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MINUTES OF THE ACRS_

REACTOR SAFETY STUDY WORKING GROUP MEETING
WASHINGTON, D.C.
JANUARY 4, 1977

On January 4,1977, the Advisory Committee on Reactor Safeguards
Reactor Safety Study Working Group met in Washington, D.C. to continue
the review of WASH-1400 (NUREG-75/014), "An Assessment of Accident Risks

in U.S. Commercial Nuclear Power Plants". The notice for this meeting
appeared in the Federal Register, Vol. 41, No. 226 - Monday, November 22, ,

1976; the Federal Register, Vol. 41, No. 223 - Thursday, December 2,1976;
and the Federal Register, Vol. 41, No. 248 - Thursday, December 23, 1976
(Enclosures 1-3). There were no requests received from members of the
public to make oral or written statements. Enclosure 4 is a list of |

Attendees / Participants for the Working Group Meeting. Mr. John C. McKinley
was the designated federal employee present at this meeting.

EXECUTIVE SESSION (OPEN)
~

The Working Group Chairman, Mr. John Arnold, asked for opening conments from
the Working Group members present. Dr. Okrent responded with a listing of "

some of the points he wanted to see discussed, they were: as follows:
1. What constitutes an acceptable risk in society from technologies

like nuclear power? What is accepted from other technologies; is it
and should it be the same?

2. Can one subdivide risk into hazard and probability, and then ex~ amine
the hazard independent of the probability?

3. If the quantitative results of WASH-1400 are correct as stated, and
furthermore, if the two reactors studied are representative of 100
reactors with regards to the probability of a core melt, is this
determination of consequences versus probability acceptable to
society as an average risk?
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4. Would the results be acceptable if the best estimate was the same
as in WASH-1400 but the uncertainty was a factor of 30 in each
direction? Or a factor of 100 in each' direction, instead of a
factor of 5 which is reported in WASH-14007

5. Would the results be acceptable if the best estimate for 100
reactors gave a risk 10 times greater or 100 times greater?

6. Would the results of WASH-1400 be acceptable if all sites resembled
the most heavily populated sites?

7. If the results are acceptable for the first 100 reactors, should
the next 300 be better? If so, by how much?

8. Can reactors be designed to yield a decrease by a factor of 10 in
overall core melt probability? If so, should they be?

9. Can mitigating factors be implemented which reduce the consequences
by a factor of 10, on the average? If so, should they be?

10. Are there implications of WASH-1400 on site selection from considera-
tions other than health effects to the surrounding population from
airborne radioactivity?

11. How is the NRC Staff using WASH-14007 From time to time one sees the
licensing staff say some initiator according to WASH-1400 is overall
a small contributor. Have they independently verified the study? Or
have they independently verified that aspect of the study that they are
quoting as part of a decision concerning some licensing matter?

12. Do the results of the study provide the current risk acceptance criteria
of the nuclear licensing staff? If so, what are they using, a best

estimate?
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13. Are there any implications in the statements that arise from states
like New Jersey, that Class 9 events should be included more formally
in nuclear licensing practice?

14. Are there any comments on how the opinions expressed by president-elect
Carter should be factored into reactor licensing?

MEETING WITH REPRESENTATIVES OF THE ENVIRONMENTAL PROTECTION AGENCY (OPEN)

Dr. William D. Rowe, Deputy Assistant Administrator for Radiation Programs
of the U.S. Environmental Protection Agency, made the EPA's presentation
before the Working Group. The complete text of the statement made before
the Working Group is included as Enclosure 5, along with some of the documents
referenced in this statement. Additional documents provided to the Working
Group are items 1 and 2 of Enclosure 13. Only two major areas of disagree-
ment between EPA and the RSS group exist, one is a factor of 4 in latent
cancer health effects, and the other is an increase by a factor of 10 in the
probability of a BWR scram failure. This latter difference may be resolved
in the next several months. A general concern on the part of EPA is the im-

'

proper application of the results, models and techniques of the Reactor Safety
Study. In order to ensure the study is not misused, EPA commented that NRC

| and its study group must maintain a high degree of control on its use, at
least within the NRC, and must be quick to document its misuse by the public.

MEETING WITH REPRESENTATIVES OF THE DEPAR_TMENT OF THE INTERIOR

Representatives of the Department of the Interior stated they were awaiting
departmental approval of their comments on the final version of WASH-1400.

They estimated that these comments would be ready for transmittal to the
NRC later in January. Two major comments made were WASH-1400 does not pay

sufficient attention to conditions involving groundwater and seismology of
the sites considered in the study. The representatives of the Department
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of the Interior said that sites of the greatest seismic activity had not been
analyzed, they felt results cannot be extended to one hundred reactors without l

a geological study. The RSS doesn't recognize different hydro-geologic con-
ditions between sites. Finally, WASH-1400 does not contain estimates of the
loss in dollar value of the plant.

,

.

Further points were made during a question and answer period. The members
of the RSS Group and members from the Department of the Interior had not met
face to face. Comments have been exchanged in writing only. When asked
by Dr. Okrent whether the Department of the Interior has had a chance to comment

on the liquid pathway generic study, they said they had. Copies of comments
prepared by the Department of the Interior on the revised draft environmental
impact statement for the Atlantic Generating Station and the draft environ-
mental statement and draft liquid pathway generic study were furnished to the
Working Group (Enclosure 13, items 3 and 4).

