence. 
At the time the Commission reached its 
original findings, dry storage of LINA 
spent fuel wag, as yet, unlicensed under 
10 CFR part 75 and DOE's dry-storage 
demonstrations in sunport of dry-cask 
storage were in progress at the Idaho 
National Engineering Laboratory (11's•EL), 

Today, DOE's demonstration efforts 
have been successful (See Gocllewski, N. 
Z., "Spent Fuel Storage-An Update." 
Nuclear News, Vol. 30, No. 3, March 
1987. pp. 47-52. at p. 47.) Dry storage has 
been licensed at three reactor sites. and 
three new applications are under 
review. Dry cask storage is licensed at 
Virginia Electric Power ComPants 
Stun Power Station site (see License, 
SNM 2501 under Docket No. 72-2), and 
dry-concrete modtde and stainlesseteel 
canister storage is licensed at Carolina 
Power and Light Company's (CP&L'ill H. 
B. Robinson, Unit 2, site (see License 
SNM 2502, under Dacket Na 724). A 
license was recently granted for • 
similar modular system at Duke Power 

consideration of how additional spent 
fuel generated during the extended term 
of the license will be stored onsite or 
offs= There will be sufficient time for 
construction and licensing of any 
additional storage capacity needed. 

In summary. the Commission finds no 
basis  to change  the  Fifth Finding  in its 
Waste Confidence Derision. ChengerabY 
them/tempo which may  teesproffs,„ . 
utfadthood Oran !facility, and the 
pórntsi for 	Mage brrendillfri 
a 	als 	

i O 
first quarter-of =- 

egatun (see our.discussion 
of jhan offset 4 Ihei 

teldilities in 
temattor-site storage 

reactor pools and their 
fa providing independent made 

st&àj4 Therefore. the Commission 
continues to Fuld "...reasonable 
assurance that safe independent onsite 
spent fuel storage or offsite spent fuel 
storage will be made available if such 
s torage  is needed.- 

Dated at Rockville, Maryland. role 11th day of 	1e. 
For the Bedew ReplatoryComotission. 

seiv•1 1: Calk' 
Secretary of the Commission. . 
RR Dom 902:18e0 Filed 9-17-SCa MS ea) 
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