.

The RSS Group also noted that the postulated post-accident analyses assume
the core remains stationary in the ground for the purposes of dose calculations
and does not represent a suggested course of action following an accident.

MEETING WITH PROFESSOR J. YELLIN (OPEN)

The bulk of Prof. Yellin's comments are contained in a prepared and ' written
statement. The statement was read to the Working Group and copy of this

|

presentation is included as Enclosure 6. Basically, Prof. Yellin feels the
probability and consequence calculations used in WASH-1400 cannot be.used
for determining reactor design or site selection criteria. Prof. Yellin
questions the " fault-tree", absolute probability approach used in WASH-1400.
He feels there are at least two outstanding issues with regards to the
proba'bility approach: 1) the difficulties involved in making the inclusive
listing of failure sequence which is essential to any absolute probability

1
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| l
i approach; and 2) the necessity for estimating " common-mode", interactive

failure probabilities. Prof. Yellin feels the absolute probability approach
is not feasible and recommends alternative methods for assuring and judging
the adequacy of present provisions for light water reactor safety.

| Two suggestions of Prof. Yellin's for alternative methods were: 1) employing
passive means for limiting accident consequences; 2) attempting to evaluate
nuclear accident probabilities by comparing the reliability of analogous
nuclear and non-nuclear safety systems. Prof. Yellin also presented five
graphs taken from EPA's consultant report showing cumulative percentage vs.
failure rates in slides 7-11, for various circumstances. He wanted comments

from the Office of Nuclear Regulatory Research on the contents of these plots.
These plots which appear to show that the assessed ranges, actually input into
the WASH-1400 model, are considerably different from those which naively be I

derived from the data itself. Mr. Arnold questioned the feasibility of com-
paring similar systems in independent industry and nuclear systems with respect
to events .of very low probability because of the long time necessary to acquire
a significant data base.

MEETING WITH PROFESSOR F. von HIPPEL

Prof. von Hippel's remarks are contained in Enclosure 12. This enclosure also
contains the viewgraphs used to highlight his presentation. Prof. von Hippel
explained his involvement with the RSS to the Working Group. He participated
in the American Physical Society (APS) Light Water Reactor Safety Study during

the course of which his subcommittee reviewed the treatment in the RSS of the
long term consequences of reactor accidents. He discussed the usefulness of the
final report in testimony before the Subcommittee on Energy and the Environ-

ment of the House Interior Committee, and has reviewed the treatment ,of short
term consequences of reactor accidents in the final RSS study for the New Jersey
Department of Environmental Protection, the New York City Commission on Public

Healtit, and the California Energy Resources Conservation and Development
Comission.

!
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|Prof. von. Hippel stressed the importance of peer review in his remarks. He
.

1

noted that although he had not had a chance to adequately review the new analysis
contained in the final report, he believes that the numbers in the final report
are of the right order of magnitude.

Prof. von Hippel made several recommendations, he felt the RSS was not yet i

truly useful for policy-making purposes. He felt outside reviews should
be commissioned for certain parts of the analysis. He also felt there were j
a number of areas where additional work will have to be done-. These include 1

(
a detailed study of the vulnerability of plants to earthquake damage, i

developing an understanding of problems which would be encountered if it

were necessary to decontaminate large areas, calculating strong upper bounds
on the probabilities of large consequence accidents, etc.

MEETING WITH PROFESSOR H. LEWIS

One area identified as a point of conflict between the APS and the RSS was

the latent cancer fatalities calculations. However, following a face to
face meeting with members of the RSS major differences were resolved in the
consequence model.

In general, Dr. Lewis feels the report goes a long way towards quant'ifying
accident sequences. He also recognized that connon mode failures were not
treated in a way which is satisfactory to all. He noted that he lacks con-
fidence in the absolute value of the probabilities in the Rasmussen report.
Dr. Lewis also said that learning by experience, as a means of sharpening
analysis, is the only way in which the safety of complex systems can be dealt
with realistically. Once again, the necessity of peer group review was
suppo'rted. When asked whether regulation has enhanced or decreased the margins

|
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of safety which might have been achieved without regulation; Dr. Lewis said
regulation has unquestionably enhanced safety. Dr. Lewis said that in the
long term the greatest threat to reactor safety comes from personnel failures
both in the form of quality assurance and in operator response, exacerbated
by complacency after a long period in which there has been no accidents'which
threaten the public.

GENERAL DISCUSSION WITH PARTICIPANTS AND THE NRC STAFF

Mr. Saul Levine, Acting Director of NRR, emphasized that the RSS did not
purport to be useful for making policy decisions, and is not being used for
that purpose by the NRC.

ADDITIONAL DOCUMENTS -

Additional documents made available to the Working Group during the meeting
are listed in Enclosure 13. J

The meeting was adjourned at 4:35 p.m.

NOTE:

A complete transcript of the open sessions of this meeting is on file
at the NRC Public Document Room at 1717 "H" Street, N.W. , Washington, D.C.
or can be obtained from ACE Federal Reporters, Inc., 415 Second Street,
N.E., Washington, D.C. (202)547-6222. .

.

.
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NOTICES

National Science Foundation announces to Administrative Controlsthe following meetir.g: *

Name Science for C2 mens Adrisory Commit * Iacility.
.

The application for the arr.
Da & fime.' Januarr J4.1977+9 a.m[ to G " " 8 '

pan.. January 15.1977-9 a m. to 1 p m. ments of the Atomic Energy At t
Place * E m. CSI. Na*lonal FMene ? Founda tJoe, as amended (the Act), and tim e-

$2 5 housin Avenue NW, Washtr.gtou,' slon's t'. des and regulations. *I;D c.
Type of meting:open. mission has made appropruit,-
Contaci ;>crson: Ma nack eMe Houander. As- as required by the Act and tJw n

sistant Program M2 pacer. National science gjon's rules and fcgulationit w
roundation omce cf selcuee and society, Chapter I, which are set Im a

hn on, D c. 205:o, terebpone 202- licens>e amendment. Prior pui
of this amendme'nt was nnt

Pur;me of comm!ttre: To provide advice and since the amendment does 3,o
recornmendations concerntng the deresco- a sign 1Deant hazards considern-rner.s c,f the seteace for cirtrens Prorram-

summary morurent3far be obtained imn The Commission has dettrm '
the committe. Manag* ment coordination the issuance cf this amendmein
Staff, Dh ulon of Prracnnel and Manage . result in any sign 10 cant cnyh
ment. nm. 248. National Selence Founca, impact and that pursuant to
tion. V ash!ngton. D.C. 2o350 I 51.5(di(4 s an environmem..'Agenda Items for dSeur.ston 9111 include; statement or negative declarnPurpoacs of the ecmmittee,
Report to the cotyresa on the implications environmental impact apprai% i-

c.f NSF auta! nc.e to nonprctt citizen ore be prepared in connection ult', .
ganizattor.s. of this amendment. '

Pudt!c sernce scienceInternshtrs. For iurther details with resp <-
EFC-sponsored forums. conferences and actiori, see (1) the apphcat;wort.4 ops.
Puture meetlugs and activitle.i. amendment dated December 10 t

September 30,1970. (2) Amcm?
M. RrereCA WDGLER. 16 to License No. der-51. am.

Acting Committee Commission's related Safety E;*

Nanagement Oficer. All of these items are availab:e b
, Drcrustr. 20, 1976. he inspection at the Commio

De Document Room,1717 H Stn
[rn Doc.76-37726 rited 22-22-76.8:45 aml Washington. D C. and at the .u

Polytechnic College, Russellvilk
NUCLEAR REGULATORY sas 7 801. A single copy of ittnr

COMMISSION (3) may be obtained upcn rt <
dressed to the U.S. Nuclear Ih

ADVISORY COMf,'lTTEE ON REACTOR Commission, Washington, D.C. :'i
SAFEC U ARDS,' REACTOR SAFETY tention: Director, Division of Op
STUDY WORKJNG GROUP Retators.,

Change of Meeting Agenda Dated at Bethesda, Maryland. t..
The January 4.1977 meeting of the day of December.1976.

ACRS Reactor Safety Study Working For the Nuclear Regulatory C.Group announced in FR 4!, December ston.'
00,1976. page 55394, will begin at 8:30
a.tn. with an open (instead of closede Drxxts L. ZIttt ''

Executive Session. All ether matters
CAfef, Operating Rm

pertaining to thn meeting remain the Branch No. 2, Dit'ision r'
same. crating Reactors.-

Jostx C. Horit '

Adt'iscry Committee
Mancpement Oficer. [ Docket No. so-ste!

DEct.mtR 21. IIMG. BALTIMORE GAS AND ELECTFn
fra poc%3793a FHed 12c24c 9:40 air] Granting of Relief From ASME 9

Inservice Inspection (Testin;9 5
[tx.c ket No. 50-J13|

ARKAtiSAS PCi*.ER & LIGHT CO- # "

sion (the Commissions has croicIcnuance of Amendment to facihty from certnin requirements of tb
Operating license Code, Sat:on XI. " Rules for la

'
The U.S. Nuclear Regula tory Commis- Inspection of Nuclear Power Ple

slon ithe Commusioru has I., sued Wnents to Mumore Gy and
. Amenament No.16 to Facility Operating Compann The nhef relates W ;

Lk ense No. DPRJ), laued to Ark:mst s " U I"'* 0fdOU 'I" U" U P *
l'ower & Lh.ht Com;mnv sthe lirenteet, the Calvert CLf!s Nuclear Pom s.
which revised Tet huknl SpMcKons M ? h J.vMy> lomti d m fItir operadon W the Aitanm Nuclear Gunm mrWnd. The AAff i
One-Unit No.1.the incthto locat.c4 wirementa are incorporated tw n
in Pope Coutaty, Arkannis. '1he ataend, .m h Nunen s rules nial --

ment 'it effective ninety (DO) days fol- tions in 10 CFR Part 50. The si .
lowing the date of its issuance. eliecthe as of its date of luua -

The amendment revised the prod,lons The rehef consists of allow!w.

nate methods of determinM
in the Technical Specincations relating hydraulic and mechanteal charm * '

}
'

m,, & +3 1
^

FIDisAt ttCf5 tit, VOL 41, NO. 244-4 hut 10AY 01
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STATEMENT OF

Dr. William D. Rowe
Deputy Assistant Administrator for Radiation Programs

Environmental Protection Agency

Before the
Working-Group on the Reactor Safety Study
Advisory Committee on Reactor Safeguards

United States Nuclear Regtilatory Comission
Jan'uary 4, 1977

1

INTRODUCTION

Mr. Chairman, members of the Connittee, I am pleased to have this
opportunity to provide the status of the Environmental Protection Agesy's
(EPA) views on the Nuclear Regulatory Comission sponsored study .the
Reactor Safety Study, WASH-1400. Ei,rst, allow me to briefly present a -
summary of our interest and involvment in the determination of risks
associated with reactor operation.

Following the famous Calvert Cliffs Court decision in the sumer
of 1971, regarding the National Environmental Policy Act of 1969, staff
representing EPA, the Atomic Energy Commission and the President's
. Council on Environmental Quality (CEQ) met to discuss the appropriate

means of addressing several generic impacts associated with reactor
operation and support activities. The evaluation of environmental ri'sks

,

associated with reactor accidents was one of the generic impacts-

considered. At this time we indicated that we believed a quantitative
evaluation of the risks associated with reactor accidents, including
those more severe than the so called design basis accidents, should be

undertaken. In the meantime, we would accept a generic, qualitative ,
assessment of the accident probabilities in individual impact statements. '

Further, we indicated that the Atomic Energy Commission should prepare

a report providing the technical bases for the assumptions used in
assessing the consequences of those reactor accidents considered in

I
L
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individual plant environmental assessments, that is the assumptions given
'

in Appendix A to Annex D to 10 CFR Part 50.
.

The Atomic Energy Commission initiated the Reactor Safety Study in
the summer of 1972 to estimate quantitatively the risks to the public
of reactor accidents, in particular the very low probability, potentially
high consequence accidents. The results of the study, as you know,
were released for comment as a draft report in August 1974. At this
time, we initiated our review of the (draft) HASH-1400 and the review
by Intermountain Technologies, Incorporated, of Idaho Falls, Idaho,
under contract to provide us with technical assistance in the review of
the detailed inplant systems analyses, engineering assumptions, and of
the fault tree and event tree analyses. We undertook this extensive
effort because we consider the Reactor Safety Study to be a critical
document relative to the potential environmental and public health

impact of nuclear power.

The scope of our contractor's review called for them to evaluate
the entite (draft) WASH-1400 and then, based on the preliminary
conclusions, to identify areas critical to the results of the study

for more detailed assessnent.

The results of EPA's initial review of (draft) WASH-1400 were
published in a letter to the Atomic Energy Commission in November 1974,
including the initial comments from our contractor. The EPA commentIs-

dealt primarily with the consequence model and overall study results.
Also, we identified the following areas, which uur contractor would
emphasize in his detailed evaluation:

In BWR's:
.

The Reactor Protection System and Transients

.

|
|
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In PWR's:

Electric Power Systems
High Pressure Injection System
Small Break LOCA's
Loss of Power Transient
Lcw Pressure Injection System

. Low Pressure Recirculation System

Release-Determining Conditions

Conditions Prior to Meltdown
The Core Meltdown Calculation
Containment Response

.

.

.

O

.

.
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In April 1975, we received our contractor's final report on (draft)
WASH-1400. In Augutt 1975, we forwarded to the newly formed Nuclear
Regulatory Commission our final comments on (draft) WASH-1400, including
our contractor's detailed report. We subsequently published an EPA report
entitled " Reactor Safety Study (WASH-1400): A Review of the Draft Report,"

(EPA-520/3-75-012), which was a compilation of all our coments, including

those from our contractor.

Following the publication of the (final) WASH-1400 by the Nuclear
Regulatory Commission in October 1975. EPA initiated a review of the
report to determine the manner in which our coments on the draft report
were addressed. As part of this effort, we had Intermountain Technologies,
Inc. review the responses to their criticisms of the draft report. As
a result of the extensive revisions to the (draft) Reactor Safety Study
and the incorporation of a complex, new consequence model, our task was

more rigorous than had been envisioned. Therefore, the Agency's coments
on the (final) report, including input from our contractor, were not
completed until June 1976.

On June 11, 1976, I testified before the Subcommittee on Energy and
the Environment, Committee on Interior and Insular Affairs, (f.S. House

of Representatives concerning our findings on the Final Reactor Safety

Study. Since then, my staff has received additional information from
the Nuclear Regulatory Commission in the form of informal draft responses

to EPA comments and verbal discussions. Following my appearance here,
,

I shall transmit a copy of my presentation to Mr. Saul Levine with the
intent of providing a final clarification of the record regarding our
conclusions on the (final) Reactor Safety Study.

Before addressing our detailed comments on the (final) Reactor Safety

Study, I will provide our perspective of what the study represents and
its limitations. The Reactor Safety Study provided a quantitative j

estimate, within certain error bounds, of the risks to the public from
certain large accidents that might occur at nuclear power plants. It, j

i
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thus, provides a considerable advance i_n our understanding of the

| probability and cc9 sequences of large reactor accidents'. We believe that
the Ceactor Safety Study is of great value in the development of reactor
safety and in the development of methodology for assessing risks. Further,
the methodology used provided a systematized basis for obtaining useful
assessments of the accident risks where empirical or historical data are
presently unavailable. However, the tota? risks from reactors, the

j nuclear fuel cycle and from competing energy sources have yet to be
quantified.

j We have taken note of the limits to the scope of the study and
| limitations to the applicability of the study's results and methodology,

that is (1) they apply to the first 100 light-water reactors and (2) apply
only to operations over the next five years. For the purpose of the
study, we concur in these constraints, and we do not believe the applica-
bility of the study's results can be transferred beyond these constraints
to offshore power plants, to other reactor technologies (such as liquid
metal fast breeder reactors), to other time periods (such as beyond the
next 5 years), or to other conditions of plant operation, wherein it is
necenary to account for the greater frequency of failures in start-up
testing or for gradual deg'radation or upgrading in plant safety over plant-
lifetime. Similarly, because of the manner of averaging over many sites,
the study's results cannot be considered more than a rough approximation
of the risk to any population group near a specific nuclear power plant
site.,

Our direct utilization of the Reactor Safety Study is with regard to
our review of individual power plant environmental statements. We
believe that it is important to exa.nine plant-specific design and site
differences to quantify the applicability of the results in the Reactor
Safety Study to other nuclear plants. My staff has undertaken a pre-
liminary analysis of the accident analysis data prepared for individual
LWR e' environmental statements. We have found that the
primary factor which impacts on the level of the consequences given

- - - _ _ _ _ - -



n

*
-

,

( l.
.

.

6 t

in the environmental statements is population (density and distribution).

| Other significant variables, of course, are plant size and meteorology,
mainly as related to the minimum site boundary distance. The NRC has

,

utilized standardized parameters, which do not reflect differences in
p', ant-engineered safety features nor site-specific meteorology, in making
the accident analyses in environmental impact statements (EIS). Thus, the
results in environmental statements :annot provide extensive new information
without further. site-specific analyses. In the past, we have considered this
accident analysis data in anticipation of a generic treatment. 'We are now
concerned, based on these newer analyses, that our present reliance
on a generic treatment of design basis accidents in environmental
statefnents may no longer be applicable. As we proceed to review this
matter further, including more detailed analyses of the' results of our
study, it wou'Id be appropriate for the NRC to develop a plan for
incorporating, in environmental statements, consideration of site-and-
plant specific parameters in assessing the risks at individual nuclear
facilities. )

,

Properly, the Reactor Safety Study did not provide an essessment of
the level of acceptable risks. Comparison with other types of risk
is useful for providing a perspective on nuclear risks, but it is not
a substitute for a determination of an acceptable level of risk. Upon
completion of EPA's review of (final) WASH-1400, we expressed our view
in a letter of July 2, 1976, to Mr. Lee V. Gossick, that since we now
have an assessment of the risk, it is time for the Nuclear Regulatory'

.

Comnission to proceed to the next, logical step, that is to make a
determination of the level of risks which will serve as a criterion of
acceptability of the level of required plant safety. We noted that this
type of decision is already being made, perhaps improperly, on an ad hoc
basis in certain licensing actions; for example, the use of a level of.
maximum probability for reactor protection system failure, in essence a
finding of " safe enough." Subsequently, we met on September 7,1976,
with Mr: Ben Rusche and other NRC staff to discuss the concept, but

1

I
1

4
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Mr. Gossick's reply of November 18, 1976, did not directly address the
main point -- the need for an assessment of the level of acceptable risks

,

of nuclear power reactors, which we have reiterated in a letter of
December 20, 1976. I will be glad to provide copies of these three
letters to the Working Group. (/ "^<- rW

We believe the determination of the levels of acceptable risks must
include early and broad participation by a cross section of our societal
interests. We recognize that this i_s a complex and difficult task, but
we are convinced that it is necessary that such an opportunity be
provided for the ultimate acceptance of nuclear power as an effective
means of meeting our energy needs. Once a level of acceptable risk
has been determineu, then the Nuclear Regulatory Commission would be

able to proceed with the definite determinations of whether the present
generation of light-water reactors are safe enough and whether present
siting practices and emergency response plans are adequate.

We have suggested to the NRC;that a generic environmental impact
statement (EIS) or a rulemaking would be an appropriate vehicle for ar-
riving at a determination of the acceptable level of risk. A generic
EIS could incorporate a cdst-benefit analysis which could consider the
cost of increased engineered safety systems, siting alternatives, and
upgrading of emergency response capability , a~ rid the' effectiveness ~of

these,apor.oaches .in reducing risk.' : We belie' e that the Nf3C should ,v

make a publ.ic commi~tment, which we' anticipated in the reply to ouro

July 2, 1976, letter, to undertake a program to arrive at a measure
of the level of acceptable risks.

.

S
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EPA COMMENTS ON THE (FINAL) REACTOR SAFETY STUDY,

|
|

The Environmental Protection Agency undertook an extensive
1
'

review of the Reactor Safety Study because we consider it to be
1

a critical document relative to the potential environmental and

public health impacts of nuclear power. The review was intended

to provide constructive criticism on the report, which would be

beneficial to the Nuclear Regulatory Commission and others who
1

| may undertake further work in risk assessment. Our comments were
1

particularly directed at providing greater confidence that the

| best and most valid quantitative estimates of reactor accident

| risks may be obtained and that these estimates may be understood

and used properly. Our comments, hopefully, will assist in

achieving these objectives.

EPA provided extensive, detailed comments on the (Final)

Reactor Safety Study, which have been published as an EPA report -

" Reactor Safety Study (WASH-1400): A Review of the Final Report," j
I

(EPA-520/3-76-009). Our comments covered the entire WASH-1400, i

'but those comments which indicated potential for a significant
J.

change in the magnitude of the calculated risks fell into three |

areas - the health effects model, the evacuation model, and the

engineering considerations, in particular those associated with

the BWR common mode failures during anticipated transients without -

scram. These comments will be emphasized in some detail later.

The other comments were for clarification, were editorial, or were i

otherwise minor in nature relative to having a possibility of

significantiv imnactino the results of the stuoy.

1
i
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HEALTH EFFECTS

In our previous assessment, we indicated that if the kte 4)dij
somatic health effects were calculated in accordance with EPA's
recommendations, the latent cancers indicated by WASH-1400 would
increase by a factor of 2 to 10. This difference was a result of
the study's assumption of reduced cancer risk from low dose or

| low dose rate exposures.and the misapplication of risk estimates
| .made in the NAS-BEIR Report; that is, the Reactor Safety Study

utilized the lowest of the Academy's risk estimates as the upper
bound of risk. In addition, the Agency had less extensive comments

pertaining to acute effects and'the assumptions made in assessing
I the risks of thyroid disease and genetic disorders due to radiation.

Since our review of the (final) study was released in June,
our staff has reviewed informal material on the study's health
effects model, provided us in draft form,.and have met with the
study's specialist on health effects to discuss our comments. We

'

also published a repert " Estimates of the Cancer Risk Due to Nuclear-
| Electric Power Generation" (Technical Note ORP-CSD-76-2)",' which

provides our best estimate of risks of latent cancer deaths from
radioactivity released as a result of nuclear-electr.ic power production. I
can provide copies of this report to the Working Group. if you desire.

I

'

j Based upon our current evaluations and information available.
,

we have been able to narrow and refine our previous judgment and
now we believe that on the average the Reactor Safety Study has,

1'

underestimated the latent cancer deaths by a factor of four. The
reasons for this differ 6nce are (1) the study's use of the BEIR Report's
lowest estimates of dose effects as upper bound estimates rather than _
averaging both absolute and relative risk estimates, as done by the BEIR
committee; and (2) reduction of BEIR risk estimates for low dose or low
doses r-ates by a factor of 5. EPA does not agree that a prudent basis
for reducing BEIR risk estimates by a factor of five for either

j

1

)
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low doses or low dose rates exists at this time, i.e., rodent data is

L
insufficient. The Agency reconnizes this is a judamental decision and
has given the reasons for its opinion in the report on cancer risk
previously cited and in the recently published final environmental
statement for the Uranium Fuel Cycle Standards (EPA 520/4-76-016),*

which is available to the Working Group. In addition the Agency
has initiated a contract with the National Academy of Sciences to
have their BEIR committee study this problem in depth and report
their recommendations to EPA.

'The Agency also believes the study's estimate of death due to
acute radiation injury is low. While the Age'ncy agrees that
the study's estimate of death with minimal care is well documented,
projections of the number of deaths following supportive therapy
are far less convincing. The assumption made in the study that
supportive therapy would increase survival from 0.5% to 50% following
a 560 rem dose needs further consideration. As indicated in the
study, substitution of 340 rem for 560 rem as the lethal dose for
50% of the population would increase the number of acute fatalities
by a factor of 3 or 4, which is within the rance of uncertainty for
acute effects given in the study.

The EPA staff and the Reactor Safety Study staff have agreed
that the remaining differences between the two Agencies with respect

'

to thyroid cancer and genetic effects are relatively minor. Though
,

the two staffs cannot agree completely on appropriate risk estimates
for a study of this type, the Agency has been pleased by the frankness
with which the study staff has considered its coments on the final
report.

.

O
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EVACUATION MODEL f

Our overall conclusions regarding the Reactor Safety Study's

model for evacuation and remedial actions taken following reactor-

accidents identified two primary deficiencies. The first was the -

application of a constant 25 mile evacuation sector for all core

melt accidents. This, we indicated, is inconsistent with present

and planned emergency preparedness practices. This could have

the effect of underestimating the consequences of accidents less

severe than the worst core melt situation.

The other major criticism related to the duration of exposure

prior to and during evacuation and the evacuation model used (e.g.,

evacuation speeds and effectiveness). The Reactor Safety Study's

narrative on the evacuation model lacked innortant descriptive

information and was confusina in the details presented. As a

result we concluded, based on our interpretation of the information

in the study, that the maximum possible, though not the most likely,

impact of the deficiencies in the evacuation model would be an in-
,

.

crease in the predicted risks by a factor of seven.
,

During the past several months, we have interacted with the

Nuclear Regulatory Comission via discussions of our comments and

interagency task forces on emergency preparedness plannina. As

a result of these efforts, we believe that the substantative issues '

we raised on the evacuation model in the (final) Reactor Safety

Study have been resolved. The maximum factor of 7 error we indicated

was based on a misinterpretation of information in the study. We

. ..
_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ -
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| now believe, in view of the intent of the study, that its evacuation

| model, which was neither intended nor designed to serve as emergency

preparedness planning guidance, represents as adequate an effort 'as

could have been derived for the purpose of the study. We agree with

the use, for the Reactor Safety Study, of one model for all core melt

accidents, on the grounds that the reactor operator would not know

the degree of severity of the imminent core meltdown. However, We

caution that care must be taken that the model and results are not

misused by emergency planning agencies as being applicable bases for

emergency preparedness purposes.

epa issued a set of Protective Action Guides about the same

time that the (final) Reactor Safetv Study was released. We believe

that these Protective Action Guides should be used in the design of

emergency response plans. Further, we believe, as we understand the

Nuclear Regulatory Commission staff does, that emergency plans,

including evacuation, should be developed in such a manner that the

areas of evacuation could be expanded if the post accident assessments

warrant. At present, there is no evacuation plan that extends much
.

beyond the low population zone derived from the requirements of 10
,

CFR 100. However, state and local governments are being encouraged

to develop their response plans to include all the basic equipment,

procedures, and to train key personnel ir their response organizations

so that a foundation would exist for expanding the emergency response-

areas if a larger accident should occur.

In summary, the criticisms regarding the evacuation model, which

have the potential of substantatively impacting on the results of the

Reactor Safety Study, have been resolved.

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ -
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ENGINEERING CONSIDERATIONS

Our review of the (final) Reactor Safety Study identified many areas
where additional information, clarifications or corrections were justified

but the important areas of concern centered on the followina sub.iects:
(1) the BWR common mode failure relative to anticipated transients with-
out scram; (2) PWR containment failure pressure and time to containment

.

failure; (3) human reliability: (4) ECCS functionability and adequacy for

| small loss-of-coolant accidents; anc 15) the applicability of the

results to the first 100 PWR's and BWR's in addition to those specifically
modeled by the study. We further indicated that the only deficiency which

.

apparently h&s a potential for s, significantly itnpacting o(the' risk estiinftes
presented by the study was the evaluation of the failure probability for
the BWR anticipated transient without scram, which we estimated could
have underevaluated the risks by as much as a factor of 10. We further
indicated, based on bounding estimat'e's on potential changes indicated by
our other criticisms, that individually they could not change the over-
all risks by more than a factor of about 3, which is within the error

I bounds clained in the study.

We believe that, except for the BWR anticipated transient without
scram problem, the other . comments have been satisfactorily resolved, !

either by informally transmitted information or through staff discussions.
Some of these comments were shown to be of minor significance to the

overall study results by use of sensitivity analyses, and in some cases,

we have agreed to disagree, recognizing that the differences in opinion
are based on judgment or lack of definitive information, but do not impact
on the overall conclusions of the study. The important comments in each

category will be discussed more extensively below.
~

l

The NRC has presented several different arguments to justify their

| analyses of the probability for BWR transient without scram. The basic

1

l
.- .
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issue is the probability assigned to comon mode failures involving-three -

or more control rods. Also, we have been shown a preliminary, new analysis

of operating data which.has been develo,ned by the safety study staff
regarding control rod failures. We understand that thei' current workr

will be published as a paper in June. We believe that the new analysis
may provide a real basis for us to resolve the differences concerning

the probability for control rod f ailures. However, it is premature to
reach conclusions until we have had an opportunity to analyze the fomal

Until that time, we believe that there is no definitive basis forpaper.

modifying our previous comments. Thus, we continue to disa' gree until

further information is available.

Based on informal information prepared by NRC in response to our ~

concerns and discussions between our staffs, the potential changes in the
PWR containment failure pressure and time to containment failure concerns
have been shown to be insignificant to the overall results of the study.

It was concluded that even if EPA were correct in their assessment of
human reliability relative to the switch over of the entainmeht ~ sump !

valves to the recirculation mode, the effect on the study results would be

minor. If fact, there are convincing arguments that even for a large loss
of coolant accident, when the minimum action time would be in the range
of 30 minutes, this switch-over would be accomplished since the valve

positions are annunciated and written' p' ocedu'res would' be hvai.lable to direct ther

appropriate action. For small pipe breaks there would be even more time
,

for correct actions.

Our concern with the ECCS modeling capability and variability of
results was directed primarily at the tone and completeness of the study

discussion. The NRC has discussed this with us and we understand each
agree it is not critical to the overall re'sultsother's perspectives. We

of the study.

Finally, we were concerned about the selection of the Surry and Peach

- _ - _ _ -



- _ _ _ _ - _ _ _ _

.

( ( ,'

15
-

.

Bottom plants as being representative of the first 100 light water reactors
to be operated. Thus, we requested that studies be undertaken to show the-

applicability of the Reactor Safety Study results to the plants of dif-
ferent designs. The NRC addressed this in part in that they believe the
variability of results due to design variation among PWRs and among BWRs
will not be as great as the variability between PWRs and BWRs. Further,
the NRC has indicated they plan further assessments in this subject. However,
thus far they have not provided details of their ongoing efforts in this area.

This point deserves stress, that those performing further work in
assessment of nuclear power plant accident risks should not ignore any
deficiency in the Reactor Safety Study simply because it has been concluded

1

that refinement in that specific case would not make a significant change
|

in the overall results published in WASH-1400. With another nuclear power
plant design, having a different set of safety systems, the same deficiency
may be important.

.

Some of the deficiencies reflect shallowness in the state-of-knowledge.
The 5-year update of the Reactor Safety Study should be able to increase

confidence in the results by providing better analyses in these areas,
as a result of research being performed and as a result of development
of improved analytical techniques.

.

8

.
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RECOMMENDATIONS

In our previous comments on the Reactor Safety Study, we have made

several' recommendations which we believe are still valid and are itemized
below. Further, we have noted that the Reactor Safety Study identified
several . areas where additional work is needed and in some cases indicated
that additional work is underway. We believe that the NRC should docu-
ment in one brief paper each area that was identified to need further
work and indicate their plans for accomplishing the work. In addition,

-

as we previously indicated and the NRC has committed to do, we believe
that the details.of the Reactor Safety Study's consequence model should
be made available as soon as possible. Our previous recommendations

were (1) NRC should provide verification nf the aoolicability of the
study results to a broad spectrum of light-water reactors; (2) NRC should
update the risk analyses as more operational information and improved
analytical techninues are developed; (3) NRC should utilize the WASH-1400

techniques as appropriate in safety evaluation'activiths'; -(4). NRC'should
evaluate nuclear power reactor incidents which actually occur and
place them into meaningful perspective relative to the Reactor Safety
Study; and (5) the methodology of the Reactor Safety Study should be
extended to the evaluation of floating nuclear power plants, LMFBR's,
HTGR's and LWBRs, as they are demonstrated to be viable energy

alternatives and as sufficient information becomes available.

.

We have further recommended to the NRC that there should be an.

assessment of the level of acceptable risks for electric power generation.
We believe that, if nuclear power is to be accepted as an important
means of meeting our energy needs in the future, it is essential to
arrive at a detennination of the level of acceptable risk. To accomplish
this task it will be necessary to incorporate methods to enable a broad
spectrum of our societal interests to he considered in the determination. 1

Once this has been accomplished, then the NRC will be able to make
Ijudgments as to "how safe is safe enough" with regard to the cost-

effective annlication of enaineered safety features and siting practices.
.

.___ __ _ _ ______ _ A
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Similarly, energy policy decision-making will then have a guide post of
acceptable risk for use in planning to meet our energy needs by the most
risk free neans.

We further recommend that the responsible Federal agencies work

cooperatively to quantify the risks associated with the viable energy
alternatives and their fuel cycles. Also, as new alternatives are shown
to be available, risk analysis should be applied to determine their
acceptability.

In summary, we believe that our concerns with the Reactor Safety
Study may now be focused on two technical points -- a factor of 4 in
latent cancer health effects and a maximum factor of 10 in the probability
of BWR scram failure. This latter difference may be resolved in the
next several months. One other general concern, which we know the Reactor

Safety Study staff shares, is the proper application, or more importantly
the improper application, of the results, models and techniques of the
Reactor Safety Study. In order to ensure the study is not misused, the
NRC and its study group must maintain a high degree of control on its
use, at least within the NRC, and should be quick to document its misuse
by the public.

.

0
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! Notes on Statement for ACRS Jan 4,1977
'

|

1. By "significant change in the RSS overall results," we mean
an order of magnitude.

2. When we refer to the results of the RSS, or the overall results,
we mean the overall results as indicated by Figures 5-10 through !

5-16 of the Main Report of WASH-1400. We do not give credence
to such numbers as the 1 in 5 billion individual chance per year
of fatality from nuclear reactor accidents, given in Table 1-1
of the Executive Summary of WASH-1400, because this number is

not supported with appropriate explanation and may be another
example of the deficiencies in the presentation of results.
We nota that althouah the RSS' claimed in various places uncer-
tainties of factors of 2 to 5, and occasionally 10, this value
decreased from 1 in 300 million in draft WASH-1400 to 1 in 5
billion in final WASH-1400 with no explanation of the reason for
the decrease. We commented on this but received no response
from the NRC.

3. Although we have established some confidence that changes at
the points where we questioned the analyses in WASH-1400 would

,

individually change the estimate of the overall results by less
than an order of magnitude (in most cases, by less than a '

,

factor of 3), a number of the deficiencies remain unresolved.
,

It inay well be that the practical approach is to leave their
,

resolution for the 5-year update of WASH-1400. However, while
we endorse the overall results (those given in Figures 5-10
through 5-16 of the Main Renort) of WASH-1400 suitably modified

to include a better assessment of health effects and BWR .

transients, we do not have confidence in the uncertainties

which WASH-1400 ascribes to the results. A major cause of our

- lack of confidence in the uncertainties is the lack of resolution ,

of deficiencies even though they are individually insignificant.

.
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